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Strathnairn Action Group 
Strathnairn           Our ref: CarrBan_090315_SC 
 
 
By email. 

9th March 2015 
 
 
Dear Sir/Madam, 
 
Re:  Planning ref: 14/04805/FUL - Erection and operation of up to 7 
wind turbines, together with associated hard standings, a substation 
and control building, a permanent meteorological mast an upgraded 
access and new and upgraded internal access tracks and other related 
infrastructure - Carr Ban Wind Farm.  
Land 475m north-west of Cloughmor Farr. 
 

1.1 I have been asked by a local resident to write to you with comments 

following my independent review of the noise impact assessment 

(NIA) submitted by the applicant, Airvolution Energy Limited (AEL).  

It is anticipated that this letter will form an addendum to Strathnairn 

Action Groups' (SAG) comments on the application. 

1.2 The proposal seeks to install seven wind turbines of up to 3MW each 

giving an approximate combined capacity of 21MW on land to the 

north-west of Cloughmor Farr.  The proposed turbines are to have a 

blade tip height of 126.5 metres above existing ground level.  The 

NIA submitted in support of the application references the ETSU-R-97 

Assessment and Rating of Noise from Wind Farms (ETSU) guidance 

as the methodology followed, however there are significant flaws and 

concerns with how the assessment has been carried out.   

1.3 Baseline noise survey. A 19 day baseline measurement period 

between 30th October and 17th November 2014 was carried out by 

the acoustic consultants on behalf of the developer at 5 locations as 
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previously agreed with the Environmental Health Officer (EHO) at 

Highland Council.  Wind turbine noise limits agreed between the EHO 

and applicant's consultant were 35dB LA90, 10minutes or 5dB above 

prevailing background (LA90) whichever is higher during daytime.  A 

limit of 38dB L90, 10minutes or background plus 5dB whichever is 

higher was proposed for night time noise immissions at dwellings. 

1.4 Observations of the acoustic environment by the consultant when 

setting up and collecting the equipment were that forestry noise 

(chainsaws), quarrying operations, road traffic and aircraft noise 

featured throughout the monitoring period. At one location (Blar 

Buidhe), the residents informed the consultant that Farr Wind Farm 

was audible on occasions. At another location, (Ardelve) building 

work at the dwelling was in progress and also the microphone cable 

was disconnected after 17 days. Wind speed at wind turbine hub 

height was derived using standardised wind speed at 10 metres 

height based on Sodar measurements at 60m and 80m 

1.5 Periods of rainfall and erroneous wind speed data were excluded 

from analysis. The consultant considered the impact of Farr Wind 

Farm and based on predicted noise levels, determined that they 

would not have affected measured background noise levels so has 

made no further corrections on this data set.  This is a clearly flawed 

approach and contrary to the evidence. 

1.6 The background noise levels versus wind speed show a rising trend 

as wind speed increases as is to be expected, but are very low in 

decibel level and also show little variation between day and night.  

There is concern is that turbine noise could dominate and be intrusive 

whilst meeting the ETSU/LA criteria due to the low background noise 

levels relative to turbine criteria.  The noise would emerge 

substantially above the background and in relative/context terms, 

would be loud. 
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1.7 Cumulative impact.  There are other wind turbines nearby and 

some distance away1. The NIA does not discuss the effect of other 

turbine operational noise other than that of Farr wind farm.  During 

discussion with the residents at one of the baseline noise monitoring 

locations, the consultant was informed that noise from Farr wind 

farm was audible despite it being quite some distance away.  The 

consultant predicted noise levels to be below 20dB and therefore 

unlikely to be measurable according to the assessment.  This 

approach is flawed as it has not examined whether the noise from 

Farr Wind Farm was audible and measureable under certain 

conditions for example. 

1.8 Predicted wind farm noise.  The NIA predicts turbine noise level 

using ISO 9613-2 using mixed ground absorption factor (G=0.5) 

known to under-estimate predictions, in some cases by a significant 

margin.  This is confirmed by research reported at Internoise 2014 

and through correct interpretation of historical research.  The 

approach adopted in the NIA is recognised as not as robust as using 

hard ground factors and understates actual levels.  Both should be 

used along with uncertainty in predictions.  The UK approach is not 

adopted in most countries indicating the need for caution with the 

methods. 

1.9 Studies of predicted noise levels when using the hard ground factor 

result in increased turbine noise level by up to 2dB, although 

measurements of the Swaffham II turbine in Norfolk found that 

predicted turbine noise levels that used G=0.5 underestimated the 

measured noise levels by an average 5.7dB.  Further support for the 

use of G=0.0 is found in the Cotton Farm wind farm, Gravely, 

Cambridgeshire.  Following complaints from residents, Hayes 

                                                      
1
 Farr Wind Farm- 40 turbines 7.5km 

Glen Kyllachy Wind Farm immediately to south of Farr Wind farm (proposed in process of going to appeal) 

Hillcroft- 3.5km to north east 2 small turbines proposed 
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McKenzie Partnership (HMP) undertook compliance testing.  The 

results showed that measured noise levels were between 3dB and 

5dB  higher than predictions using G=0.5.  In addition, excess noise 

and Amplitude Modulation (AM) from Cotton Farm wind farm has 

been verified by MAS using measurements from a permanent 

monitoring station at a nearby residents' garden.2  The Cotton Farm 

findings were reported at Internoise 2014. 

1.10 Turbine noise limits show a large difference when compared with 

background noise levels and in many cases are determined by the 

absolute limit of 35dB LA90 or 38dB LA90 daytime or night time 

respectively until wind speeds are above 7m/s 

Predictions were based on a candidate turbine operating in a specific 

mode to meet the noise targets although the final decision on turbine 

make and model will be determined at a later date although 

compliance with noise targets is part of the procurement process 

between the applicant and turbine manufacturer. A condition is 

normally attached to planning permissions requiring details of the 

turbine to be confirmed before development commences and the 

model should be subject to prior written approval based on its noise 

characteristics.   

1.11 Predictions of noise from a candidate turbine at Clughmoor- the 

closest property to the development were below the ETSU/ local 

authority limits by a significant margin (between 4dB and 12dB 

during the daytime and 5dB to 13dB at night). There are similar 

                                                      
2 Noise levels along with audio recordings are uploaded to a website where the noise trace 
measured in the resident's garden can be viewed whilst simultaneously listening to the audio 
data for verification.  Significant periods of AM have been measured from the turbines 
including regular impact with a peak to trough level in the region of 13dB.  The developer 
claimed at the application stage that AM was rare and highly unlikely to occur at Cotton Farm 
Wind Farm.  MAS argued that AM was a serious adverse impact likely to arise as now verified 
by the data collected.  These findings were reported at Internoise 2014: Initial findings of the 
UK Cotton Farm long term community noise monitoring project 
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margins between turbine noise and background noise at the other 

surrounding properties to the proposed development. 

1.12 When predicting turbine noise using the more robust G=0.0 ground 

factor, the margin between background noise and turbine noise 

would reduce by 2dB but in this case there would remain a 

reasonable margin between predicted and background levels.  What 

is of concern is that background noise levels are very low, 

particularity at night where there is a difference of around 12dB 

between background and the limits that the turbine could operate to 

under the criteria set. It can be reasonably expected that the wind 

turbines would be clearly audible and potentially intrusive whilst 

complying with the criteria set by the planning process. 

1.13 Amplitude modulation (AM) This is discussed in the noise report 

and whilst initially referencing the 2007 Salford University report, 

now regarded as flawed and out of date, does reference more recent 

and ongoing research into the causes of AM and the work in devising 

a planning condition and controls.  AM (often referred to as "Other 

Amplitude Modulation") is the rhythmic thumping sound, commonly 

associated with complaints about wind farms and not limited to low 

frequency noise as stated in the NIA. 

1.14 The report notes that it is not possible to predict if AM will occur at 

the planning stage but accepts controls are necessary and so 

recommends that the draft RenewableUK AM condition is attached to 

a grant of permission and that should adverse AM occur, it would be 

possible to mitigate by reducing the power generation of the wind 

farm.   

1.15 There is extensive evidence and reported research that this condition 

fails to prevent even the most extreme levels of AM, despite which it 

continues to be promoted.  Research by MAS has shown that the 
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condition proposed by RenewableUK does not offer adequate 

protection and allows AM to occur.  MAS developed a condition widely 

referred to as the Den Brook Condition and the use of this condition 

would afford much more protection to residents.  Spurious grounds 

were given for excluding the Den Brook condition in research by the 

wind industry and independent research has confirmed these are 

erroneous arguments.  Currently, the only known effective control is 

use of the Den Brook metric.  In its absence refusal is the only option 

as this is identified by the most extensive independent research by 

the Japanese as a “common problem” causing “serious annoyance”.  

1.16 It is of note that the Institute of Acoustics formed a working group on 

AM and there is also an independent group of which MAS are 

assisting and have provided data based on extensive field studies 

where wind farms were causing AM.  Currently, both groups have yet 

to report their findings and any proposed conditions to control the 

effects of AM.  In this situation it is essential that the necessity for 

controls on AM are taken seriously by the local authority and the 

wording of the Den Brook condition is adopted or, on the current 

available information, the development is refused. 
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2.0 General comments and discussion on the 
noise impact assessment (NIA). 

2.1 The noise chapter of the ES is confused, inaccurate and misleading 

over wind turbine noise in a significant number of respects and it is 

respectfully suggested it needs to be re-written to more accurately 

represent the science of acoustics.   

2.2 Whilst use of ETSU-R-97 to rate and assess wind farms is 

government policy, it is not a reason to misstate what impact will 

arise and what the science shows.  EU Environmental Assessment 

requirements go beyond the application of ETSU-R-97 not least as 

that procedure is incapable of assessing now recognised noise 

problems such as excess amplitude modulation and very low 

frequency noise problems (VLFN).   

2.3 There are many technical faults with the assessment of noise which 

are too numerous to address here.  One critical problem is the noise 

is assessed following the principles of ETSU-R-97 and the World 

Health Organisation (WHO) Guidelines on which that document relies 

for noise that is steady, continuous and anonymous.  Principles for 

such sources of noise do not apply and a detailed assessment of 

sound energy character is warranted, particularly from large 

turbines.  

2.4 Emphasis in the NIA is misleading.  For example in the summary 

table 9.18 at the end of paragraph 9.107, exceedance of background 

noise levels and audibility is accepted but in the body of the NIA it 

mainly references this as possibly being audible at times and implies 

it is the exception.  This arises despite clear evidence the existing 

wind farm (Farr Wind Farm) is at times clearly audible but about 
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15dB quieter according to the NIA predictions.  This is simply not 

credible.   

2.5 Critically only selective and in most cases out of date research is 

reported which supports arguments noise assessment or control is 

not required.  For example, in the case of Infrasound and VLFN only 

the view of a small group of acousticians in an article in 2009 who 

profit from wind farm development was reported.  Former research 

contradicting that article has been ignored and so has a number of 

papers and research in the five years subsequent, recording VLFN 

and infrasound and showing clear mechanisms of impact from 

measured wind farm sound energy of this character.  Whilst 

conclusions on the risks of problems such as infrasound and VLFN are 

difficult to determine, it is wrong to select only certain research or 

simply an out of date article to present an argument that it does not 

require further assessment.   

2.6 Erroneous analysis is presented in the NIA in many respects.  For 

example amplitude modulation is incorrectly described in several 

respects.  One example of this is describing it as a low frequency 

noise issue.  It can occasionally be such an issue but there is 

extensive evidence demonstrating the main sound energy content is 

in the frequency range of 315-630Hz.  This suggests either incorrect 

understanding or misleading reporting.  This AM also differs to that 

described in ETSU-R-97 as mainly between 800-1000Hz and also as 

described in the NIA.  The most comprehensive study, other than by 

MAS Environmental Ltd., who are continuously monitoring incidence 

of excess AM at one site, Cotton Farm, is by the Japanese.  They 

undertook a comprehensive study at 34 wind farms and reported on 

these in 2013.  They accurately described AM as a common problem 

and causing serious annoyance.   
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2.7 In the event the public authorities give this part of the NIA weight, 

development is approved and subsequently harm arises that was 

incorrectly reported or assessed, responsibility and a right of action 

for that harm to residents may arise under the Human Rights Act.   

Some additional errors in the reporting include: 

2.8 The NIA wrongly states at paragraph 9.8 that the sound energy 

becomes less prominent over distance.  There is clear evidence hot 

spots arise with sound energy increase in some locations.   

2.9 The NIA wrongly states at paragraph 9.13 that Institute of Acoustics 

(IoA) members should use ETSU-R-97.  The Institute cannot bind its 

members to apply a particular procedure.  EU EIA requires an 

assessment of impact and not just adoption of a Government 

procedure.  Whilst this is commonly done, it is not a membership 

requirement. 

2.10 At paragraph 9.16 of the NIA it is suggested that fixed limits only 

apply when background noise levels are very low, suggesting those 

fixed limits in turn are low.  This is incorrect.  Levels in ETSU-R-97 

exceed the onset of critical health effects for benign noise.  Lower 

limits apply for noise with character.  Background noise levels fall 

well below even the noise range of the instruments used for the 

assessment and are commonly well below the fixed limits. 

2.11 At paragraph 9.17 it is wrongly stated that background noise levels 

lead to masking at higher wind speeds.  This would be correct for 

actual 10m measured wind speeds but not 10 standardised wind 

speeds as applied in this case.  The latter do not relate to near 

ground winds and any masking that near ground winds may 

generate.  Despite the change to standardised wind speeds this 

erroneous comment persists.   



 
 

 CarrBan_090315_SC 

2.12 At paragraph 9.40 the NIA confirms measurements of background 

noise were undertaken in the wrong place due to the wishes of 

residents.  Residents are rarely experts in environmental noise 

measurement and either alternative locations should have been 

chosen, adjustments made for increased noise or the residents 

persuaded on the reasoning.  This undermines the assessment and 

the creation of limits on which other properties will rely.  There has 

been no attempt to adjust levels to reflect the fact the exposed 

location will have led to increased background noise levels.  It is 

critical residents are advised the reasons why locations close to 

dwellings are adopted and that the outcome of using a location the 

residents wish to be used may mean increased noise impact.    

2.13 Atypical noise sources such as forestry were reported and clearly 

therefore recorded but there is no evidence of their appropriate 

exclusion.  They cannot be excluded correctly as insufficient 

information is recorded to enable their identification either in terms 

of the time they occurred or the audible character of the noise.  No 

appropriate adjustments are reported.  The data is not therefore 

reliable.   

2.14 It is scientifically incorrect to say that use of standardised wind 

speeds deals with the uncertainty of wind shear.  The use of 

standardised wind speeds simply references background noise levels 

recorded to hub height wind speeds rather than the wind speeds 

measured at 10m height.  It is the latter wind speeds which actually 

relate to wind induced changes in background noise level due to 

trees rustling etc.  As this is no longer referenced, the uncertainty of 

the effect of wind shear that changes the relationship between actual 

10m and hub height wind speeds means the effect of wind shear is 

now uncertain.  This is compounded by the fact any results will 

depend on the wind shear arising during the short survey period and 
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not the range typically experienced.  This is misleading and incorrect.  

Standardised wind speeds assume average wind shear effects 

regardless of what actually happens. 

2.15 Cumulative wind farm noise is misrepresented.  Residents advised 

they could hear wind turbine noise from the nearby wind farm.  The 

NIA assumes it is below the noise floor (lower recording ability) of 

the sound level meters used and no more than their predicted levels 

of 17-20dB.  However, this would suggest the wind turbine noise is 

masked and so inaudible when clearly at times it is not masked and 

dominant.  This indicates levels are much higher than predicted and 

the predictions are unreliable.  Despite this evidence the NIA 

assumes there is no contribution to background noise measurements 

and wind farm noise is not more than they predict.  Both 

assumptions are erroneous and what is required is a detailed 

assessment and measurement of the existing wind farm noise.  

Research by MAS Environmental3 and others confirms higher noise 

than the IoA prediction method.  This indicates the background noise 

survey is corrupted and the cumulative assessment is likely to 

understate impact.   

2.16 Properties on the B861 were not assessed.  The NIA accepts results 

from other locations would give different outcomes depending which 

were chosen.  In simple terms representative measurements have 

not been obtained and a repeat survey for this area is clearly 

required.  To make assumptions and try to manipulate data from two 

other locations is inappropriate.  A new survey is therefore required. 

2.17 At paragraph 9.62 assessments of turbine noise are made using 

restrained noise modes.  This indicates a lack of headroom and future 

enforcement difficulties when determining the operating mode 

becomes impossible.  This arises as modes are based on the highest 



 
 

 CarrBan_090315_SC 

noise level at the highest wind speed and not the rise in noise level 

over the range of wind speeds.  Exceedance is normally at lower wind 

speeds and unrelated to the output at higher winds.    

2.18 At paragraph 9.78 the NIA misleads over the audibility of the wind 

farm noise.  The evidence of the background noise, if taken at face 

value, indicates the wind farm noise will, in relative terms be loud 

and dominant.  Suggestions otherwise also ignore the clear evidence 

that existing wind farm noise which the NIA suggests should be 

effectively inaudible are clearly at levels well above this.  This 

indicates a fundamental failure of the science applied. 

2.19 In the case of infrasound reported at NIA paragraphs 9.83-9.85 

reliance is placed on a 10 year old report on which it is now known 

inappropriate parameters were used.  All subsequent and historic 

research to the contrary is ignored.  There is now substantial 

evidence of infrasound and very low frequency impacts but this has 

all been omitted.   

2.20 In the case of AM, selective reporting only of the industries research 

is provided and the wealth of research contradicting the industry line 

is ignored.  In the case of tobacco effects it would not be considered 

remotely reasonable to only promote industry research and ignore 

other evidence but in this case only out of date or industry research 

is presented.   

                                                                                                                                                                                
3
 Reported at Internoise 2014 



 
 

 CarrBan_090315_SC 

3.0 Conclusions 

3.1 A review of the information submitted by the applicant on noise 

impact and discussed in sections 1 & 2 of this report has given rise to 

serious concerns over the assessment undertaken and application of 

guidance to determining noise impact at nearby dwellings.   

3.2 The applicant’s predictions of noise impact use a ground absorption 

factor known to under-predict noise emission, based on field studies, 

do not fully consider cumulative impact and rely on a limited baseline 

measurement period using unsuitable measurement locations an 

corrupted by extraneous noise from forestry and quarrying 

operations and another wind farm. 

3.3 Amplitude Modulation (AM) was discussed in the NIA however relied 

on out-dated research into its effects and controls in the form of 

planning conditions.  The potential for impact from AM cannot be 

ignored under the strength of research since the publication of ETSU-

R-97 and acknowledgement by RenewableUK that controls are 

necessary.  Post publication by RenewableUK their lead authors have 

openly acknowledged the need for AM conditions.  This is further 

supported by the acceptance of the Den Brook condition for the Den 

Brook Wind Farm and the on-going work of the Institute of Acoustics 

working group on AM and an independent team of experts to develop 

an assessment methodology. 

3.4 Unless an effective condition to control AM is included, in the event 

planning permission is granted, there is a serious risk that adverse 

impact upon amenity will result that cannot be controlled by the 

ETSU-R-97 controls or derived condition and most likely impossible to 

control using Statutory Nuisance under the Environmental Protection 

Act 1990.  The chairman of the main IoA working group, Richard 
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Perkins has publicly acknowledged that Statutory Nuisance has failed 

as a protection mechanism.  

3.5 The relative loudness of the wind farm compared to background 

noise level despite meeting the ETSU-R-97 noise limits means that 

noise complaints and significant harm to residential amenity is likely.  

Coupled with the absence of an effective AM control results in strong 

grounds to recommend refusal of the application. 

3.6 If you have any further queries in relation to the analysis then please 

do not hesitate to contact me on 01223 441671 or by email at 

simon@masenv.co.uk 

 
 
Yours sincerely, 
 
 
Simon Clothier  MSc, Dip (IoA), MIOA GradCIEH 

Environmental Health Consultant, MAS Environmental 

 

 


