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1.0 INTRODUCTION  

 

1. The Queensland Government has issued a draft wind farm state code and guideline for public 

consultation 

2. I have been requested by the Waubra Foundation to undertake a review of the draft guideline. 

3.  This submission relates to the acoustic component of the guideline which is not based on factual 

material related to wind turbines, nor will it protect residents from adverse impacts. 

4. If the draft noise guidelines are implemented, then as has been experienced in other states of 

Australia, the Queensland Government will be permitting wind farms to create adverse impacts 

on residential premises in proximity to the wind farms. 

5. This submission relates to my experience in the monitoring of noise emissions (both audible 

and inaudible) that I have conducted in relation to wind farm projects in Australia.   

6. The matter of health impacts is outside of my professional expertise. However, I am aware from 

my consulting practice of the relevant noise and vibration standards that identify criteria which 

are required to protect the health and well-being of the community and work force. I am aware 

that ongoing sleep disturbance is classified as an adverse health impact and am aware first 

hand of advice from residents in proximity to wind farms on ongoing sleep disturbance and a 

range of other adverse impacts. 

7. The fundamental issue with the draft guidelines is that the noise criteria is in dBA, and is not 

based on social surveys or social-acoustic surveys of residents impacted by wind farms. 

Therefore, the suitability of the criteria has not been established. 

8. Currently in Australia wind farm assessments are undertaken by reference to the South 

Australian wind farm guidelines or New Zealand Standard NZS 6808. Both documents refer to 

criteria issued by the World Health Organisation without acknowledging that the studies 

undertaken or referred to by WHO relate to road traffic noise in urban areas and not wind 

turbines in quiet rural areas. The WHO criteria for road traffic identifies that where the noise in 

a residential dwelling has a predominance of low-frequency noise, the criteria should be 

reduced.  

 
9. There have been three Australian Federal Senate Inquiries into windfarm noise and adverse 

impacts, and each Inquiry has noted that in Australia there are no studies that have identified 

the ambient noise environment in rural areas, nor studies to identify what is an acceptable 

acoustic amenity for residents in rural areas in Australia, where the ambient noise levels are 

significantly lower than that in urban areas. 
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10. The draft guidelines have failed to identify that the nominated criteria in relation to industrial 

wind turbines is not supported by any social surveys, combined with medical studies to identify 

a dose-response curve for acceptable levels from wind turbines. 

11. The draft guidelines have failed to identify the numerous complaints lodged by residents in 

proximity to wind farms including sleep disturbance out to at least ten km, and the absence of 

any full spectrum investigations into addressing the complaints. 

12. The draft guideline has failed to refer to the results of the comprehensive acoustic investigation 

at Cape Bridgewater.  

13. There are errors in a number of the references used as a basis for justification of the draft 

Queensland Code Planning guideline, when compared to the actual field measurements of wind 

turbine noise at Cape Bridgewater and Waterloo. 

 

 

2.0  RELEVANT EXPERIENCE  
 

 
14. In providing technical comments with respect to the errors/inadequacies on the draft guideline I 

identify my professional and technical experience relevant to the assessment of wind turbine 

noise. 

 

15. I have been in practice as an Acoustical Consulting Engineer for 38 years. I hold a Bachelor of 

Science (Engineering) degree from the University of New South Wales and a Master of Science 

(Architecture) degree in acoustics from the University of Sydney. I have also undertaken 

research work in relation to helicopter and aircraft noise as part of a PhD degree at Sydney 

University. 

 

16. I am a Chartered Professional Engineer, a Fellow of the Institution of Engineers Australia, a 

Member of the Australian Acoustical Society, a Member of the Acoustical Society of America, 

and a Member of the Institute of Noise Control Engineering (USA). In the course of my 

Acoustical Consulting practice I have been involved in numerous projects for private, 

commercial and government organisations requiring expertise in acoustics, noise and vibration 

issues. Furthermore, as a practising Acoustical Consulting Engineer I have been a member of 

the Standards Association of Australia Committees AV4, AV/10, AV/10/4 and EV/11 dealing 

with Architectural Acoustics, Whole-Body Vibration, Rail Traffic Noise, and Aircraft Noise 

respectively. I was a member of the Australian Acoustical Society NSW Membership Grading 

Committee from 1979 to 1997 and was a member of the Australian Acoustical Society Federal 

Grading Committee in 1998. My curriculum vita is set out in Annexure A. 
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17. Over the last 4 years I have undertaken monitoring (in Australia) in proximity to the Capital, 

Gullen, Cullerin and Woodlawn wind farms in NSW, the various Hallett wind farms and the 

Waterloo wind farm in South Australia and the Waubra, Cape Bridgewater and Glen Thompson 

wind farms in Victoria. All of the above wind farms have been the subject of monitoring 

undertaken by me personally at residential locations with the exception of the Waterloo wind 

farm where monitoring was also conducted on roads passing through the wind farm. 

 
18. I have undertaken noise monitoring at residential locations in proximity to the (then) proposed 

wind farms of Flyers Creek, Gullen, Boco Rock, Collector and Bodangora wind farms in my 

home state of NSW.  

19. In all cases of monitoring in the vicinity of constructed wind farms I have observed a distinct 

acoustic signature that is not found in the natural environment. When the turbines are operating 

I have found a periodic pattern in the infrasound region of the audio spectrum (below 20 Hz) 

that I have called the “wind turbine signature”. 

 
20. For some of the above wind farms/project, I have been retained and received funding from 

residents to undertake the work. I received some funding from the Waubra Foundation to assist 

in travel expenses to Burra in South Australia for initial investigations of the Hallett wind farms 

and funding to undertake assessments of proposed wind farms in NSW and South Australia, 

but the majority of the investigations have been funded by my own company.  

 
21. I have undertaken reviews of acoustic studies supporting applications for wind farm projects. 

 
22. In the course of my consulting practice I have found that it is important to listen to the complaints 

from persons identifying as being impacted by a noise or vibration source, so as to understand 

the basis of the complaint, that upon investigation may be found to be a valid complaint or not. 

 
23. One has to acknowledge (as a result of such investigations) that there is a small proportion of 

the population who are more highly sensitive to noise/vibration impacts than others, and in the 

same vein there is a small proportion of the population who are never affected by noise/vibration 

impacts that could be perceived by the majority of the population. 

 
24. Therefore, in dealing with noise and vibration investigations there are either ends of a complaint 

distribution that may be ignored (or reduced in weight) but where there are a significant number 

of complaints then the acoustic engineer who has the appropriate moral and ethical obligations, 

is required to take into account those complaints as part of the investigation. 

 
25. I am the author of the acoustic study into the Cape Bridgewater Wind Farm that was issued in 

January 2015. 
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26. The report provided the results of an investigation which is atypical to that provided in an 

acoustic report accompanying an application for a wind (farm) project. The Cape Bridgewater 

study commenced from the basis of the wind farm operator acknowledging disturbances 

reported by residents who had formed the view the disturbances came from the wind farm. 

 
27. In late 2013, I was approach by a wind farm operator to undertake noise monitoring at the Cape 

Bridgewater Wind Farm in an effort to identify the basis of complaints from residents that were 

related to “a compliant wind farm”. NB. As a result of a deed of release to utilise material from 

the Cape Bridgewater study the wind farm operator has required I do not disclose their name. 

 
28. Before undertaking the work, based on my previous experience with that organisation, I required 

convincing that the wind farm operator was genuine in their statements of seeking to get to the 

bottom of the “noise” issue and were not simply “engaging me” to lock me out of appearing 

against the wind farm as a result of Stage 4 works at Portland and other wind farm projects in 

South Australia proposed by the same wind farm operator. 

 

29. Following a meeting with the 6 affected residents in their homes (with representatives of the 

wind farm operator present) in December 2013 and attending a meeting of the Cape 

Bridgewater Community Consultative Committee, I provided my concept of undertaking a study 

that would involve all parties, be transparent, and required the full cooperation of both the 

residents and the wind farm operator. I did not expect to be given the job to undertake the work. 

 
30. However, the wind farm operator came back to me in early 2014 and on reducing the proposed 

Scope-of-Work, engaged my firm under a very specific contract with specific controls and 

restrictions in relation to the content of the work. 

 
31. The funding provided by the wind farm operator covered the field work, some of the analysis of 

the data and some of the report. 

 
32. The majority of the analysis and the preparation of the report was funded by me as the funding 

from the wind farm operator could not complete the second part of the brief and extensions to 

the funding were rejected by the wind farm operator.  

 
33. The Cape Bridgewater wind farm study did not look at acoustic compliance of the subject 

wind farm, but had a specific brief to ascertain the operation of the wind farm relative to the 

disturbance reported by the residents and to ascertain if certain sound levels or wind speeds 

were related to those disturbances.  
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34. The Cape Bridgewater investigation therefore commenced from the perspective of complaints 

by residents in proximity to the wind farm. As such the study takes into account the impact 

reported by residents in proximity to a wind farm related to the noise levels that were measured 

during the study period. 

 
35. The Cape Bridgewater wind farm noise study has been the subject of discussion in acoustic 

circles around the world and I expect material from that study could be presented to the 

Queensland Government that may or may not be taken out of context. 

 
36. In view of the absence of any reference to the Cape Bridgewater study in the proposed 

Queensland Code section 5 of this submission will provide material from the study that is 

relevant to the acoustic guidelines. 

 
 

3. THE SUGGESTED NOISE ASSESSMENT PROCEDURE 

 
37. The noise impact assessment methodology provided as Appendix 4 to the proposed 

Queensland Planning Guideline does not identify the objective of the guideline or what is an 

acceptable acoustic impact. 

38. The SA EPA Wind Farm Noise Guideline (“the SA EPA Guideline”) states in the third paragraph 

of the Introduction: 

 

The core objective of the guidelines is to balance the advantage of developing wind 

energy projects in South Australia with protecting the amenity of the surrounding 

community from adverse noise impacts. 

 

39. The SA EPA Guideline identifies sleep disturbance is an adverse impact for hosts, but does 

not define what constitutes an adverse noise impact from wind turbines upon which noise limits 

have been established. 

40. The SA EPA Guideline does not identify what is the existing acoustic amenity of rural residents 

and how the guideline protects the amenity of the surrounding community. 

 

41. The SA EPA have advised the Waterloo wind farm is compliant with the SA guidelines. 

However, residents in proximity to the Waterloo wind farm have identified the wind farm 

creates adverse impacts and therefore have identified that the criteria contained in the SA 

EPA guidelines do not meet the core objective. 
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42. The New Zealand Standard NZS 6808:2010 (Acoustics – Wind farm noise) provides comment 

C1.1 (to clause 1.1): 

 
This Standard is intended to avoid adverse noise effects on people caused by the 

operator of wind farms while enabling sustainable management of natural wind 

resources, This can be achieved through resource planning measures to address 

the management of effects of wind farm sound on noise sensitive activities. 

 

43. As in the case of the SA EPA Guideline, the NZ Standard does not define what constitutes an 

adverse noise impact from wind turbines, upon which noise limits have been established to 

ensure there is no adverse impact. 

44. The same situation arises in the Queensland draft guideline that there is no material contained 

in the draft guideline to identify what is an acceptable acoustic impact and at what noise levels 

will there be no adverse impact.  Copying inadequate guidelines from the SA EPA or the New 

Zealand Standard that do not achieve the stated objective/intent would not appear to be an 

appropriate starting point. 

45. The title of Appendix 4 of the proposed Queensland Planning Guideline is “Noise impact 

assessment methodology”. However, on viewing the Appendix there is no identification of how 

the impact is assessed.  

46. Appendix 4 provides a mechanism for determining noise emitted from a wind farm but provides 

no procedure for determining the impact.  

47. The operation of wind farms, besides creating noise that may or may not be audible, have 

been reported by residents around the world as creating impacts that do not occur when the 

wind farm is not operating or the residents are removed from the site of the wind farm. 

48. The matter of identifying the impact that will occur as a result of a wind farm project is a critical 

factor for the community. If one is dealing with the acoustic aspects of a wind farm, then the 

acoustic report needs to consider audible and inaudible sound both in the normal range of 

hearing and also the area of hearing that is below 20 Hz, that is normally identified as infrasound. 

The acoustic assessment should also identify that the character of the noise when perceived at 

residential receivers may contain audible characteristics that render the A-weighted level of no 

assistance. 

 
49. The “Noise impact assessment methodology” needs to explain to the community the impact that 

the proposed wind farm project will have upon the existing acoustic environment of the area, 

and whether the operation of the wind farm project will affect their daily activities or their night 

time sleeping patterns. Complaints from residents in proximity to wind farm projects frequently 

refer to sleep disturbance, in addition to symptoms and sensations they experience during the 

day.  
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50. The methodology in requiring the provision of calculations, graphs and details concerning noise 

emission from the turbines has failed to require identification of the acoustic environment of the 

area with and without the operation of the wind farm. As one expects in semirural areas the 

existing ambient noise to be relatively low thereby automatically raises the question for the 

guideline to clearly identify “What is an acceptable noise impact from the proposed wind 

farm project?” 

 
51. This is not an exercise required in the stated methodology, but simply reliance upon criteria 

issued by other states in Australia that are subject to the same fundamental flaw. 

 
52. The general argument provided in relation to windfarms is that there are no studies to show 

there is an impact as a result of the operation of the wind farm. 

 

53. The counter and relevant argument is that there are also no studies to show that there is not an 

impact as a result of the operation of the wind farm, simply because there are no such studies. 

 
54. As identified by the ERD Court in South Australia (in relation to the Stony Gap Wind Farm, the 

acoustical consultant representing the Applicant relied upon the fact that the responsibility in 

that state for protecting the amenity of rural residents lies with the South Australian EPA. The 

ERD Court formed the view the EPA had determined satisfactory guidelines for wind farms that 

would protect the residents and therefore were bound by those guidelines. 

 
55. However, the EPA have not provided the basis of their guidelines in terms of rural residents and 

the impact of wind turbines. 

 
56. On the contrary there is a clear failure by that EPA to demonstrate their criteria adequately 

protects residents.  

 

57. On page 31 of the Planning Guideline under a heading of “Potential adverse characteristics” 

there is a claim of that excessive low frequency noise, tonality, impulsivity or ‘enhances 

amplitude modulation’ may be described as potential adverse characteristics of wind farm noise 

emission but claims such characteristics are atypical. One only has to go to the published 

material as to tonality of the gearboxes at Hallett wind farm and Glen thompson wind farm, the 

yaw brake screeching at the Cape Bridgewater wind farm and the low frequency noise 

complaints from the Capital, Gullen, Waubra, Waterloo, Hallett and Macarthur wind farms to 

identify that such characteristics are not atypical.   
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58. The use of an A-weighted level, that automatically by the way of that filter curve reduces the 

impact of low frequency noise, presents in terms of real-world application a biased presentation. 

When sound travels over distance the attenuation occurring in the high-frequency region is 

significantly different to that in the low-frequency region thereby resulting in an imbalance in the 

spectrum at receiver locations compared to locations near the turbine. 

 
59. Page 32 of the Planning Guideline identifies the difference between and outside and an inside 

measurement where the high frequencies are attenuated by the building envelope. 

 
60. The material in relation to dB and the cited paper of the Health Canada report is incorrect. 

 
61. The claim of limits of 60dBC at night and 65 dB in the day for a range of devices are not from 

wind farms. 

 

62. Figure II shows that above 35 dB(A) just over 10% of the population were highly annoyed. Using 

Figure 1 in the paper as reference 2 it can be seen that as an outdoor level the 35 dB(A) value 

relates to 55 dB(C). 

 

63. The comments about tonality on page 32 are incorrect as can be attested by residents in 

proximity to the Hallett, Glen Thompson and Cape Bridgewater wind farms that were subject to 

testing by acoustical consultants for the wind farm operator and found to comply with the permit 

conditions. 

 
64. The occurrence of wind gust that excite the resonant modes of the turbine blades/towers give 

rise to an impulse signal both in the ground and the air, as has been previously identified for the 

Macarthur and Cape Bridgewater wind farms (Les Huson & Associates) and confirmed in my 

Cape Bridgewater study. 

 
65. Enhanced Amplitude Modulation occurs and is the subject of further study. In a recent paper to 

the Acoustical Society of America I examined the UK method of assessing modulation with 

respect to the infrasound signature recorded at Cape Bridgewater and found a relationship. 

 
66. The dB(A) criteria commencing on page 33 would be correct if the limits were expressed for the 

day as 37 dB(A) or the background noise (LA90, day) by more than 5 dB(A), whichever is the 

lesser, for all integer wind speeds … .  And similar for night the limit should be 35 dB(A) or the 

background noise (LA90, day) by more than 5 dB(A), whichever is the lesser, for all integer wind 

speeds ….   
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67. There is a fundamental issue with the background level used in the guideline in that it does not 

agree with the procedure for other industrial noise sources, and the method proposed in the 

guideline proposes to permit an adverse impact by have noise levels much greater than the 

ambient background.  

 
68. The paper on the Health Canada study, identified as reference 2 in Appendix 4 of the Planning 

Guideline, presented a dose response curve for wind turbines. It is necessary to note that a 

large proportion of the respondents in the Canada Health study are in semi-urban areas where 

the ambient background level is higher than in rural areas. 

 
69. Prior to the Health Canada study, it would appear that the only dose-response curves available 

for wind turbines relate to 2 studies in Sweden and one in the Netherlands (occurring more than 

12 years ago) that had a limited data set and did not separate rural areas from urban areas. 

Those studies did not actually measure the wind turbines but utilise predicted levels obtained 

from computer modelling.  

70. As the recent Senate Inquiry into wind farms has heard, determining the actual A-weighted 

contribution of wind turbines at rural residences presents some difficulty.  

71. An analysis of the three aforementioned studies and separating the respondent groups into rural 

and urban environments reveals different noise criteria would apply in those studies that would 

suggest lower noise levels than that nominated in guidelines (used in Australia), that as 

identified above are based upon road traffic noise. 

72. As to the impact of noise in rural environments (or low ambient levels) on going to page 13 of 

reference 2 in Appendix 4 it can be seen that the annoyance of wind turbine noise was 

statistically higher in the summer, outdoors and during evening and night time.  

73. If one tends to have windows closed in the cooler months (assuming Canada is much colder 

than Queensland) then the change in annoyance should be obvious. 

74. The last paragraph on page 13 of reference 2 nominates the night the annoyance significantly 

dropped in areas where the calculated night time background noise exceeded the wind turbine 

noise by 10dB or more. A somewhat convoluted statement that is presented in a different format 

to that normally used in Australia for determining a noise exceedance. 

75. The reference reveals that in terms of annoyance where the turbine noise is less than 10 dB 

below the background level then the annoyance drops off significantly. 

76. The following figure is from page 14 of reference 2 to Appendix 4. If one is looking to a criterion 

to protect 90% of the population then using the blue line for night time operations the limit should 

in fact be no more than the background level, because 5 dB below the background is still audible 

and 10 dB below the background is not that annoying. The following figure suggests that in 

terms of masking that wind turbines and more annoying than general sources.  
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77. The reference paper does not identify just how Figure 5 affects the 10% threshold for the general 

population result of 35 dB(A) limit. 

 

    

 

78. Historically traffic noise and aircraft noise criteria have been based on scientific studies that 

utilised socio-acoustic studies where there are acoustic parameters/measurements and 

community response established/obtained by proper scientific methods resulting in the use of a 

dose-response curve with criteria generally set to protect 90% of the population 90% of the time. 

 
79. The paper of the Health Canada study confirms earlier work by Pedersen (Pedersen e, van den 

Berg F, Bakker R & Bouma J, Response to noise from modern wind farms in The Netherlands 

J Acous. Soc. Am 126 (2) August 2009) pp 634 -639) that noise criteria for wind farms should 

be lower than that for road, rail and air traffic. For example, the 35 dB(A) limit for 10% of the 

population provided in reference 2 to Appendix 4 is significantly lower than the Leq limits of 

around 55 dB(A) for road and air traffic and should for persons appropriately trained in acoustics 

to be cautious of adopting general environmental acoustic criteria for wind turbines. 

 
80. For example, the New South Wales EPA in their Industrial Noise Policy specifically state that 

their background + 5 dB(A) limit is designed to protect 90% of the population 90% of the time. 
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81. In the case of aircraft noise as assessed in Australia I note that aircraft noise is an audible noise, 

the fundamental planning criteria is not based on a dB(A) but uses the Effective Perceived Noise 

Level (“EPNL”) which is an international criteria based on determining the loudness of an aircraft 

fly over by reference to the different response curves of the human ear and takes into account 

tonality to the aircraft noise and the duration of the event. It is acknowledged that road and rail 

traffic utilise the general dB(A) criteria based upon an energy average method but still referring 

back to dose-response curves. 

 
82. In relation to the background level nominated in the draft guideline the regression line that has 

been nominated is not the true background level and cannot be the basis of providing criteria to 

protect 90% of the population for 90% of the time if the regression line represents 50% of the 

L90 measurements when separated into integer wind speeds. 

 
83. So as to be consistent with other industrial noise sources and taking into account the 

acknowledgement that the background level varies with the wind strength then industrial wind 

turbines should be established on the basis of background +5 dB(A) where the background level 

is the statistical L 90 of the ambient noise across the different hub height wind speeds. 

 
84. As wind is recorded over two years for the purpose of obtaining data for a wind farm application 

there would appear to be a significant limitation in using only two weeks of noise data to 

determine the ambient noise measurements conduct occurred at reference locations that are 

considered relevant or appropriate for general receiver area.  

 
85. The ambient noise monitoring must have a minimum of three months of monitoring that would 

then permit the statistical L90 levels to be determined for each wind bin (when segregated into 

0.5 mm/s values) to derive valid L90 background levels (see Annexure A). 

 
86. Page 47 of the planning guideline refers to management of potential exceedances of criteria but 

not the creating of adverse impacts. 

 
87. As noted above the South Australian EPA guidelines identified that excessive noise should not 

occur, but does not provide a definition or basis of excessive noise other than indicating sleep 

disturbance for hosts is excessive noise. 

 
88. To address the inadequacies of excessive noise, the first limit for excessive noise from turbines 

(as a contribution) is to use a limit of the true L90 background regression curve +10 dB that is 

exceeded for more than 10% of the time in any two-week period.  

 
89. The second limit is the noise from the turbines (as a contribution) above 30 dB(A) inside 

bedrooms that is exceeded for more than 10% of the night time period over any two-week 

interval. 
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90. The planning guideline ignores infrasound which is readily measured if one has the appropriate 

instrumentation. 

 
91. It should be acknowledged that the levels generated by wind turbines are inaudible at residential 

property but that the presence of an infrasound narrowband signature associated with the 

turbine blade pass frequency and multiple harmonics is present when the turbines are operating. 

 
92. Infrasound has been ignored by environmental authorities on the basis that such levels are 

considered to be well below the threshold of hearing. However other than the Kelley work in the 

1980s and the Cooper work in 2014 have been no other attempts to identify the dose response 

for the infrasound signal associated with turbines. 

 
93. The use of the dB(G) or 1/3 octave band measurements to examine infrasound does not, by 

way of a South Australian EPA study show any difference in the natural environment by reason 

of those parameters, whereas use of narrowband measurements identified in various studies 

around the world, including in Australia the Waterloo windfarm assessment by Adelaide 

University, The Acoustic Group and Les Huson & Associates, and the Shirley windfarm and 

Health Canada infrasound study all show the unique and distinct infrasound signature from 

turbines when using narrowband analysis. 

 
94. Whilst an appropriate dose response for the infrasound signature has not been determined at 

this point in time, as a precautionary principle, utilising the levels at which residents in the pilot 

study at Cape Bridgewater abandon their homes then an internal limit of dB(WTS) or technically 

the more correct Ls (WT) should not exceed 51 dB. 

 
95. Real-time monitoring of noise emission from a windfarm in terms of A-weighted levels and 

narrowband infrasound is both practical and feasible to measure at the permitter of the windfarm 

and was a recommendation of the Senate Inquiry into excessive noise from wind farms, with 

even representatives of the wind industry agreeing with such requirements.  

 
96. The matter of compliance with the relevant criteria applicable the windfarms is required to be 

transparent and as identified by the Labor Senator in the recent in Wind Farm Inquiry there 

needs to be independence in such monitoring and presentation of data. 
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4.0  STUDIES INTO  HEALTH  IMPACTS 

 

97. An issue with the Health Canada study is the consideration of health restricted to the A-weighted 

data and the absence of viewing the narrow band infrasound data.  If the A-weighted contribution 

of the turbines cannot be extracted from the measurements (due to wind) then there is a 

restriction on relating the operation of the wind farm to the impacts observed by residents. This 

is a finding from the Cape Bridgewater study.  

 
98. A common response by representatives of the wind industry to the Senate Inquiry was that there 

are no health studies to identify adverse impacts from wind turbines. There is also an equal 

statement that there are no studies to show that there are no adverse health impacts.  

 
99. Theses answers arise simply because there are no studies into wind turbine operations which 

is a matter raised as a specific recommendation from the recent and previous Senate Inquiries 

into wind farms. 

 
100. The situation of having hundreds of submissions identifying the health and well-being of 

residents are affected by wind turbines and none of the environmental authorities or planning 

authorities can provide any justification of the basis of criteria to protect the community, simply 

because there have been no studies to address that very issue. 

 
101. Adapting acoustic criteria from other noise sources can only be a stop-gap measure which 

should be identified more correctly as simply precautionary, or should be defined as preliminary, 

and should have been subject to the appropriate dose-response investigations in light of the 

significant number of noise disturbance and/or complaints identified by communities in proximity 

to industrial wind turbine facilities. 

 
102. The concept of looking into the health impacts of wind farms has generally been based on 

literature reviews from persons not involved “at the coal face” in investigating wind farm noise.  

 

103. A literature review from a comfortable office is not the same as undertaking measurements in 

the field, meeting residents and even staying in their houses. For example, there are many 

administrators in public authorities who have never done field work. 

 

104. It can be seen in other literature reviews for wind farm noise there is different material in the 

body of the report compared to the executive summary.  Many of the reviews identify the 

absence of actual studies and the need for such studies but when reinterpreted by others the 

conclusion appears to say there are no issues with wind farms. 
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105. In June 2012, after undertaken measurements at wind farms, I attended a public meeting in 

Portland (SW Victoria in Australia) and presented my concept as to how the investigation of 

wind farms needed to be undertaken to get to the bottom of the problem. 

 

106. Having undertaken measurements at wind farms, stayed at dwellings and having extensive 

discussions with residents who identified issues since the commencement of windfarms, I was 

of the view that before the research work could occur, it was necessary to determine what was 

going on from an acoustic perspective. 

 

107. A few years ago I prepared a paper “Are windfarms too close to communities” in which I gave 

my concept as a two-step approach.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

108. I proposed to have socio-acoustic surveys being undertaken to quantify the relationship of the 

community to the noise of the wind farms and then to determine the acoustic characteristics of 

wind farms separate from the natural environment. 

 

109. There is acknowledgement that the psycho-acoustic component of the first step has been 

undertaken by Dr Bob Thorne, whilst the acoustic research work has been undertaken by a 

number of acousticians in Australia involving a research group from Adelaide University led by 

Prof Colin Hansen, Dr Bob Thorne and his team, Les Huston and his organisation, and The 

Acoustic Group. All of those acousticians identified the infrasound components associated with 

the operation of the turbine and whilst not using my terminology WTS (wind turbine signature), 

have found the same signatures that I have called the WTS. 

 

Relationship of wind farm noise to impacts 
Step 1 
 

Use Acousticians & Psychoacousticians 
 

• Acoustic measurements  - of wind farm noise 

• Psychoacoustic assessment of community response 
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110. With the material undertaken by those organisations and the critical on-off testing from Cape 

Bridgewater, we now have the acoustic signature and material that identifies that there is an 

acoustic impact on residents to proceed to the medical research (step 2).  

 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

111. In my view what I have called step 2 is a multi-disciplinary approach that needs research 

covering different areas of what can be described as medical monitoring for residents. 

 

112. It needs to occur in their homes, not in a sleep unit, as there would be the need for a significant 

amount of field work to substantiate the acoustic climate (in the real world) as the buildings 

themselves interact with the infrasound and low frequency energy. 

 

 

 

 

 

Relationship of wind farm noise to impacts 
Step 2 

Following Step 1 + On site Sleep Studies (with acoustic measurements) 
 
Multidisciplinary research involving acousticians  and psychoacousticians, together with experienced 
medical practitioners, researchers and clinicians, including but not limited to the following speciality 
areas: 

• Sleep Physicians & physiologists 

• Ear Nose & throat physicians and physiologists 

• Neuroscientists 

• Psychiatrists & Psychologists 

• Cardiologists and cardiac physiologists 

• Endocrinologists 

• Epidemiologists 

• Rural General Practitioners 

• Occupational Health Physicians 

Use Acousticians & Psych 
• Acoustic measurements  - of wind f 

• Psychoacoustic assessment of community response 
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5.0  THE  CAPE  BRIDGEWATER STUDY 

 

113. It is in relation to those aspects of further investigation that results of the Cape Bridgewater study 

would appear to have some relevance for the draft guideline. 

 

114.  As noted above I am the author of an acoustic study in relation to the Cape Bridgewater wind 

farm in south-west Victoria, Australia. I note my study is not included in the references to 

Appendix 4 or other studies such as the Shirley wind farm study or the Infrasound reports 

forming part of the Health Canada study. 

 
115. The results of the Cape Bridgewater study are presented in a 218-page report supplemented 

by 22 Appendices that provided sufficient detail of the study for all to see and examine. The 

method of the study and the results (including problems/errors) are provided so as to be totally 

transparent, which was the requirement for the study from the outset.  

 
116. That study was released to the public in mid-January 2015 and has received both complimentary 

and adverse comments in the media concerning the study. The study report is a technical report 

with a very restricted brief. 

 
117. It has been said by some acousticians that the brief from wind farm operator was deliberately 

set up for me to fail. I tend to agree with that perspective, particularly in light of the conduct of 

wind farm operator prior to and after the release of the study report.   

 
118. However, the actual report (that was largely unfunded) that arose from the measurements that 

were fully funded by the wind farm operator has been found to be significance with a number of 

matters never before identified and data from testing undertaken with the co-operation of a wind 

farm that to my knowledge, has never been carried out before.  

 
119. The report itself is highly technical and very involved that requires days of study to comprehend 

the contents. I will attempt in the following sub-section to simplify the technical matters. 

 
 
5.1  The Cape Bridgewater Wind Farm Noise Study – An Overview 

 
 
120. The study itself came about as a result of the windfarm operator identifying receipt of complaints 

for a period in excess of six years concerning the operation of the wind farm from six residents.  

 

121. The windfarm operator has claimed that the windfarm is a “compliant windfarm” with respect to 

noise criteria contained on the permit conditions yet still receives complaints concerning 

disturbance from the windfarm including that of noise.  
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122. Contrary to statements by the wind farm operator that I agree that the wind farm is a compliant 

wind farm, those statements area not correct.  The wind farm operator specifically instructed me 

not to undertake a compliance assessment and also provided advice to the Consultative 

Committee of those instructions.  

 
123. The permit conditions use dB(A) and a New Zealand Standard for the assessment of noise with 

an analysis obtained by a regression curve that from my testing, measures the wind not the 

noise from the wind farm. 

 
124. The study that I was commissioned to undertake had a very specific brief issued by the wind 

farm operator requiring me to conduct sound and vibration measurements to determine certain 

wind speeds and certain sound levels that related to disturbances identified by specific 

local residents. 

 
As such the study: 

 

 was not the sort of study that would occur for a wind farm application,  

 was not the sort of study that would occur for an acoustic compliance test of a wind 
farm,  

 was not a study restricted to being just one of noise complaints,  

 was not a scientific study in the form of a research project that may be undertaken 
by universities, and 

 more importantly was not a health study. 
 
 
125. The study involved noise and vibration monitoring over an eight-week period utilising three 

houses at Cape Bridgewater being the designated houses of the “specific local residents”. 

 

126. Included in the study was a period of approximately two weeks that covered a planned shutdown 

of the entire wind farm for the purpose of high-voltage cabling work at a main substation. 

Monitoring occurred during the shutdown period so as to identify the existing acoustic and 

vibration environment at the nominated houses when the wind farm was not operating but wind 

was occurring as part of the natural environment. 

 
127. Prior to the conduct of the actual study, the residents were requested to participate in a trial 

using a diary format that was proposed for the subject study and based upon the diary format 

utilised by the South Australian EPA for testing at the Waterloo wind farm. 

 
128. The residents indicated there was ambiguity in terms of the EPA's instructions versus what they 

experienced at Cape Bridgewater requiring modification of the questionnaire. However, of 

importance, which has now been found to be a significantly important fact, is that the 

descriptions supplied for the matter of noise did not relate to what the residents were 

experiencing. 
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129. The introduction of vibration as a descriptor for impacts associated with the operation of the 

wind farm assisted some residents. However, it was not until the concept of “sensation”, being 

something that the residents neither heard nor felt through the floor of the building but was 

something that they experienced in their body, that there was a descriptor that could better relate 

to their complaints. 

 
130. The concept of introducing sensation to our windfarm study found that there was a new 

descriptor to better explain it in a very clear format what residents were receiving that simply 

would not be addressed by noise. The outcome of using the concept of sensation found that it 

was the major descriptor applicable to the disturbance obtained by the residents and that 

concept has been repeated by residents involved in the South Australian Waterloo wind farm 

study and other residents around the world who have provided similar comments following 

release of the report. 

 
131. Sensation is not a new concept. Sensation as to what people may feel in terms of whole-body 

vibration has been in existence for some time in that we in Australia and other countries around 

the world have standards referring to vibration levels based on comfort, sensation, motion 

sickness and occupational exposure levels. I am aware of such matters having been on the 

Australian Standards committee responsible for such standards in excess of 20 years. 

 
132. One can go back to the late 1970’s/early 1980’s to find the work of NASA and Dr Kelley for the 

US Department of Energy used the term sensation in relation to experimental wind turbines both 

in terms of the data and detection of vibration in buildings. 

 
133. As to the mechanism of how sensation is perceived in humans as a result of turbines it is correct 

that from my Cape Bridgewater study it is obvious more scientific research is required. 

 
134. The severity ranking method and the questionnaire used in the study are set out in Appendix C 

of the study report. The survey is in a relatively simple format that can be replicated for any wind 

farm around the world. 

 
135. The initial stages of the survey found that residents were actually reporting (in their diaries) 

changes into what they perceived which gave an indication of a relationship between the wind 

farm and the daily observations. This reporting led to the basis of identifying the first part of the 

brief “certain wind speeds”.   
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136. However, for the purpose of reporting and looking for links between the windfarm and the 

resident's observations, the diary format was modified so as to request the residents when at 

their dwellings (and where possible) to provide regular updates in the order of one or two hours. 

 
137. The examination of the resident’s observations versus the data from the wind farm found that 

there was a link between the operation of the wind farm and the high levels of sensation, with 

severity 5 being equivalent to creating a physical harm to the residents and/or their perspective 

the sensation was of such an extent and magnitude that required them to leave their homes (or 

wishing to leave their homes).  

 
138. The link between the wind farm operation and sensation 5 was found to relate to specific modes 

of the windfarm, being: 

 

 turbines commencing to start operations,  

 turbines at maximum power such that as the wind speed increased the turbines would 
be de-powered, and 

 when the power output of the windfarm increased or decreased by more than 20%.  
 

139. The above power output/change in power that generated sensation 5 could be related to “certain 

wind speeds” and simply by way of the resident’s diaries and the output of the windfarm, a 

definite link could be established as a cause-and-effect without involving any acoustical 

assessment.  

 

140. This result satisfied the first part of the brief, i.e. with the provision of wind farm data one can 

undertake a study of reported impacts without requiring noise data.  

 
141. If one considers in isolation sensation 5 as defined by the residents and look to the power output 

of the windfarm, then under the four modes of power described above we found the basis of a 

hypothesis for disturbance. 

 
142. If one groups those four specific operations together and only looks to the high severity 

sensation observation, there is a relationship between the wind farm which gives a causal link 

between the wind farm and those observation of disturbance, i.e. the study proved a cause 

and effect. 

 
143. On the basis that the wind farm operator had identified these persons were affected and had 

been complaining for in excess of six years, then there is a link between persons sensitised to 

the wind farm and its operation. 

 
144. Because the study was not a health study then whilst there is a causal link between the wind 

farm and sensation 5, it is correct to state that the study did not find any causal link between the 

wind farm and health. 
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145. If one seeks to ascertain a causal relationship between each of the four modes that gave rise to 

high severity of sensation than there is insufficient data for a causal link of each of the modes. 

 
146. In relation to the brief, I was not required to establish a link between the wind farm and the 

disturbances, but to determine certain wind speeds and certain noise levels related to the 

disturbances. 

 
147. The most difficult challenge of the study (assumed by some to be the part where I would fail) 

was to satisfy the second part of the brief to determine “certain sound levels” that related to the 

disturbances reported by the residents. The report presents the different “standard” types of 

acoustic descriptors that may be used for the assessment of wind farms. For those parameters, 

there was no relationship in terms of the operation of the wind farm and the noise levels. The 

investigation found that there was a high correlation (>0.9) between the noise levels and 

the wind speed. Not a high correlation between the power output and noise. 

 

148. On undertaking finer resolution of the acoustic signature recorded during the survey, it was 

found that on restricting the analysis to 1/3 octave bands there was also no relationship to the 

noise in the operation of the windfarm.  

 

149. This finding is important to consideration of the guideline in that, if one restricts an assessment 

of disturbance from a wind farm to 1/3 octave bands, dB(A) or dB(G), such as in the case of the 

SA EPA Waterloo wind farm study or the recent paper from Prof Leventhall “Health based 

audible noise guidelines account for infrasound and low-frequency noise produced by the wind” 

(http://www.ncbi.nlm.nih.gov/pubmed/25759808), those measurement parameters cannot 

identify the wind turbine signature and will automatically produce an incorrect finding. If 

the acousticians involved in such studies have the appropriate knowledge and understanding it 

is relatively easy to carry out narrow band analysis in that NASA some 30 years ago proved 

wind turbines generate a distinct signature that can only be seen using narrow band analysis, 

one has to question the basis of preparing papers restricting the data to 1/3 octave bands 

and in some cases, not even going below 10 Hz.  

 
150. On undertaking further resolution to obtain the narrowband analysis, the high ranking of 

disturbance provided by the residents was found to be related to what I have described for a 

number of years as Wind Turbine Signature (WTS). 

 

 

 

 

 

http://www.ncbi.nlm.nih.gov/pubmed/25759808
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151. The testing for the wind farm being ON, and shortly thereafter the wind farm being OFF, clearly 

identified the presence of the WTS. The WTS is nothing new in terms of measurements of wind 

farms, it is simply a term I have used that comes from an assessment in terms of narrowband 

signals provides a pattern that is based upon the blade pass frequency of the turbine (number 

of blades times the number of revolutions per minute divided by 60) and multiples of that blade 

pass frequency, typically up to the sixth or seventh harmonic. The wind turbine signature (WTS) 

has been found at other windfarms here in Australia and overseas with slightly different blade 

pass frequencies depending upon the operating speed of the turbine. 

 
152. The measurements obtained with the wind farm OFF had no such WTS which has also been 

found elsewhere. Obtaining multiple on-off measurements at a set location where each set of 

ON-OFF would occur under the same weather conditions is considered by many acousticians 

around the world to be the exact set of data that is required to confirm the impact of turbines.  

 
153. Having such a short period of time between ON and OFF and a complete shutdown of the wind 

farm (not just stopping the blades turning) overcomes criticism of wind farm advocates of just 

having operating data whilst the turbines were operating, or even a comparison for ON and OFF 

separated by two weeks. 

 

154. Using the link of severe disturbance under sensation 5 with the operation of the wind farm that 

fitted the concept of the four specific modes identified, the signature in the frequency domain 

was then plotted with respect to different sensation levels to develop a trend line upon which an 

equation could be developed with respect to the WTS. On the basis that sensation 5 is clearly 

an unacceptable limit where residents seek to actually leave their dwellings, then for the worst-

case scenario, totally unacceptable, an infrasound limit can be used as a determining factor for 

the operation of the wind farm. 

 
155. I then took the WTS peaks for sensation 5 (being a worst case scenario) and found a line of 

best fit when plotting the dB level versus frequency.  Noting that sensation 5 was a level for 

which the residents either left or wanted to leave their homes because of the operation of the 

wind farm. Such a level would be well above the standard concept in acoustic assessments as 

“unacceptable”. Under Excel this line of best fit is described as a “trend line”. 

 
156. The lower level of sensation (2) had from a small dataset a similar slope of trend line but with a 

lower magnitude. 

 
157. From the “trend line” I created a weighting curve to apply to what I called dB(WTS) being the 

trend line normalised to a level at 10 Hz. dB(WTS) is a new parameter and the concept agrees 

with the slope of other measurements including the Shirley wind farm study and the infrasound 

data from a Canada Health study into turbines. 



Submission re Queensland Draft Wind Farm Guidelines  Page 22 of 28  
Waubra Foundation  
 

 
 
The Acoustic Group Report 45.5188.R4:MSC 
11th December, 2015 

 

 
158. On the basis of the infrasound dB(WTS) one then can determine a separation distance for a 

lower level of sensation that could be taken as an acceptable level. Using the results from Cape 

Bridgewater for house 87 on the basis of a sensation 2 as identified to the Public Meeting in 

Portland (in response to a written question submitted before the meeting), the separation 

distance from the Cape Bridgewater turbines for house 87 should be in the order of 7 km, not 

the current 1.6 km. 

 
159. The generation of discrete infrasound frequencies is not limited to wind turbines. There are other 

industrial sources that can generate infrasound that propagates for large distances. 

 
160. Recently I have been investigating noise emission for a large ventilation fan serving a coal mine 

that has been nominated as the source of disturbance to residents. The impacts described by 

the residents are similar to that described by residents subject to wind farm noise. Whilst the 

fan was found to generate low frequency noise that is audible kilometres from the fan I have 

found the signature at residential properties to be from a large coal-fired power station some 10 

– 15 kilometres from the receptor locations. The levels of infrasound are below the audibility 

threshold but by using the Cape Bridgewater diary format for sensation, the variation of wind 

direction and combination of generators in use has from the resident’s perspective confirmed 

the source of disturbance.    

 

161. The use of dB(WTS) as a measurement tool that can be used for further studies (such as 

medical studies) has been hailed by acousticians around the world as a new step forward.  

However, there were (earlier this year) restrictions on the use of dB(WTS) because it is the 

property of the wind farm operator. 

 
162. Following consultations with other consultants and academics investigating wind turbines I 

propose for the benefit of other researchers that “sensation” be termed dB(S) with different 

subsets to cover different types of (sources) signals. 

 
163. At present there is discussion amongst researchers of the narrow band infrasound signals that 

the impact of wind turbines may be a vector summation of the individual peak levels rather than 

the logarithmic addition of the rms values as being part of future investigations.  

 

164. Therefore, I proposed that dB(S-WT) be the descriptor for wind turbine signature instead of 

dB(WTS), with the curve derived/stated for the weighting and the value described as an rms or 

a peak value (the Kelley work used peak values). 

 
165. For gas turbines the sensation could be dB(S-GT), for air conditioning noise (sometimes 

expressed as sick building syndrome) dB(S-AC), and for power stations dB(S-PS) etc.  
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166. Technically, if one is to be pedantic about terminology (as suggested by Professor Dickinson) if 

one is to follow the method of measurement used in New Zealand the metric we use is the 

decibel, abbreviated as dB. Therefore, dBA may be considered a corruption in that the correct 

terminology should be to say LAeq is so many dB.  A number of environmental Standards 

containing acoustic criteria have been changed to reflect the correct terminology.  

 
167. As such it could be said dB(WTS) whilst fitting in with general convention of acoustics expressed 

in wind farm permits is incorrect and the correct term for acousticians is LWTS is so many XXX 

dB, or LS-WT is so many XXX dB.  

 

168. In relation to the second part of the brief (to determine certain sound levels related to the 

disturbance) the issue of permit conditions in terms of dB(A) becomes important for the Tribunal. 

 
169. An outcome of the study which was agreed to by the windfarm operator issued in a public 

statement presented to the public meeting at Portland in February 2015 was that:  

 

The study clearly states that no correlation has been found with standard 

acoustic parameters versus the wind farm but the report suggests a 

correlation of some parameters versus wind speed. 

 
170. The principal acoustic parameter of dB(A) was examined in detail in the report. The wind farm 

operator agreed that the use of the dB(A) parameter nominated in the various standards and 

guidelines has no correlation with the wind farm and therefore cannot reflect the acoustic impact 

residents receive from such operations of the windfarm. 

 

171. Furthermore, the methodology for determining the A-weighted level is on the basis of a 

regression line utilising data over two weeks, the A-weighted value had higher correlation with 

the actual wind speed, one is left with the situation that the use of dB(A) for windfarms will 

not protect the community. 

 
172. The study contains important technical issues to identify problems I had in the study and assist 

acoustic researchers undertaken further work into wind farm ”noise”. 

 
173. The draft guideline does not identify the presence of infrasound from turbines but provides two 

references to the documents from the South Australian EPA. The SA EPA wind farm guidelines 

claim a well maintained wind farm does not produce infrasound, which is incorrect. The SA EPA 

report on infrasound levels near windfarms claims there is no difference between infrasound 

levels of the natural environment versus that of a wind affected environment, which is also 

incorrect. 

 



Submission re Queensland Draft Wind Farm Guidelines  Page 24 of 28  
Waubra Foundation  
 

 
 
The Acoustic Group Report 45.5188.R4:MSC 
11th December, 2015 

 

174. I draw attention to Chapter 9 of the Cape Bridgewater Report that shows with the use of narrow 

band measurements in the infrasound region how it is impossible to say that the infrasound 

environment near a wind farm (wind operating) is the same as the natural environment. 

However, if measurements are restricted to dB(A), dB(G) or even 1/3 octaves it is normally 

impossible to distinguish a difference when restricting an assessment using such inadequate 

parameters.  

175. Contrary to incorrect claims in the media re the CBW study, the residents in two of the homes 

could not see the turbines from inside their homes and generally could not hear them. The third 

house could see the turbines in the day from windows inside the house. At night, as the area is 

remote, unless the moon was out one could not see the turbine when outside houses 87 & 88. 

 

 

5.2  Use of the CBW Study 
 
 

176. The study has generated comments from around the world as a result of showing a link between 

the wind farm and disturbance. 

 

117. In 1984 Nussbaum and Reinis in a laboratory study investigated by way of a pre-test using an 8 

Hz signal at 100dB for 30 minutes and a main test of 8 Hz at 130 dB with both nigh and low 

distortion variations found some of the subjects reported episodes of dizziness, nausea, 

headache and fatigue a few hours after the end of the experimental sessions. I acknowledge the 

Nussbaum and Reinis study used infrasound levels much higher than issued by wind turbines as 

detected at residential premises. 

 

118. Dr P Schomer considers the Nussbaum & Rinis study and the Cape Bridgewater Study together 

complement each other leading to his opinion that the “Preponderance of the Evidence” to the 

position where it must be acknowledged that wind turbine emissions will affect some people at 

some wind turbine installations.  

 

119. What is of importance to researchers around the world is that the 6 residents in the study are 

people already affected or sensitised to the wind farm. That means the study was able to go 

directly to sensitised people and relate the impact of the wind farm on a self-reporting basis. For 

researchers looking to find the source/mechanism there is obvious benefit in starting with those 

people who have identified the level of sensation at which they leave their homes. 
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120. My study was not a laboratory study; it was with real people in their homes in the actual 

environment created by a wind farm for a number of years. It is the worst case scenario in terms 

of a dose response because whilst traffic noise leads to people becoming used to that noise over 

time and therefore more accepting of the traffic noise, for wind farm noise the disturbance 

becomes worse over time. 

 

121. Acoustic researchers in this area understand the importance of the study.   

 
 
 

6.0   CONCLUSIONS 
 
 

122. The draft guideline does not provide any basis to show the nominated limits will protect the 

amenity of rural residents in Queensland nor ensure there will be no adverse noise impacts. 

123. The draft guideline repeats the same errors of the South Australian EPA wind farm guidelines – 

although in this case there is no attempt to provide an objective of the guidelines with respect 

to the amenity of rural residents.  

124. The draft guidelines do not provide any material to identify the existing noise amenity 

experienced by residents and does not provide any survey data to identify what is an acceptable 

noise from turbines in such an environment. 

125. Appendix 4 of the Planning guideline identifies a methodology to determine the noise impact. 

Yet at no point in that Appendix is the basis of identifying an impact provided. Appendix 4 

provides criteria and a methodology that permits noise levels similar to that in South Australian 

and Victoria that create excessive noise, creates adverse noise impacts and causes some 

residents to abandon their homes. 

126. Documents from the government, released under an FOI application (see Annexure A) reveal a 

review by Dr Antoine David show that there are appropriately trained people in the Queensland 

Government who are aware the draft guidelines are totally inadequate to protect Queensland 

residents (see Annexure B) 
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127. Dr David raises issues as to averaging, dBA, annoyance etc. that highlight the inadequacies of 

the draft guideline.  Of importance is that the Queensland Government has received internal 

advice that: 

The noise criteria proposed in the draft wind farm sate code is most likely 

not protect residents for their health and well-being and will not protect 

their environmental values. 

128. A reasonable person could form the view the Queensland draft guidelines have been prepared 

by or for the wind industry.  This has happened elsewhere by using acoustic consultants who 

work closely with the wind industry being involved in writing the noise pollution guidelines – 

starting with ETSU 97 in the UK many years ago.  ETSU 97 is the basis for all current Australian 

Wind Turbine Noise guidelines and the NZ Standard. 

129.  The advice from Dr Antoine would obviously be presented to any appeals or nuisance action 

pertaining to noise from the operation of a wind farm in Queensland.  

130. The proposed criteria utilise a background methodology that is different to all other industrial 

noise sources, even taking into account the increase in background level as a result of the wind. 

131. So as to be consistent with other industrial noise sources and taking into account the 

acknowledgement that the background level varies with the wind strength, then industrial wind 

turbines should be established on the basis of background +5 dB(A) where the background level 

is the statistical L 90 of the ambient noise across the different hub height wind speeds. 

132. As wind is recorded over two years for the purpose of obtaining data for a wind farm application 

there would appear to be a significant limitation in using only two weeks of noise data to 

determine the ambient noise measurements conducted at reference locations that are 

considered relevant or appropriate for general receiver area.  

133. The ambient noise monitoring must have a minimum of three months of monitoring that would 

then permit the statistical 90 levels to be determined for each wind bin (when segregated into 

0.5 mm/s values) to derive valid L90 background levels. 

134. As rural environments experience ambient background levels significantly lower than that 

experienced in urban environments, the dual criteria currently expressed in various windfarm 

guidelines used in Australia should stipulate a contribution not exceeding 37 dB(A) in the day, 

35 dB(A) at night, and background +5 dB(A) whichever is the lower of the criteria.  

135. This concept would accord with the material contained in reference 2 to Appendix 4 of the 

planning guideline that shows the annoyance of turbines at night is also related to the difference 

between the ambient background and the wind turbine contribution. 
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136. This concept would accord with the intrusive/amenity principle used by the New South Wales 

EPA but acknowledging the reality of low ambient background levels that occur in rural 

environments and not the inadequate “default” background level of 30 dB(A) currently used by 

the NSW EPA. 

137. The South Australian EPA guidelines identified that excessive noise should not occur, but does 

not provide a definition or basis of excessive noise other than indicating sleep disturbance for 

hosts is excessive noise. 

138. To address the inadequacies of excessive noise, the first limit for excessive noise from turbines 

(as a contribution) is to use a limit of the true L90 background regression curve +10 dB that is 

exceeded for more than 10% of the time in any two-week period.  

139. The second limit is the noise from the turbines (as a contribution) above 30 dB(A) inside 

bedrooms that is exceeded for more than 10% of the night time period over any two-week 

interval. 

140. On the matter of infrasound, it should be acknowledged that the levels generated by wind 

turbines are inaudible at residential property but that the presence of an infrasound narrowband 

signature associated with the turbine blade pass frequency and multiple harmonics is present 

when the turbines are operating. 

141. Infrasound has been ignored by environmental authorities on the basis that such levels are 

considered to be well below the threshold of hearing. However, there is evidence that infrasound 

at such levels can still be perceived and can cause sensations which can be severe enough for 

some residents to choose to vacate their homes.  Other than the Kelley work in the 1980s and 

the Cooper work in 2014 there have been no other attempts to identify the dose response for 

the infrasound signal associated with turbines.  

142. The use of the dB(G) or 1/3 octave band measurements to examine infrasound does not, by 

way of a South Australian EPA study show any difference in the natural environment by reason 

of those parameters, whereas use of narrowband measurements identified in various studies 

around the world, including in Australia the Waterloo windfarm assessment by Adelaide 

University, The Acoustic Group and Les Huson & Associates, and the Shirley windfarm and 

Health Canada infrasound study all show the unique and distinct infrasound signature from 

turbines when using narrowband analysis. 

143. Whilst an appropriate dose response for the infrasound signature has not been determined at 

this point in time, as a precautionary principle, utilising the levels at which residents in the pilot 

study at Cape Bridgewater abandon their homes then an internal limit of dB(WTS) or technically 

the more correct Ls (WT) should not exceed 51 dB. 
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144. The matter of compliance with the relevant criteria applicable the windfarms is required to be 

transparent and as identified by the Labor Senator in the recent in Wind Farm Senate Inquiry, 

there needs to be independence in such monitoring and presentation of data.  

145. Real-time monitoring of noise emission from a windfarm in terms of A-weighted levels and 

narrowband infrasound is both practical and feasible to measure at the perimeter of the 

windfarm and was a recommendation of the (previous) Senate Inquiry into excessive noise from 

wind farms, with even representatives of the wind industry agreeing with such requirements.  

 
 

Yours faithfully, 

THE  ACOUSTIC  GROUP  PTY  LTD 

 

 

STEVEN  E.  COOPER 
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