
 

  

 
 
 
 
 
 

In the matter of the Ararat Wind Farm Project 
 

Planning Panels Victoria 
 

Proponent: RES Australia Pty Ltd  
 
 

Expert Witness Statement of  
Christopher Paul Turnbull 

 
 
 

Expert of RES Australia Pty Ltd 



Ararat Wind Farm Project  

Expert Witness Statement of Christopher Paul Turnbull 

Page 2 

 
  

1 Name and address 

Christopher Paul Turnbull 

Principal 

Sonus Pty Ltd 

17 Ruthven Avenue 

Adelaide, South Australia 

2 Area of expertise 

(a) I hold an honours degree in engineering and a master of engineering 

science degree.   

(b) For the past 19 years I have been involved in acoustical engineering. 

(c) My qualifications and experience are detailed in Annexure A. 

3 Scope 

3.1 Instructions  

My company, Sonus Pty Ltd (“Sonus”), was commissioned by RES Australia Pty Ltd 

to make an independent assessment of the environmental noise associated with 

proposed Ararat Wind Farm Project. I have prepared the assessment.  

More recently, I was commissioned by Freehills to prepare this statement of 

evidence and to present my assessment to the Planning Panel.  

3.2 Process and Methodology 

The noise assessment which accompanied the permit application was conducted in 

accordance with the Policy and Planning Guidelines for Development of Wind 

Energy Facilities in Victoria 2009 (“Wind Energy Guidelines”). The Wind Energy 

Guidelines require the noise impact assessment to be conducted in accordance with 

the New Zealand Standard NZS6808:1998 – Acoustics – The assessment and 

measurement of sound from wind turbine generators (“NZ Standard”). 
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The noise assessment included: 

• A background noise study; 

• Determination of relevant environmental noise criteria; 

• Prediction of the noise from the proposed wind farm. 

3.3 Reports Reviewed to Prepare Initial Study or Statement 

The following documents were considered in preparing this statement: 

• NZS6808:1998 “Acoustics – The Assessment and Measurement of Sound 

from Wind Turbine Generators”  

• NZS6808:2010 “Acoustics – Wind Farm Noise” 

• ISO 9613-2:1996 “Acoustics – Attenuation of sound during propagation 

outdoors – Part 2: General method for calculation” 

• The Policy and Planning Guidelines for Development of Wind Energy 

Facilities in Victoria, 2009 

• Ararat Rural City Planning Scheme, February 2010 

• Colby et al. 2009, “Wind Turbine Sounds and Health Effects”  

• Volume 34 No:2 of the Acoustics Bulletin of the Institute of Acoustics, 

“Prediction and assessment of wind turbine noise – agreement about 

relevant factors for noise assessment from wind energy projects”  

• Worksafe letter to Berrybank Wind Farm Panel  

(Ref:E10/0002 10 February 2010) 

 

3.4 Persons assisting with this work 

I was assisted in the noise modelling for the project by Ben Neaylon, a Sonus 

acoustic engineer. 
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4 Findings 

4.1 Summary of Opinions 

My report was exhibited as part of the permit application and I adopt it as the basis 

for my expert witness statement and evidence.  A summary of my findings is 

contained below: 

• An assessment has been made of the proposed Ararat Wind Farm in 

accordance with the NZ Standard.  

 

• The assessment has been based on measurements of existing background 

noise levels at existing houses, the proposed layout and “Vestas V90 2MW” 

turbines.  

 

• The assessment concludes that the proposed layout achieves the objective 

requirements of the NZ Standard at all wind speeds and at all dwellings in 

the vicinity. 

4.2 Any additional work undertaken since exhibition of Application. 

Since the environmental noise report was prepared, NZS6808:2010 (“NZS 2010”) 

has been published by Standards New Zealand. I have contacted Sustainability 

Victoria to discuss the implication of the new Standard on the “Policy and Planning 

Guidelines for Development of Wind Energy Facilities in Victoria”. Although the 

Authority has confirmed to me that the 1998 version remains the appropriate version 

for use in Victoria, for completeness, a supplementary assessment has been made 

to determine the implications on the wind farm, if the new Standard were to be 

applied. 
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The major revisions brought about by NZS2010 include: 

 

• Adopting the L90 descriptor in place of the L95 descriptor for sound level 

measurements. 

• Using hub height as the reference for wind speeds in lieu of 10m above 

ground. 

• Provision for more stringent noise limits in some special local circumstances. 

• Replacing the simple prediction method outlined in the NZ Standard with 

methods that account for more accurate noise propagation modelling.  

 

Criteria 

 

Section 5.2 of NZS 2010 states: 

 

As a guide to the limits of acceptability at a noise sensitive location, at any wind 

speed, wind farm sound levels LA90(10min) should not exceed the background sound 

level by more than 5dB, or a level of 40 dB LA90(10min), whichever is the greater. 

 

High Amenity Areas 

 

NZS 2010 contains a provision for residences situated in high amenity areas, 

deemed applicable when “a plan promotes a higher degree of protection of amenity 

related to the sound environment of a particular area”. In designated high amenity 

areas, the noise limit becomes 35 dB(A) or the background noise level +5 dB(A) 

whichever is greater.  

 

All nearby residences are located in either a “Farming” or “Township” zone. To my 

knowledge, none of these zones are considered high amenity areas in accordance 

with NZS 2010 in that they do not promote a higher degree of protection of amenity 

as it relates to the sound environment.  
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Background Noise Measurements and Resultant Criteria 

 

Background noise levels were measured in 10 minute intervals at 7 locations in the 

vicinity of the proposed site. All measurements occurred between the 1st and 21st of 

April 2008 and between the 15th of April and 5th of May 2009.  

   

Background noise monitoring was conducted at residences AH8, AH9, AH11, AH12, 

AH39, AH46 and AH52. The noise measured at these seven residences has been 

used to represent others in close proximity, in accordance with section 7.1.5 of 

NZS 2010.  

 
In accordance with NZS 2010, background noise measurements are correlated with 

wind speed at hub height. RES Australia provided wind speed and wind direction 

data measured by wind mast M520 during 2008 and M2668 during 2009 

background monitoring periods. The wind data, which were measured at heights of 

approximately 10m, 37m and 50m, were converted into hub-height wind data by 

RES using the measured wind-shear for each 10 minute period. 

 

In addition to the data described above, rainfall and wind speed were measured at a 

representative microphone position. These measurements were used to eliminate 

periods where the noise levels may have been influenced by weather directly onto 

the microphone. Specifically, all periods of rain and periods where the wind speed at 

the microphone exceeded 5m/s for more than 90% of the interval were excluded. 

 

A least squares regression analysis of the noise and wind data has been made to 

determine the line of best fit in accordance with NZS 2010. Based on the regression 

analysis, the background noise level (LA90) was determined for each monitoring 

location at each relevant hub-height integer wind speed. The criteria have been 

calculated based on all background noise data (Table 1), termed "24 hour criteria" 

as well as for data collected during night periods (Table 2), termed "Night criteria". 

The night period has been defined as 10pm to 7am. 
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Table 1: 24 hour Background Noise Levels and Resultant Criteria (LA90) 
 

Wind Speed 
(m/s) 

Hamilton (AH8) Hamilton (AH9) Mewburn (AH11)
Noise Level 

(LA90) 
Criterion 

dB(A) 
Noise Level 

(LA90) 
Criterion 

dB(A) 
Noise Level 

(LA90) 
Criterion 

dB(A) 
6 29 40 25 40 26 40 
7 30 40 26 40 27 40 
8 31 40 28 40 28 40 
9 32 40 30 40 28 40 

10 34 40 32 40 30 40 
11 36 41 34 40 31 40 
12 38 43 36 41 33 40 
13 40 45 38 43 34 40 
14 42 47 41 46 36 41 
15 44 49 43 48 38 43 
16 46 51 46 51 40 45 
17 48 53 49 54 42 47 

Wind Speed 
(m/s) 

Kneebone (AH12) Moorfoot (AH39) Wandarna (AH46)
Noise Level 

(LA90) 
Criterion 

dB(A) 
Noise Level 

(LA90) 
Criterion 

dB(A) 
Noise Level 

(LA90) 
Criterion 

dB(A) 
6 26 40 28 40 29 40 
7 26 40 28 40 29 40 
8 27 40 29 40 29 40 
9 27 40 30 40 30 40 

10 28 40 31 40 30 40 
11 30 40 32 40 31 40 
12 31 40 34 40 32 40 
13 33 40 35 40 34 40 
14 34 40 37 42 35 40 
15 36 41 39 44 37 42 
16 38 43 41 46 38 43 
17 40 45 42 47 40 45 

Wind Speed 
(m/s) 

Mooney's Gap (AH52)     
Noise Level 

(LA90) 
Criterion 

dB(A)     

6 29 40     
7 29 40     
8 30 40     
9 30 40     

10 32 40     
11 33 40     
12 34 40     
13 36 41     
14 38 43     
15 40 45     
16 42 47  
17 43 48     
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Table 2: Night Time Background Noise Levels and Resultant Criteria (LA90) 
 

Wind Speed 
(m/s) 

Hamilton (AH8) Hamilton (AH9) Mewburn (AH11)
Noise Level 

(LA90) 
Criterion 

dB(A) 
Noise Level 

(LA90) 
Criterion 

dB(A) 
Noise Level 

(LA90) 
Criterion 

dB(A) 
6 25 40 22 40 23 40 
7 25 40 24 40 23 40 
8 27 40 26 40 24 40 
9 29 40 27 40 24 40 

10 31 40 29 40 25 40 
11 33 40 31 40 26 40 
12 36 41 33 40 28 40 
13 39 44 36 41 29 40 
14 41 46 39 44 31 40 
15 43 48 42 47 33 40 
16 45 50 46 51 36 41 
17 46 51 51 56 38 43 

Wind Speed 
(m/s) 

Kneebone (AH12) Moorfoot (AH39) Wandarna (AH46)
Noise Level 

(LA90) 
Criterion 

dB(A) 
Noise Level 

(LA90) 
Criterion 

dB(A) 
Noise Level 

(LA90) 
Criterion 

dB(A) 
6 22 40 26 40 26 40 
7 22 40 26 40 26 40
8 23 40 26 40 26 40 
9 23 40 27 40 27 40 

10 24 40 28 40 27 40 
11 25 40 30 40 27 40 
12 26 40 31 40 28 40 
13 27 40 33 40 28 40
14 29 40 35 40 29 40 
15 30 40 37 42 31 40 
16 32 40 39 44 33 40 
17 34 40 41 46 35 40 

Wind Speed 
(m/s) 

Mooney's Gap (AH52)     
Noise Level 

(LA90) 
Criterion 

dB(A)     

6 24 40     
7 25 40     
8 25 40     
9 26 40     

10 27 40     
11 28 40     
12 30 40     
13 32 40     
14 34 40     
15 36 41     
16 38 43     
17 40 45     

 

As a conservative approach, the most stringent (lowest noise level) criterion for each 

wind speed at each location provided within Table 1 and Table 2 has been used. 
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ISO 9613-2:1996 

 

NZS 2010 recommends the use of ISO 9613-2:1996“Acoustics – Attenuation of 

sound during propagation outdoors – Part 2: General method for calculation” (“ISO”) 

as the appropriate noise propagation model.  

 

The modelling method described in ISO has the ability to take into account the 

distance between the source and receiver, topography, hardness of the ground and 

atmospheric absorption at different frequencies.  

 
The following inputs to the model were used: 

 

• 10°C temperature 

• 70% relative humidity 

• 50/50 Hard-Soft ground 

• 4m receiver height  

• Effect of barriers limited to 2 dB(A) 

 

These inputs were based on a document prepared by UK acoustic experts 

summarising an agreement about the appropriate inputs to noise prediction models 

for wind farms. The document is titled, “Prediction and assessment of wind turbine 

noise – agreement about relevant factors for noise assessment from wind energy 

projects” and was published in Volume 34 No2 of the Acoustics Bulletin of the 

Institute of Acoustics and is attached as Annexure D. 

 

The results predicted using the ISO model are shown below in Table 3 for each 

relevant hub-height wind speed (m/s). 
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Table 3: NZS 2010 Predictions 

 

Wind Speed 
(Hub Height) 6 m/s 7 m/s 8 m/s 9 m/s 

Residence Criterion Predicted Noise 
Level dB(A) Criterion Predicted Noise 

Level dB(A) Criterion Predicted Noise 
Level dB(A) Criterion Predicted Noise 

Level dB(A) 
AH01 40 17 40 21 40 23 40 24 
AH02 40 20 40 24 40 26 40 27 
AH03 40 24 40 27 40 29 40 31 
AH04 40 21 40 24 40 27 40 28 
AH05 40 25 40 28 40 30 40 32 
AH06 40 26 40 29 40 32 40 33 
AH07 40 21 40 25 40 27 40 29 
AH08 40 29 40 33 40 35 40 36 
AH09 40 28 40 32 40 34 40 35 
AH10 40 27 40 30 40 33 40 34 
AH11 40 31 40 34 40 37 40 38 
AH12 40 29 40 32 40 35 40 36 
AH13 40 29 40 32 40 35 40 36 
AH14 40 24 40 27 40 30 40 31 
AH15 40 24 40 27 40 29 40 31 
AH16 40 19 40 22 40 25 40 26 
AH17 40 19 40 22 40 24 40 26 
AH18 40 19 40 23 40 25 40 27 
AH19 40 20 40 23 40 26 40 27 
AH20 40 20 40 23 40 26 40 27 
AH21 40 20 40 23 40 26 40 27 
AH22 40 17 40 21 40 23 40 25 
AH23 40 18 40 22 40 24 40 26 
AH24 40 19 40 22 40 25 40 26 
AH25 40 20 40 23 40 26 40 27 
AH26 40 20 40 23 40 26 40 27 
AH27 40 20 40 23 40 26 40 27 
AH28 40 20 40 24 40 26 40 28 
AH29 40 21 40 24 40 27 40 28 
AH30 40 21 40 25 40 27 40 28 
AH31 40 22 40 26 40 28 40 29 
AH32 40 22 40 26 40 28 40 30 
AH33 40 23 40 26 40 28 40 30 
AH34 40 22 40 25 40 28 40 29 
AH35 40 22 40 25 40 28 40 29 
AH36 40 21 40 24 40 27 40 28 
AH37 40 23 40 26 40 29 40 30 
AH38 40 24 40 27 40 29 40 31 
AH39 40 24 40 27 40 30 40 31 
AH40 40 24 40 27 40 29 40 31 
AH41 40 27 40 30 40 32 40 34 
AH42 40 27 40 30 40 33 40 34 
AH43 40 27 40 31 40 33 40 35 
AH44 40 24 40 28 40 30 40 32 
AH45 40 27 40 31 40 33 40 34 
AH46 40 29 40 33 40 35 40 37 
AH47 40 22 40 26 40 28 40 29 
AH48 40 23 40 26 40 29 40 30 
AH49 40 23 40 27 40 29 40 31 
AH50 40 23 40 27 40 29 40 30 
AH51 40 26 40 29 40 32 40 33 
AH52 40 27 40 30 40 33 40 34 
AH53 40 27 40 30 40 32 40 34 
AH55 40 23 40 26 40 29 40 30 
AH56 40 24 40 27 40 30 40 31 
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Wind Speed 
(Hub Height) 10 m/s 11 m/s 12 m/s 13 m/s 

Residence Criterion Predicted Noise 
Level dB(A) Criterion Predicted Noise 

Level dB(A) Criterion Predicted Noise 
Level dB(A) Criterion Predicted Noise 

Level dB(A) 
AH01 40 25 40 26 40 26 40 26 
AH02 40 28 40 29 40 29 40 29 
AH03 40 32 40 32 40 32 40 32 
AH04 40 29 40 30 40 30 40 30 
AH05 40 33 40 33 40 33 40 33 
AH06 40 34 40 34 40 34 40 34 
AH07 40 29 40 30 40 30 40 30 
AH08 40 37 40 38 41 38 44 38 
AH09 40 36 40 37 40 37 41 37 
AH10 40 35 40 36 40 36 40 36 
AH11 40 39 40 39 40 39 40 39 
AH12 40 37 40 37 40 37 40 37 
AH13 40 37 40 37 40 37 40 37 
AH14 40 32 40 33 40 33 40 33 
AH15 40 32 40 32 40 32 40 32 
AH16 40 27 40 28 40 28 40 28 
AH17 40 27 40 28 40 28 40 28 
AH18 40 28 40 28 40 28 40 28 
AH19 40 28 40 29 40 29 40 29 
AH20 40 28 40 29 40 29 40 29 
AH21 40 28 40 29 40 29 40 29 
AH22 40 25 40 26 40 26 40 26 
AH23 40 26 40 27 40 27 40 27 
AH24 40 27 40 28 40 28 40 28 
AH25 40 28 40 29 40 29 40 29 
AH26 40 28 40 29 40 29 40 29 
AH27 40 28 40 29 40 29 40 29 
AH28 40 28 40 29 40 29 40 29 
AH29 40 29 40 30 40 30 40 30 
AH30 40 29 40 30 40 30 40 30 
AH31 40 30 40 31 40 31 40 31 
AH32 40 30 40 31 40 31 40 31 
AH33 40 31 40 31 40 31 40 31 
AH34 40 30 40 31 40 31 40 31 
AH35 40 30 40 31 40 31 40 31 
AH36 40 29 40 30 40 30 40 30 
AH37 40 31 40 32 40 32 40 32 
AH38 40 32 40 32 40 32 40 32 
AH39 40 32 40 33 40 33 40 33 
AH40 40 32 40 32 40 32 40 32 
AH41 40 35 40 35 40 35 40 35 
AH42 40 35 40 35 40 36 40 36 
AH43 40 35 40 36 40 36 40 36 
AH44 40 32 40 33 40 33 40 33 
AH45 40 35 40 36 40 36 40 36 
AH46 40 37 40 38 40 38 40 38 
AH47 40 30 40 31 40 31 40 31 
AH48 40 31 40 32 40 32 40 32 
AH49 40 31 40 32 40 32 40 32 
AH50 40 31 40 32 40 32 40 32 
AH51 40 34 40 35 40 35 40 35 
AH52 40 35 40 36 40 36 40 36 
AH53 40 35 40 35 40 35 40 35 
AH55 40 31 40 32 40 32 40 32 
AH56 40 32 40 33 40 33 40 33 

 

The predicted noise levels for all hub-height wind speeds and at all residences comply with the 

objective criteria prescribed by NZS 2010.  
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4.3 Response to Key Submissions Related to Noise 

Submission 8 and 8a – Ormond Randall  

The submission highlighted a concern regarding low frequency vibration and noise 

generated by the wind farm. 

Early wind turbines were constructed with blades located downwind of the tower. 

These turbines produced significant levels of infrasound (sound below 20Hz) as a 

result of the wake caused by the tower. Modern wind turbines are constructed with 

blades upwind of the tower resulting in noise levels well below the level of 

perception and well below all infrasound criteria. International studies (such as 

Colby et al 2009) have confirmed that the level and character of noise from modern 

wind turbines is not different to the noise encountered from other natural and non-

natural noise sources. 

Submission 12 – J Smithers-Tomkins  

The submission requested that before a decision is made, further tests be carried 

out on the effect they are alleged to have on people’s health.  

Much of the speculation regarding the potential health effects of the noise from wind 

farms is based on the assumption that the noise from wind turbines is unique and 

therefore has the potential to cause health effects that other noise sources cannot. 

This assumption is not correct. The frequency content, character and level of noise 

from wind turbines at typical setback distances to residences is similar to the noise 

from many naturally occurring and man-made noise sources.    

The US and Canadian Wind Energy Associations formed an expert panel (Colby et 

al), which included expertise in medicine, acoustics, audiology and public health. 

The panel reached consensus on the following conclusions: 

• There is no evidence that the audible or sub-audible sounds emitted 

by wind turbines have any direct adverse physiological effects. 

• The ground-borne vibrations from wind turbines are too weak to be 

detected by, or to affect, humans. 

• The sounds emitted by wind turbines are not unique. There is no 

reason to believe, based on the levels and frequencies of the sounds 

and the panel’s experience with sound exposures in occupational 
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settings, that the sounds from wind turbines could plausibly have 

direct adverse health consequences. 

Further NZS 2010 includes the following statements: 

• Measurements show that wind turbine sound does not contain a 

large proportion of low frequency components. 

• Research claiming to show a causal link between wind turbine sound 

and vibro-acoustic disease has been reviewed during the preparation 

of the Standard. The research published at the time of this review 

does not show that a causal link exists. 

In addition, a letter sent by Worksafe Victoria to the Berrybank Planning Panel 

(Annexure C) included: 

Numerous international reviews on low frequency and infrasound noise, and 

case studies of actual wind farm noise emissions, have demonstrated that: 

• there is insignificant infrasound generated from modern wind 

turbines; and 

• levels of low frequency sound emitted from modern wind turbines are 

not at a level that would lead to direct health effects. 

Submission 15 – Ararat Rural City Council  

Council is concerned about the responsibility for enforcement and is interested in 

ensuring that the ongoing discussion or negotiation of this issue is recognised in any 

decision to grant a planning permit, particularly as this proposal encompasses an 

area of land in two Local Government Areas. 

The concern raised by the Council is understandable given the level and complexity 

of post construction monitoring required for some wind farms in Victoria, some of 

which have resulted in monitoring periods of up to 18 months. It is my opinion that 

these extended periods of monitoring do not provide any benefit in understanding 

the compliance of the noise from wind farms with the criteria of approvals.  



Ararat Wind Farm Project  

Expert Witness Statement of Christopher Paul Turnbull 

Page 14 

 
  

Submission 18 – W. John & Lorraine O. Stewien  

This submission contends that RES Australia’s view of noise generation seems to 

be covered by a broad statement that “Modern turbines are surprisingly quiet” and 

the “Report on Community Perceptions toward wind farms in the Ararat Region, 

Victoria”, and that The Environmental Noise Guidelines from the EPA South 

Australia, December 2007, indicate that noise from turbines is real and is 

determined by wind speed and turbine maintenance and that noise particularly in 

‘confined’ area must be considered. 

It is my opinion that subjective statements such as “Modern turbines are surprisingly 

quiet” should not be relied upon in the proper assessment of wind farms. Rather, a 

comparison of predicted noise levels with objective environmental noise criteria 

should form the basis for the environmental assessment of noise from wind turbines. 

This objective assessment has been performed for the proposed wind farm and is 

summarised in the Sonus report submitted and exhibited with the planning permit 

application.  

Panel Request for Further Information  

In addition to the submissions, the panel has requested further information regarding 

the environmental noise assessment. The specific requests and the responses are 

summarised below: 

Where was the representative night-time wind speed measured during the 

background noise measurements? Where are/were Wind Mast M520 and M2668 

located? Could these locations be shown on a plan? Which background 

measurements were taken during each of the two time periods quoted in the report, 

for which different mast locations are given? Does the variation in wind speed 

between AH9 and the other six sites indicate that AH9 was taken at the later period 

(2009)? 

The meteorological mast M520 used between the 1st and 21st of April 2008 was 

located at MGA 54, 681334m E 5877127m S, and was used for all background 

noise correlations with the exception of AH9. The meteorological mast M2668 used 

between the 15th of April and 5th of May 2009 was located at MGA 54, 679609m E 

5874527m S and was used for the correlation with background noise measured at 

AH9. An aerial photograph with the location of the masts is attached as Annexure B 

to this statement. 
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At what heights were wind speed measurements taken at the masts, and did these 

heights include any height near ground level?  

The wind data were measured at heights of approximately 10m, 37m and 50m. The 

10m height was used for the assessment against NZS 6808:1998 and the 37m and 

50m data were converted into hub-height wind data by RES, with the use of a wind-

shear relationship. In addition, the wind speed was measured at dwellings near a 

representative microphone location (approximately 1.5m above ground) for the 

purpose of excluding data where wind or rain directly on the microphone might have 

influenced the background noise measurement results. 

 

In relation to Tables 1 & 2 in the Acoustic Impact Assessment Report, can the 

increase in background noise level at AH9 for wind speeds of 10-12m/s at the mast 

and the opposite effect at AH8, showing a reduction of 1-2dB(A) for wind speeds of 

10-12m/s be explained, given that noise measurements taken when the wind speed 

exceeded 5m/s at the representative site were excluded? Would additional wind 

speed measurements at the measurement sites (rather than at the representative 

site) be needed to explain the increase in background noise at AH9 in particular? 

The differences between the background noise levels measured at AH8 and AH9 

can be explained by the difference in the number of tall trees in the vicinity of the 

noise measurement locations and therefore the amount of noise from the trees at 

high wind speeds. Very few noise measurement points were excluded as a result of 

the wind speed exceeding 5m/s at the microphone positions.   

 

How does the Vestas V90 spectral profile provided in Table 3 of the Sonus report 

compare with the criteria for applying special audible characteristic penalties in 

NZS6808:1998? 

The Vestas spectral profile in Table 3 does not indicate any special audible 

characteristic penalties in accordance with NZS 6808:1998 or NZS 6808: 2010. 

However, the data in Table 3 alone are not sufficient to determine the special 

audible characteristic of tonality. Further tests provided by Vestas confirm that no 

penalty for tonality is warranted under NZS 2010.  


