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SUBMISSION TO THE SENATE SELECT COMMITTEE ON WIND TURBINES 

 

Introduction. 

The Committee is inquiring into the application of regulatory governance and economic impact of 

wind turbines. My submissions address the following issues: 

1. How effective the Clean Energy Regulator is in performing its legislative responsibilities and 

whether there is a need to broaden these responsibilities; 

2. The role and capacity of the National Health and Medical Research Council in providing 

guidance to state and territory authorities;  

3. The implementation of planning processes in relation to wind farms, including the level of 

information available to wind farm hosts; 

4. The adequacy of monitoring and compliance governance of wind farms; and 

5. The application and integrity of national wind farm guidelines. 

 

My submissions follow. 

My resume is attached to my submission in support of the opinions expressed. 

Trusting that the above is of assistance to the Committee. 

 

Signed 

 
Robert Thorne 

19 March 2015  
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1. Submissions re Clean Air Regulator 

 

(a) That the Clean Energy Regulator be required to: 

 Appoint officers or consultants who are technically and professionally competent to 

audit any relevant Commonwealth, State, Territory or local government planning 

and approval requirements relating to wind farms; and specifically noise 

management conditions. 

 Appoint officers or consultants who are technically and professionally competent to 

audit a power station or consultant report dealing with any relevant 

Commonwealth, State, Territory or local government planning and approval 

requirements; and specifically noise management. 

 

(b) Revoke self-certification by an accredited power station 

That the permissions for an accredited power station to undertake and report on 

ongoing compliance with Commonwealth, state, territory and local government 

planning and approval requirements be revoked. 

 

 

Background to the above submissions 

 

The Clean Energy Regulator has a statutory obligation to ensure an accredited power station 

operates in accordance with planning and approval requirements. The failure in this process is that 

the Regulator can accept self-certification from a wind farm operator that the operation of the wind 

farm complies with its approvals. 

 

This is an unsatisfactory situation. 

 

Regulation 4 of the Renewable Energy (Electricity) Regulations 2001states: 

4 Eligibility for accreditation 

(1) For paragraph 14(2)(b) of the Act: … 

 (c) the power station must be operated in accordance with any relevant Commonwealth, 

State, Territory or local government planning and approval requirements. 

 

Paragraph 14(2)(b) of the Renewable Energy (Electricity) Act 2000 states 

(2) A power station is eligible for accreditation if: … 

 (b) the power station satisfies any prescribed requirements.  

 

Therefore the Regulator has a statutory duty to ensure that the planning approvals are adhered to.  

 

A inquiry was sent by myself to the Regulator (via the enquiries portal, 2 March 2015) for 

information on the processes taken to ensure planning approvals are correct. The website for the 

Regulator indicates that the organisation is very form conscious and very friendly towards 

applicants. Therefore the information must be available. To date this inquiry has not been 
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acknowledged so it must be assumed that they either do not have the information or are do have 

the information but do not want to release it.  

Dear Clean Energy Regulator 

Inquiry concerning application of planning requirements 

Regulation 4 of the Renewable Energy (Electricity) Regulations 2001states: 

4 Eligibility for accreditation 

(1) For paragraph 14(2)(b) of the Act:… 

(c) the power station must be operated in accordance with any relevant Commonwealth, 

State, Territory or local government planning and approval requirements. 

Could you please advise me if there is a requirement to provide continuous (e.g. an annual 

certificate) confirmation that a power station is meeting its planning approvals? 

Or is the planning approval requirement confirmed at the commencement of the use and 

not checked after that time? 

This inquiry relates to wind farm power stations that have a mandatory noise limit 

compliance condition that is to be maintained over the life of the station. 

Any advice you can provide would be greatly appreciated. 

 

The Regulator must know of the concerns of people living near wind farms and therefore must know 

that the planning approvals must be strictly complied with. Accreditation of the power station and 

the clean energy payments depend on these approvals.  

 

Important matters have been raised in previous Senate Committee hearings dealing with wind farms 

and, by association, compliance with planning approvals: 

 People are being affected by noise (including vibration) from the operation of wind farms; 

 The people do not know what is causing their distress, simply that it is happening; and 

 People affected are being ignored by wind farm operators, Councils and/or Planning 

ministers. 

 

In my view the Clean Energy Regulator has comprehensively failed to apply its legislative obligations 

with respect to its statutory obligation to ensure an accredited power station operates in accordance 

with planning and approval requirements.  

 

Consequently the Clean Energy Regulator has failed in its duty of care to the affected residents and 

communities and must be held accountable for that failure.  

 

 

The balance of my submissions support the background and submissions tendered above.  
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2. Submissions re National Health and Medical Research Council (NHMRC) 

 

 That the National Health and Medical Research Council be required to cease wasting 

taxpayer monies on academic exercises into wind farm health effects. 

 That the National Health and Medical Research Council increase the proposed funding for 

wind farm health effects research from $500,000 to not less than $1,200,000, with the study 

to be over a minimum of two years’ and that this study be required to take into account the 

adverse health effects presented by submitters to previous Senate wind farm noise inquiries, 

and such new submissions as may arise due to recent studies such as the Pacific Hydro Cape 

Bridgewater Study. 

 That any research study be open to all research organisations to apply for. 

 That the current members of the NHMRC Wind Farms and Human Health Reference Group 

be dismissed and not permitted to have any further involvement in wind farm studies or 

reports. 

 

 

Background to the above submissions 

 

My submission is to expand on important matters raised in previous Senate Committee hearings 

dealing with wind farms. 

 

1. The 2011 Senate Inquiry into ‘The Social and Economic Impact of Rural Wind Farms’ 

considered many local residents’ submissions and made two recommendations (a) that the 

National Health and Medical Research Council (NHMRC) review research and (b) the 

National Acoustics Laboratories (NAL) conduct a study and assessment of noise impacts of 

wind farms, including impacts of infrasound.  The NHMRC has undertaken its part, but the 

NAL has not. Therefore, we are reliant on resident reporting and commissioned noise impact 

assessments for an analysis of wind farm noise effects. The recent Pacific Hydro – Steven 

Cooper Cape Bridgewater Study is an excellent example of this type of study. 

 

2. Guidance as to the potential effects on wellbeing and amenity are derived in part from 

research studies and in part from resident reporting (anecdotes). “Anecdotes are very valuable 

ways of honing the questions to be asked” as stated by Professor Anderson of the National 

Health and Medical Research Council before the Senate Committee hearing submissions 

concerning the social and economic impact of rural wind farms. 

 

3. In 2012 the NHMRC commissioned the University of Adelaide to conduct an independent 

systematic review of the existing scientific literature to examine the possible impacts of wind 

farms on human health, including audible and inaudible noise. The report states that 2850 

potentially relevant references and 506 public submissions were identified.  Of these, only 

eleven (11) articles met the criteria for inclusion with only one study [Morris] conducted in 

Australia and one [Shepherd et al.] conducted in New Zealand.  The NHMRC commissioned 

further analysis by another set of researchers and presented an update report in 2015. The 
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grand total of reviewed studies came to approximately 4000 with 13 studies meeting the 

criteria for inclusion. 

 

4. The conclusions and discussions in the systemic review appear different to those presented in 

the 2014 NHMRC consultation draft “Evidence on wind farms and human health”. 

Consequently I do not intend my submission to be a review of the merits of either document, 

nor the 2015 revisions. It is critical to state that, despite the words of Professor Anderson, no 

affected residents’ or anecdotal material was included in the systematic review.  

 

Therefore: 

 The NHMRC gives an appearance of being biased towards dismissal of adverse health effects 

raised by ordinary people; 

 The NHMRC has commissioned / prepared wind farm reports that do not stand ‘common-

sense’ scrutiny and show technical bias; 

 The NHMRC has wasted scare resources pursuing academic purity in investigating wind farm 

studies that a first-year university student would know did not deal with adverse health 

effects. To this end the NHMRC has commissioned two major studies that reviewed some 

4000 papers and only found some thirteen (13) studies to be pure enough for their 

purposes; 

 The above figures show that the NHMRC failed to understand the concerns of ordinary 

people affected by wind farm noise and commissioned studies to emphatically “show” that 

few health effects studies exist. That is, they prejudged the outcome; 

 The NHMRC Statement: Evidence on Wind Farms and Human Health states that: 

Given these reported experiences and the limited reliable evidence, NHMRC considers 

that further, higher quality, research is warranted. NHMRC will issue a Targeted Call for 

Research into wind farms and human health to encourage Australia’s best researchers 

to undertake independent, high quality research investigating possible health effects 

and their causes, particularly within 1,500 m from a wind farm. 

 The budget sum I understand is $500,000 for the proposed research. The Canadian Health 

study into environmental noise from wind farms has spent $C2.1 million on its study over 

two years yet the NHMRC thinks that a health effects and causes research project can do far 

more with far less. 

 I have undertaken extensive research into wind farm noise over many years and have spent, 

in time and resources, more than the NHMRC is budgeting for a highly complex study. 

 In my view the NHMRC has clearly failed in its duty of care to the Australian people by failing 

to allow for, and consider, the very real effects and harm presented to Australian residents 

living near turbines. 

 In my view the NHMRC has issued propaganda (e.g. Wind Turbines and Health-A Rapid 

Review of the Evidence-July 2010) that has shown bias and a lack of professional integrity. 

 In my view the NHMRC Wind Farms and Human Health Reference Group has failed in its 

duty of care to the Australian people to commission, review and present a balanced and 

useful set of reports (see 2015 series).  

 

Select Committee on Wind Turbines
Submission 338



6 | P a g e  
 

3. Submissions re Implementation of Planning Processes 

 

That the Planning Authorities be required to: 

 Appoint officers or consultants who are technically and professionally competent to 

audit compliance of existing local government planning and approval requirements 

relating to wind farms; and specifically noise management. 

 Require existing planning conditions to be enforced on a continuous (24/7) basis. 

 

 

Background to the above submissions 

 

My submission is based on the approval conditions for two wind farms; Waubra and Cape 

Bridgewater.  

 

 In the Waubra wind farm conditions the approval relates specifically to a condition that must 

-  in reality - be assessed on a continuous basis (24/7). The condition states: 

 

 
 

 Condition 14(a) is potentially enforceable but it contains the non-specific term 

“should”. 

 Condition 14(b) is enforceable as it has a specific requirement that is explained in 

the standard. 

 Condition 14(c) is enforceable as it has a breach of condition requirement but is 

constrained by 14(a). The condition is poorly drafted as the reference to 13(a) 

should, in practice, refer to condition 14(a). 

 No operator can comply with these conditions unless the wind farm is monitored all the 

time (24/7) for the sound levels as stated including special audible characteristics. 

 A wind farm power station operator cannot issue a certificate stating it is compliant with its 

planning approval(s) if it does not have continuous data to prove compliance. 
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 Conversely, one set of night-time readings that are non-compliant results in a breach of 

condition and consequently the wind farm is in breach of its approval conditions. 

 The Planning Minister is obliged to require compliance with his/her planning approval 

conditions. This may require full time monitoring of noise from a wind farm. Clearly is he/she 

does not do so then he/she is in breach of his/her statutory duties and the duty of care to 

the affected residents. 

 The question then becomes: how many breaches are necessary before the planning 

approval is in breach to the extent that the Clean Energy Regulator is forced to revoke 

accreditation.  

 

The Cape Bridgewater approval conditions issued by the Council (Glenelg Planning Scheme 2004) has 

a condition similar to 14(b) but the condition (following) is a guide only. The full set of noise 

conditions is attached as Annex A.  The conditions are subject to the “satisfaction of the Minister for 

Planning” and apply to four wind farms (Cape Bridgewater, Cape Nelson South, Cape Nelson North, 

and Cape Sir William Grant).  

 

 
 

I am advised by residents who have sourced all the approval documents from Glenelg Shire Council 

that there is no “satisfaction” document from the Minister and there is no formal complaint process 

as required by the conditions. I have reviewed the approval documents and cannot see any 

document that establishes acceptable noise limits for the wind farms. 

 

In my view, therefore, the following outcomes follow: 

 The wind farm operator cannot say the wind farm is in compliance with its approval 

conditions relating to noise as no approval conditions exist in fact.  

 Therefore a compliance certificate cannot be given to the Clean Energy Regulator. 

 Therefore the power station cannot be accredited. 

 

Consequently the failure of the authorities responsible for checking compliance with planning 

approvals have failed in this statutory duty and have failed the duty of care that they owe to the 

affected residents. Further the planning authorities including the Minister have failed in their duty of 

care to the Clean Energy Regulator. 
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4. Submissions re The adequacy of monitoring and compliance governance of wind farms 

 

My finding is that the Planning Authorities dealing with the Waubra and Cape Bridgewater 

wind farms have failed in their duty of care to local residents by failing to adequately 

monitor compliance with wind farm planning approval conditions relating to noise 

management and complaints. 

 

Submission: 

That the Planning Authorities be required to- 

 Appoint officers or consultants who are technically and professionally competent to 

audit compliance of existing local government planning and approval requirements 

relating to wind farms; and specifically noise management. 

 Issue Planning Consent conditions that can be are based in reality and can be  

monitored. 

 Require existing planning conditions to be enforced on a continuous basis. 

 

 

Background to the above submissions 

 

1.  Wind farm noise assessments in Australia rely on the adoption of a set of standard criteria or 

‘noise numbers’, under guidelines current in the State. Application of the Australian wind farm 

standard AS4959-2010 is not common. Victoria relies on a New Zealand wind farm standard, 

NZS6808. 

 

2. Wind farms are an industrial-type use in a rural environment. A proposal can be assessed for 

noise impact in steps similar to what would normally be applied to other industrial-type 

uses: 

 Identify standard criteria applicable in the State; 

 Measurement and assessment of background levels; 

 Calculation of an estimate of sound that will be generated; 

 Prediction of noise levels at potentially affected residences; 

 Comparison and assessment to standard criteria applicable in the State; 

 Comparison and assessment to other professionally recognised standards or 

guidelines. 

 

3. Some guidelines (e.g. NZS6808, AS4959) refer to the ausible character of the sound; other 

guidelines relate to tonality or impulsiveness. This establishes a very refined and hard to 

measure assessment protocol. The noise generation from a wind farm is like no other noise 

source or set of noise sources.  The sounds are often of low amplitude (volume or loudness) 

and are constantly shifting in character (‘waves on beach’, ‘rumble-thump’, ‘plane never 

landing’, etc.). These effects cannot be measured with simple noise numbers but must be 

characterised with methods of evaluation such as ‘loudness’, ‘rumble’, ‘swish’, ‘tonality’, 
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‘unbiased annoyance’.  Evaluation is complex as there have been few perception studies using 

these measures in a wind farm context. 

 

4. People who are not exposed to the sounds of a wind farm find it very difficult to understand 

the problems of people who do live near wind farms.  Some people who live near wind farms 

are disturbed by the sounds of the farms, others are not.  In some cases adverse health effects 

are reported, in other cases such effects do not appear evident. Wind farm noise is highly 

variable in sound level and character and not like, for example, the continuous hum from 

plant and machinery.   

 

5. Wind turbines such as those proposed are large noise sources relative to dwellings and like 

aircraft, sound emissions are transmitted via the roof and windows of the dwellings.  Noise 

barriers at ground level are generally ineffective in screening or mitigating such sound. 

 

6. Wind farm sound analysis presents three distinct issues: 

 The identification of sound that can be directly attributed to the sound of the wind 

farm/turbines, measured as a background or time-average sound level, compared to 

the sound of the ambient environment without the presence of the wind turbines; 

 The sound of any special audible characteristics of the wind farm/turbines, such as 

distinct tonal complexes and modulation effects (amplitude and frequency) that may 

affect human health through sleep disturbance, for example; and 

 The presence of any sound characteristics that may define individual turbines or other 

noise associated with the a turbine (such as cooling fans for the stand-by generators). 

 

7. Sound from modern wind turbines is primarily due to turbulent flow and trailing edge sound, 

mechanical sound and variations in infrasound (air pressure variations). Sound character 

relates to blade characteristics, blade/tower interaction, mechanical noise and can be grouped 

into 4 main bands: 

 Infrasound below 20 Hz (perceptible, normally inaudible) 

 Low frequencies 20 Hz to 250 Hz 

 Mid Frequency 250 to 2000 Hz (broadly, although the higher level could be 4000 Hz) 

 High frequency 2000 Hz to 20,000 Hz 

 

8. Not all these frequencies can be heard by a person with “normal” hearing as hearing response 

is unique to an individual and is age-dependent as well as work and living environment-

dependent.   

 

9. Consequently there needs to be a distinction made between what is reasonable and practical 

noise measurement and assessment in a research project and sound level measurements in a 

“noise” impact assessment. Noise, as previously stated, is a human perception and analysis of 

noise is dependent on objective and subjective studies. Sound, however, can be reasonably 

easily measured using sound level meters and analysis software for objective measurements. 
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10. Due to the nature of an operational turbine, modulation due to the blades passing the tower 

is a continuous feature of the wind farm under normal operational conditions – but the sound 

may not always be audible.  The character of the sound – audible modulation in particular – 

must initially be determined “all the time” on the basis of personal physical observation.  The 

measured sound levels are adjusted for special audible characteristics such as modulation or 

tonality as described in clause 4.4 of AS4959-2010.   

 

11.  A standard method for assessing amplitude modulation, for example, is to view sonograms of 

100ms samples of LAeq and LZeq third-octave band data from operational turbines. Further 

analysis can be made using sound quality analysis software for roughness, sharpness, loudness 

and unbiased annoyance.   

 

12. Modulation and tonality can be determined from sound recordings from a calibrated sound 

level meter at a relevant time and place investigating the sounds of an identical turbine in an 

operating wind farm.  

 

13. The prediction of wind farm sound levels at a receiver depends on a whole range of different 

assumptions and uncertainty, for example: 

 the true sound power level of the turbine(s) at the specified wind speed 

 the variation in sound levels at residences due to ground effects 

 the increase or reduction in sound level due to atmospheric (meteorological) 

variations and wind direction 

 the variation due to wind gradients, wind shear and refraction (10 min, daily and 

seasonal) 

 variation due to changes in wind speed and shifts in direction (10 min, daily and 

seasonal) 

 increase and reduction in sound levels due to wake and turbulence modulation effects 

due to turbine placement and wind direction 

 increased sound levels due to synchronicity effects of turbines in phase due to turbine 

placement and wind direction 

 building resonance effects for residents inside a dwelling 

 

14. Wind farm noise level predictions are based on assumptions and must be considered as 

approximations of the sound levels that will be experienced at residences; they cannot be 

given any weight other than this. The reasons are due to the highly complex nature of the 

sound created by each individual turbine and the cumulative effects of a number of turbines. 

Unfortunately noise predictions are often taken as being 100% true by approving authorities. 

This sense is often bolstered by consultants claiming their predictions are ‘conservative’ when 

in fact they are nothing of the kind. A conservative set of predictions includes all assumptions 

and uncertainties for different times of day / night, different weather / wind conditions, and 

the cumulative influence of the whole wind farm over all seasonal variations (that is, 12 

months).   
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15. The basis of wind farm noise compliance, such as in Australian Standard AS4959-2010 

Acoustics—Measurement, prediction and assessment of noise from wind turbine generators, is 

that the wind farm noise level should not exceed the background sound level by a specified 

amount. AS 4959 states at clause 4.1: 

At each nominal wind speed, the noise limit should be the higher of- 

(a) minimum noise level limit; or 

(b) background noise levels plus the specified amount. 

 

16. Measurements to determine a single-value A-weighted sound level attributable to the wind 

farm must be made with certainty as this is the basis of “compliance”: 

 background (LA90) sound levels that exist prior to and with the turbines; 

 ambient sound levels (LAeq) from all noise sources near and far over the same time 

prior to and with  the turbines.  

 

17. Compliance measurements are very difficult within a wind farm environment.  This 

observation is made on the basis of five years’ monitoring wind turbines at different locales 

under widely different weather conditions. Figure 1 illustrates the issue: there are 3 separate 

sets of background influencing sound sources – local ambient, the turbines, and distant 

sources. It is not possible to separate out the contribution of each source once it is recorded 

as a single-value background measure (LA90) at a specific location, such as a residence.   

  

18. The same problem occurs when a single-value level, such as 40 dB(A) measured as the time-

average or LAeq sound level is given as the compliance level.  It is not possible to separate out 

the contribution of each source once it is recorded as a single-value at a specific location, such 

as a residence. 

 

 
Figure 1: "Bucket of mixed sound" as LAeq or LA90 level. 

 

19. By way of example, pour a glass of milk (noise specifically from wind farm activity) into a glass 

of water (the ambient ‘residential activity’ sound around a residence). Add some extra 

coloured water for more distant sound (wind in trees, distant traffic, insects and so on) that 

affects the background. Now remove the milk (the sound of the wind farm).  It is not possible 

to do so.  
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20. The three components (wind turbine noise, ambient sound around the residence, distant 

sound) are completely intermingled. The example holds true for whatever combination of 

‘single-value’ acoustical descriptors are used to describe wind farm mixed with ambient sound 

levels.  A sound level meter cannot split apart the different sounds. 

 

21. Simple instrumentation currently used for wind farm noise compliance is not able to 

discriminate between different sound characteristics and determine whether they are wind 

turbine noise or other noises. Nor can a sound level meter determine if a change in sound 

level is due to a change in wind speed.  

 

22. Conversely, it is very easy for an observer to hear and identify different sounds in the 

environment, even when the sounds are quiet. 

 

23. Consequently, assessment and compliance monitoring – using A-weighted sound levels alone 

– is not reliable. There can be no certainty that the level measured is/was due to the wind 

farm.  Loud levels of sound (called ‘atypical’ levels of sound) may be measurable but may not 

be caused by wind turbines at the measurement location. This makes it difficult to identify 

with certainty potential causes of unacceptable/unexpected data, results, or effects.  

 

24. The situation is even more difficult if the noise compliance conditions require the 

identification of ‘special audible characteristics’.   Application of this condition requires real-

time observations or highly sophisticated recording and monitoring techniques. A practical 

alternative is to identify sounds that are specific to the wind farm and those that are 

characteristic of the ‘non-turbine’ ambient environment and correlate these sounds. A range 

of different measures must be used.  Still difficult to do properly, but not impossible.   

 

25. Therefore the whole basis of wind farm compliance under AS 4959 or any similar guide that 

applies impact assessment criteria due to wind speed at hub height of a turbine and at ground 

level at a home (for example) 2000 metres distant from the turbine is scientifically unsound 

and uncertain in application.  

 

The above discussion is the basis for my opinion throughout my submission(s) that planning approval 

conditions must be monitored on a continuous 24/7 basis by competent, impartial professionals 

trained in noise measurement and analysis and must include identification of audible characteristics 

that will affect compliance with the planning approval. 

 

To the best of my knowledge, no wind farm in Victoria or South Australia employs continuous 

monitoring to ensure compliance with planning approval conditions. 
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5. Submissions re The application and integrity of national wind farm guidelines 

 

The national wind farm guidelines are in draft form, and have been so since 2010.  

 

The Public Consultation Draft Guideline issued in 2009 is a comprehensive document and it 

covers all the issues in a generally impartial manner. 

 

The 2010 draft was prepared in part by Hydro Tasmania Consulting and the noise 

component by Marshall Day Acoustics.  The noise component in the draft refers to AS4959-

2010. In my view this standard is fatally flawed by requiring noise assessment methods that 

have no scientific basis: 

AS 4959 states at clause 4.1: 

At each nominal wind speed, the noise limit should be the higher of- 

(a) minimum noise level limit; or 

(b) background noise levels plus the specified amount. 

 

Marshall Day state at page 37 of the 2010 draft: 

Low frequency noise and infrasound levels generated by wind farms are normally at 
levels that are well below the high levels required to cause any health effects. An 
assessment of low frequency noise or infrasound is therefore not required as part of the 
pre-construction phase or the post-construction monitoring phase. 
 

The assertion above is not proven and is contradicted by impartial professional reports such 

as those by Drs Hansen (Waterloo wind farm studies), Mr Cooper (Pacific Hydro-Cape 

Bridgewater) and Dr Schomer et al. whose studies support the work done by Mr Cooper. 

 

 

Submission: 

That the Environment Protection and Heritage Council (EPHC) be required to- 
 

 Call for public submissions to review the draft; and 

 Ensure that the review process is not undertaken by a wind farm operator or 

consultants who are or who have been employed by wind farm operators. 
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ANNEX A: GLENELG PLANNING SCHEME 2004 NOISE CONDITIONS 
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ANNEX B: R. Thorne Qualifications and Resume 

 

Academic background: 

 PhD in Health Science (‘Assessing intrusive noise and low amplitude sound’, Massey 

University, 2007) 

 New Zealand Diploma in Science (Noise Management, 1985) 

 Diploma in Acoustics and Noise Control (UK Institute of Acoustics 1985; specialist subjects 

Architectural Acoustics, Law & Administration) 

 Royal Society for the Promotion of Health Diploma in Health Engineering (1981) 

 Royal Society of Health Diploma in Air Pollution Control (1978) 

 

Professional Affiliations: 

 Fellow, Royal Society of Public Health, UK 

 Member, Australian Acoustical Society 

 Member, Institute of Acoustics, UK 

 

Experience Summary: 

In 1973 I established Awhitu Services Ltd, an environmental consultancy, in New Zealand. My work 

experience since then has been involved in both the private and public sectors, in the broad fields of 

environmental and public health.  My work in public service has included a position as a Senior 

Environmental Health Officer (1985-1989) and as Director of Planning and Regulatory Services 

(1989-1992) for local governments in New Zealand. I was a Principal Environmental Officer for the 

Department of Environment and Heritage (currently the DEHP) in Queensland charged with the 

responsibility to develop and promote the Environmental Protection (Noise) Policy 1997. For two 

years (1998-1999) I was an advisor with the NZ National Environmental Noise Service as part of its 

health promotion duties to assist Health and Hospital Services of the New Zealand Ministry of Health 

to improve, protect and promote public health. In 1999 I established Noise Measurement Services in 

Brisbane Australia. 

 

The work undertaken by Noise Measurement Services Pty Ltd involves specialised acoustical and 

psychoacoustical investigations for public authority, commercial and industrial clients and 

individuals. My general acoustical work includes environmental noise surveys, social surveys and 

analysis, health impact assessment and noise impact prediction modelling. In 1992-93, I undertook 

extensive acoustical and attitudinal studies for 5 local governments in the South Island, New 

Zealand. The research was based on the USEPA methodologies and approximately 1200 interviews 

and 290 acoustical surveys were conducted. A summary of the surveys was presented at the 1993 

New Zealand Acoustical Society Conference. Since this major study I have maintained my 

involvement in acoustical and attitudinal studies.  In 2011 I was invited to be a Guest Speaker at the 

National health and Medical Research Council Forum “Wind Farms and Human Health’.  

 

As part of my doctoral research into assessing intrusive noise and low amplitude sound I spent some 

two years’ studying the effects of wind farms on people in the Manawatu, New Zealand. The study 

included people in greenfields’ locales (no turbines installed) and in locales where turbines were 
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operational. The basic research was to develop a method of assessment for intrusive noise and 

instrumentation for low amplitude sound. The research work included attitudinal and acoustical 

studies with people affected by wind farms and people not affected. 

 

Noise Measurement Services Brisbane 1999-2014 

 Current role (2015) as Registrar, Board of Studies, Acoustar Work Health and Safety Training 

Centre. 

 Presenting evidence as an expert witness in noise assessment 

 Assessment of noise from light industry onto noise sensitive places 

 Assessment of quarry noise on residential neighbours 

 Mine site, blasting and drilling assessments 

 Environmental noise impact assessment and prediction modelling for residential estates and 

residential developments 

 Traffic noise impact assessments for residential developments 

 Airport noise assessments in New Zealand, Australia and Thailand 

 Remote telemetry systems for noise monitoring 

 Industrial noise impact assessments and associated noise management plans 

 Industrial surveys for occupational noise assessment 

 The effects of noise from patrons and music on residential neighbours 

 Vehicle noise compliance (ADR) 

 Research investigations into the effects of various noise sources on sensitive and non-

sensitive communities 

 Preparation and presentation of training courses in community and individual noise impact 

analysis 

 Intrusive noise: its definition, measurement and assessment 

 Wind farm noise assessment 

 Development of personalized sound reinforcement and sound quality instrumentation and 

protocols 

 

New Zealand 1997-1998 

 Advisory position with the NZ National Environmental Noise Service as part of its health 

promotion duties to assist Health and Hospital Services to improve, protect and promote 

public health. 

 Professional acoustical advisory work on behalf of the Ministry of Health, New Zealand, to 

public health services through the services of the National Environmental Noise Service 

 Development of acoustical standards (New Zealand Standards Association Acoustical 

Committee; 6801, 6802) 

 Preparation and presentation of submissions to Hearing Committees concerning noise issues 

contained in District Plans 

 Development of Practice Notes for noise impact assessment; noise modelling; land use 

planning; noise management plans; dispute resolution. 
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Queensland State Government 1993-1997 

 Employed as a Principal Environmental Officer in the Policy Division of the Department of 

Environment and Heritage 

 Primary task: standardising workable noise control criteria within Queensland (state and 

local government agencies) and in co-operation with other States. 

 Responsible for Ministerial responses in accord with the work being undertaken within the 

Policy Division Responsible for the development of the Environmental Protection (Noise) 

Policy 1997 for the Queensland State Government 

 Responsible for evaluation of national and international researches and trends on 

environmental matters and application of new ideas and technology to environmental 

policies and management guidelines 

 The role involved the development of workable dispute resolution processes for 

environmental issues (air / noise / water / waste disposal / complaint procedures) 

 Preparation of the Regulatory Impact Statement with respect to the Policy. 

 

Local Government Experience 

My previous work experience included approximately 18 years in total as an environmental health 

officer for various Councils in New Zealand. In these varied roles I had daily interaction with the 

public and daily experience with nuisance complaints under the Health Act, Noise Control Act, 

planning legislation and Bylaws. For approximately 3 years I worked for a NZ local authority in the 

position of Director of Planning and Regulatory Services. This period involved the change process 

when NZ local governments were amalgamated in 1989 with new processes and systems needing to 

be developed for the planning processes. 

 

Wind Farm Investigations 

In the past 10 years I have prepared noise and perception assessments of 24 wind farms; 2 in 

Canada, 7 in New Zealand, 10 in Victoria (Australia), 1 in New South Wales and 4 in Queensland. My 

experience with wind farms includes acoustical and human assessments before the New Zealand 

Environment Court and the Victorian Civil and Administrative Tribunal.  As part of my research work I 

have personally investigated complaints of noise from the Makara, Te Apiti, Tararua, and Te Rere 

Hau (New Zealand), Waubra and Cape Bridgewater (Victoria), Waterloo (South Australia) and Windy 

Hill (Queensland) wind farms. I have prepared impact assessments for residents potentially affected 

by the Berrybank, Cape Bridgewater, Chepstowe, Cherry Tree, Moorabool, Mortlake, Stockyard Hill, 

The Sisters, Waubra and Yaloak wind farms in Victoria.  I have authored peer-reviewed papers on 

wind farm noise related topics including the application of the precautionary principle in relation to 

a specific activity and the resulting liabilities and duty of care responsibilities arising for all parties 

involved. 
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