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10. Noise 
Introduction 

10.1 This report contains an assessment of the acoustic impact of the proposed Aberarder Wind 
Farm.  T he report assesses wind farm operational noise and c onstruction noise upon the 
most acoustically sensitive residential properties. 

Statement of Authority 

10.2 This assessment has been undertaken by RES, with at least one in-house Member of the 
Institute of Acoustics involved in its production.  R ES has unde rtaken acoustic impact 
assessments in every single one of its UK wind farm development applications since 2000.  
RES have also carried out noise assessments and reported to several local planning 
authorities on wind energy projects including taking measurements on newly constructed 
wind farms to ensure compliance with planning conditions. 

10.3 Additionally, RES have been project co-ordinators for several Joule1 projects, leading 
European research into wind turbine noise, were involved in producing the guideline ‘The 
Assessment and R ating of Noise from Wind Farms’2 for the DTI in 1996, acted as pe er 
reviewer for the ‘Good Practice Guide to the Application of ETSU-R-97 for the Assessment 
and Rating of Wind Turbine Noise’3, and contributed to the RenewableUK work on Amplitude 
Modulation4.  Publications include: 

• ‘An Investigation of Blade Swish from Wind Turbines’, P Dunbabin, Proceedings of the 
1996 International Congress on Noise Control Engineering (Internoise ‘96), 30 July – 2 
August 1996, Book 1, pp 463 – 469; 

• ‘An Automated System for Wind Turbine Tonal Assessment’, R Ruffle, Proceedings of 
the 1996 International Congress on Noise Control Engineering (Internoise ‘96), 30 July – 2 
August 1996, Book 6, pp 2997 – 3002; 

• ‘Wind Turbine Measurements for Noise Source Identification’, ETSU 
W/13/003914/00.REP, 1999, Dr P Dunbabin, RES et al; 

• ‘A Critical Appraisal of Wind Farm Noise Propagation’, ETSU W/13/00385/REP, 2000 Dr 
J Bass, RES; 

• ‘Aerodynamic Noise Reduction for Variable Speed Turbines’, ETSU/W/45/00504/REP, 
2000, Dr P Dunbabin, RES; 

1 DGXII European Commission funded projects in the field of Research and Technological Development in non-nuclear 
energy 
2 ‘The Assessment and Rating of Noise from Wind Farms’, The Working Group on Noise from Wind Turbines, ETSU Report 
for the DTI, ETSU-R-97 
3 ‘A Good Practice Guide to the Application of ETSU-R-97 for the Assessment and Rating of Wind Turbine Noise’, Institute of 
Acoustics, May 2013 
4 ‘Wind Turbine Amplitude Modulation: Research to Improve Understanding as to its Cause and Effects’, RenewableUK, 
2013 

• ‘Fundamental research in amplitude modulation - a project by RenewableUK’, Fourth 
International Meeting on Wind Turbine Noise, Rome, April 2011; 

• ‘Investigation of the ‘Den Brook’ Amplitude Modulation methodology for wind turbine 
noise’, J Bass, Acoustics Bulletin Vol 36 No 6 November/December 2011; and 

• ‘How does noise influence the design of a Wind Farm?’, M Cassidy, Fifth International 
Conference on Wind Turbine Noise, Denver, 2013. 

10.4 Additional information, including suggested planning conditions are provided in the 
Appendices. 

Wind Turbine Noise 

10.5 Noise levels from turbines are generally low and, under most operating conditions, it is 
likely that turbine noise would be completely masked by wind generated background noise 
such as the sound of wind blowing through trees and around buildings. 

10.6 As described by Scottish Government Planning Advice for Onshore Wind Turbines5: 
“Technically, there are two quite distinct types of noise sources within a wind turbine - the 
mechanical noise produced by the gearbox, generator and other parts of the drive train; and 
the aerodynamic noise produced by the passage of the blades through the air. There has 
been significant reduction in the mechanical noise generated by wind turbines through 
improved turbine design”. 

Construction Noise 

10.7 The sources of construction noise, which are temporary, will vary both in location and 
duration as the different elements of the wind farm are constructed and will arise primarily 
through the operation of large items of plant. 

10.8 Noise will also arise due to the temporary increase in construction traffic near the site.  This 
level also depends on the different elements of the wind farm being constructed. 

Scope of Assessment 

10.9 Noise can have an effect on the environment and on the quality of life enjoyed by 
individuals and communities.  The effect of noise, both in the construction and operational 
phase, is therefore a material consideration in the determination of planning applications.   

Operational Noise 

10.10 The main focus of the acoustic impact assessment of operational noise from the wind farm 
presented here is based on the two most relevant types of noise emission for modern wind 
turbines: broadband and tonal noise, both of which are types of ‘audible noise’.  Implicitly 
incorporated within this assessment is the normal character of the noise associated with 

5 Onshore wind turbines’, The Scottish Government, 2013, www.scotland.gov.uk 
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wind turbines (commonly referred to as ‘swish’) and c onsideration of a r ange of noise 
frequencies, including low frequencies.  

10.11 Low frequency content of the noise from wind farms shall be considered through the use of 
octave band spe cific noise emission and propagation modelling, however it is considered 
that specific and targeted assessment on low frequency content of noise emissions from the 
proposed wind farm is unjustified.  Details for scoping out low frequency noise from the 
acoustic assessment, as well as infrasound, sleep disturbance, vibration, amplitude 
modulation and wind turbine syndrome can be found in the Technical Appendix 10.1. 

Construction Noise 

10.12 The acoustic impact assessment of construction noise from the wind farm presented here is 
based on RES’s experience of constructing wind farms and calculated for the operation of 
the primary large items of construction equipment.  Additionally, consideration is given to 
the increased noise levels due to increased traffic flows during the construction phase to 
and from the site.  

10.13 Whilst noise will also arise during decommissioning of the wind farm (through turbine 
deconstruction and breaking of the exposed part of the concrete bases) this is not discussed 
separately as noise levels resulting from it are expected to be lower than those from the 
construction activity. 

Legislative Framework & Guidance 

Operational Noise 

10.14 Within Scotland, noise is defined within the planning context by ‘Planning Advice Note 
1/2011: Planning and Noise’6.  This Planning Advice Note provides advice on the role of the 
planning system in helping to prevent and limit the adverse effects of noise.  It supersedes 
Circular 10/1999 Planning and Noise and PAN 56 Planning and Noise.  The Planning Advice 
Note 1/2011 states that: 

“Good acoustical design and siting of turbines is essential to minimise the potential to 
generate noise.”  

10.15 Planning Advice Note 1/2011 refers to the use of the Department of Trade and Industry’s 
‘The Assessment and Rating of Noise from Wind Farms’ (ETSU-R-97), noting that further 
guidance is provided in the web based planning advice on renewable technologies for 
onshore wind turbines5.  I n relation to noise from wind farms the web-based renewables 
advice states:  

“The Report, ‘The Assessment and Rating of Noise from Wind Farms’ describes a framework 
for the measurement of wind farm noise, which should be followed by applicants and 
consultees, and used by planning authorities to assess and rate noise from wind energy 
developments, until such time as an update is available.”   

6 ‘Planning Advice Note 1/2011: Planning and Noise’, Scottish Government policy, March 2011 

10.16 It is therefore considered that the use of ETSU-R-97, as criteria for assessment of wind farm 
noise, fulfils the requirements of Planning Advice Note 1/2011. 

10.17 The methodology described in ETSU-R-97 was developed by a working group comprised of a 
cross section of interested persons including, amongst others, environmental health officers, 
wind farm operators and independent acoustic experts. 

10.18 The guidance makes it clear from the outset that any noise restrictions placed on a wind 
farm must balance the environmental impact of the wind farm against the national and 
global benefits that arise through the development of renewable energy resources.  T he 
principle of balancing development needs against protection of amenity may be considered 
common to any type of noise control guidance. 

10.19 The basic aim of ETSU-R-97, in arriving at the recommendations contained within the 
report, is the intention to provide:  

“Indicative noise levels thought to offer a reasonable degree of protection to wind farm 
neighbours, without placing unreasonable restrictions on wind farm development or adding 
unduly to the costs and administrative burdens on wind farm developers or local 
authorities.”  

10.20 ETSU-R-97 provides a r obust basis for assessing the noise impact of a wind farm and h as 
been applied at the vast majority of wind farms currently operating in the UK and i s 
proposed as adequate for use in this assessment.  Based on the advice of planning policy, as 
outlined above, a wind farm which can operate within the noise limits which have been 
derived according to ETSU-R-97 is considered to be acceptable.  This approach is consistent 
with relevant planning policy and has been agreed with The Highland Council Environmental 
Health Officer. 

10.21 An article published in the Institute of Acoustics Bulletin (IoA Bulletin) Vol. 34 No. 2, 
March/April 20097, recommends a methodology for addressing issues not made explicit by, 
or outside the scope of, ETSU-R-97, such as in relation to wind shear or noise propagation 
modelling.  W hilst this article does not represent formal legislation or guidance it was 
authored by a group of independent acousticians experienced in wind farm noise issues who 
have undertaken work on behalf of wind farm developers, local planning authorities and 
third parties and as such is a good indicator of best practice techniques.  The assessment 
presented herein adopts the recommendations made within this article. 

10.22 A Good Practice Guide (IoA GPG) to the application of ETSU-R-97 for the assessment and 
rating of wind turbine noise5, issued by the Institute of Acoustics in May 2013 and endorsed 
by the Department of Energy and C limate Change (DECC), Northern Ireland Executive, 
Scottish Executive and the Welsh Assembly Government, provides guidance on all aspects of 
the use of ETSU-R-97 and reaffirms the recommendations of the Acoustics Bulletin article 
with regard to propagation modelling and w ind shear.  T he assessment presented herein 
adopts the recommendations of the Good Practice Guide.  

7 ‘Prediction and Assessment of Wind Turbine Noise’, Bowdler et al, Acoustics Bulletin Vol 34 No 2 March/April 2009 
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Construction Noise  

10.23 In the web based Scottish Government technical advice on construction noise assessment in 
‘Appendix 1: Legislative Background, Technical Standards and Codes of Practice’8 it is 
stated that:  

“However, under Environmental Impact Assessments and for planning purposes i.e. not in 
regard to the Control of Pollution Act 1974, the 2009 version of BS 5228 is applicable.”  

10.24 Given that BS 5228-1:2009 ‘Code of practice for noise and vibration control on construction 
and open sites - Part 1: Noise’9 is identified as being suitable for the purpose of giving 
guidance on appropriate methods for minimising noise from construction activities, it is 
adopted herein. 

10.25 The legislation Control of Pollution Act 1974 provides information on the need for ensuring 
that the best practicable means are employed to minimise noise10.  

 Consultation 

10.26 Details of the consultation undertaken are outlined in Table 10.1. 

Table 10.1 - Acoustic Assessment Consultation 

Consultee Date of Consultation Nature and Purpose of Consultation 
The Highland Council 13/02/2014 Report “Aberarder Scoping Report” (RES ref. 02835-

000494) sent to Highland Council in order to 
requesting scoping opinion 

The Highland Council 28/03/2014 Scoping opinion received and outlined the 
requirement to assess noise with the 
acknowledgement that the nearest properties are 
some distance from the proposed wind farm.  Also 
there was a request to consider the cumulative impact 
with the adjacent (RES ref. 02835-001146). 

The Highland Council 09/08/2013 Report “Planned Acoustic Assessment of the Proposed 
Aberarder Wind Farm” (RES ref. 02835 000500 01) 
sent to Area Environmental Health Manager, Highland 
Council detailing proposed assessment methodology 
and suggesting that background noise measurements 
would not be required due to the large separation 
distances between the turbines and nearby properties. 

The Highland Council 13/08/2013 Response from Highland Council Environmental Health 
Officer (EHO) confirming that an assessment according 
to the recommendations of ETSU-R-97 and the IoA 

8 ‘Appendix 1: Legislative Background, Technical Standards and Codes of Practice’, Scottish Government, 2011, 
www.scotland.gov.uk 
9 ‘Code of Practice for Noise and vibration control on construction and open sites - Part 1: Noise’, British Standards 
Institution, BS 5228-1:2009 
10 ‘Control of Pollution Act’, Control of Pollution Act, published by Her Majesty’s Stationary Office, 1974 

Consultee Date of Consultation Nature and Purpose of Consultation 
Good Practice Guide is appropriate. The EHO also 
confirmed that if it can be demonstrated that 
predicted noise levels fall below 35dB(A) at all nearby 
properties then background noise measurements 
would not normally be required. (RES ref. 02835-
000650). 

The Highland Council 13/08/2013 Replied to queries from the EHO that there were no 
planning conditions relating to noise attached to the 
Dunmaglass Wind Farm. Approximate separation 
distances were also provided and clarity sought on 
whether a background noise survey would be required 
(RES ref. 02835-000651) 

The Highland Council 14/08/2013 Response from the EHO agreeing that a background 
noise survey was not necessary. (RES ref. 02835-
000652) 

Public 13/05/2014 Public Exhibition held at Stratherrick Hall. 

Public 14/05/2014 Public Exhibition held at Farr Community Hall 

Public 15/05/2014 Public Exhibition held at Strathdearn Hall, Tomatin. 

Assessment Methodology 

Operational Noise 

10.27 To ensure adequate assessment of the potential impacts of the operational noise from the 
proposed wind farm the following steps have been taken, in accordance with relevant 
guidance detailed above: 

• the noise levels incident at the nearest residential properties due to the combined 
operation of all the wind turbines, for the proposed wind farm, using a so und 
propagation model, are estimated giving due regard to: the locations of the wind 
turbines; the locations of the nearest, or most noise sensitive residential properties; the 
intervening terrain; and the likely noise emission characteristics of the wind turbines; 

• with due regard to relevant guidance or regulations the acoustic assessment criteria is 
derived; and 

• the evaluation of the acoustic impact is undertaken by comparing the predicted noise 
levels with the assessment criteria. 

Modelling Noise Propagation 

10.28 Whilst there are several sound propagation models available, the ISO 9613 Part 2 model has 
been used11, this being identified as m ost appropriate for use in such rural sites12.  T he 

11 ‘Acoustics - Attenuation of Sound During Propagation Outdoors, Part 2: General Method of Calculation’, International 
Organisation for Standardisation, ISO 9613-2:1996 
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specific interpretation of the ISO 9613 Part 2 propagation methodology recommended in the 
aforementioned IoA Bulletin and the subsequent IoA GPG has been employed. 

10.29 To make noise predictions it is assumed that:  

• the turbines are identical; 
• the turbines radiate noise at the power specified in this report; 
• each turbine can be modelled as a point source at hub-height; and 
• each residential property is assigned a reference height to simulate the presence of an 

observer. 

10.30 The sound propagation model takes account of attenuation due to geometric spreading and 
atmospheric absorption.  T he assumed temperature and r elative humidity are 10 ˚C and 
70 % respectively, as recommended in the IoA Bulletin and IoA GPG.  Ground effects are also 
taken into account by the propagation model with a g round factor of 0.5 and a receiver 
height of 4 m used as recommended in the IoA Bulletin and IoA GPG. 

10.31 The barrier attenuations predicted by ISO 9613 Part 2 have been shown to be significantly 
greater than those measured in practice under downwind conditions39.  Therefore, barrier 
attenuation according to the ISO 9613 Part 2 method has been discounted.  In lieu of this, 
where there is no direct line of sight between the residential property in question and any 
part of the wind turbine, 2 dB attenuation has been assumed as recommended in the IoA 
Bulletin and the IoA GPG. 

10.32 Additionally, verification studies have also shown that ISO 9613 Part 2 tends to slightly 
underestimate noise levels at nearby dwellings in certain exceptional cases, notably in a 
valley type environment where the ground drops off between source and receiver.  In these 
instances an addition of 3 dB(A) has been applied to the resulting overall A weighting noise 
level as recommended by the IoA GPG. 

10.33 To generate the ground cross sections between each turbine and each dwelling necessary 
for reliable propagation modelling, ground contours at 5 m intervals for the area of interest 
have been generated from 50 m grid resolution digital terrain data. 

10.34 The predicted noise levels are calculated as L Aeq noise levels and c hanged to the LA90 
descriptor (to allow comparisons to be made) by subtraction of 2 dB, as spe cified by 
ETSU-R-97. 

10.35 It has been shown by measurement based verification studies that the ISO 9613 Part 2 model 
tends to slightly overestimate noise levels at nearby dwellings39.  Examples of additional 
conservatism modelled are:  

• downwind propagation is modelled in all directions.  In reality, noise propagation biases 
towards downwind locations, therefore predicted values are overestimated for upwind 
and crosswind of the proposed wind turbines; 

12 ‘A Critical Appraisal of Wind Farm Noise Propagation’, ETSU Report W/13/00385/REP, 2000 

• although, in reality, the ground is predominantly porous (acoustically absorptive) it has 
been modelled as ‘mixed’, i.e. a combination of hard and porous, corresponding to a 
ground absorption coefficient of 0.5 as recommended by the IoA Bulletin and IoA GPG; 

• receiver heights are modelled at 4 m above local ground level, which equates roughly to 
first floor window level, as recommended by the IoA Bulletin and IoA GPG.  This results 
in a predicted noise level anything up to 2 dB(A) higher than at the typical human ear 
height of 1.2 m - 1.8 m; 

• trees and other non-terrain shielding effects have not been considered; and 
• an additional allowance for measurement uncertainty has been added to the warranted 

sound power levels for the presented turbine.  

Significance Criteria 

10.36 Noise is measured in decibels (dB) which is a measure of the sound pressure level, i.e. the 
magnitude of the pressure variations in the air.  Measurements of environmental noise are 
usually made in dB(A) which includes a correction for the sensitivity of the human ear. 

10.37 In accordance with the recommendations of ETSU-R-97, the acceptance of the proposed 
wind farm is established by comparing the noise levels produced by the combined operation 
of the wind turbines with appropriate noise limits at nearby residential properties. 

10.38 Whilst ETSU-R-97 presents a comprehensive and detailed assessment methodology for wind 
farm noise, it also states a simplified methodology:  

“if the noise is limited to an LA90,10min of 35dB(A) up to wind speeds of 10 m/s at 10 m height, 
then these conditions alone would offer sufficient protection of amenity, and background 
noise surveys would be unnecessary”.  

10.39 In the detailed methodology, ETSU-R-97 states that different limits should be applied during 
quiet waking and night-time hours.  The quiet waking hour’s limits are intended to preserve 
outdoor amenity, while the night-time limits are intended to prevent sleep disturbance.  
The general principle is that the noise limits should be based on existing background noise 
levels, except for very low background noise levels, in which case a fixed limit may be 
applied.  The suggested limits are given below, where LB is the background LA90,10min and is a 
function of wind speed.  During quiet waking hours and at low background noise levels, a 
permissible noise level of 35–40 dB(A) should be used.  The exact value is dependent upon a 
number of factors: the number of nearby dwellings, the effect of the noise limits on energy 
produced, and the duration and level of exposure.  

Table 10.2 - Permissible Noise Level Criteria 

Time of Day Permissible Noise Level 
Quiet waking hours • 35-40 dB(A) for LB less than 30-35 dB(A) 

• LB + 5 dB, for LB greater than 30-35 dB(A) 

Night-time hours • 43 dB(A) for LB less than 38 dB(A) 

• LB + 5 dB, for LB greater than 38 dB(A) 
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10.40 Note that a hi gher noise level is permissible during night-time hours than during quiet 
waking hours, as it is assumed that residents would be indoors.  The night-time criterion is 
derived from sleep disturbance criterion referred to in ETSU-R-97, with an allowance of 10 
dB for attenuation through an open window. 

10.41 The wind speeds at which the acoustic impact are considered are less than or equal to 12 
m/s at a height of 10 m and are likely to be the acoustically critical wind speeds.  Above 
these wind speeds, as stated in ETSU-R-97, reliable measurements of background and 
turbine noise are difficult to make.  However, if a wind farm meets the noise criteria at 
wind speeds lower than that presented, it is highly unlikely that it will cause any greater 
loss of amenity at higher wind speeds due to increasing background noise levels masking 
wind farm generated noise. 

10.42 It is important to note that, since reactions to noise are subjective, it is not possible to 
guarantee that a given development will not result in any adverse comment with regard to 
noise as the response to any given noise will vary from person to person.  Consequently, 
standards and guidance that relate to environmental noise are typically presented in terms 
of criteria that would be expected to be considered acceptable by the majority of the 
population. 

Method for Construction Noise Assessment 

10.43 To ensure adequate assessment of the potential impacts of the construction noise from the 
proposed wind farm the following steps have been taken: 

• baseline noise criteria are established from the appropriate guidance BS 5228 1:2009; 
• noise predictions are made at the most critically sensitive residential properties due to 

on-site construction activities.  These are calculated using the BS 5228-1:2009 standard; 
• predictions are made at the same residential properties due to construction traffic and 

are calculated using the BS 5228-1:2009 standard; 
• the combined effect of on-site construction activities with construction traffic is 

compared with the target level specified by BS 5228-1:2009; 
• an assessment is presented for vibration due to blasting taking place on site. Whenever 

blasting is carried out, energy is transmitted from the blast site in the form of airborne 
pressure waves, and t hese pressure waves comprise energy over a w ide range of 
frequencies. Air overpressure can excite secondary vibrations in buildings and i t is 
usually this effect which gives rise to complaint, however there is no known evidence of 
structural damage to structures from excessive air overpressure levels from quarry 
blasting (BSI, 2009b); and 

• although monitoring of air overpressure can be undertaken, due to the uncertainties 
with meteorological conditions, it is not possible to predict the location of the maximum 
air overpressure. Pressure variations in the atmosphere due to windy conditions can 
mask the blast generated air overpressure levels. For these reasons it is not accepted 

practice to set specific limits for air overpressure. In order to control air overpressure 
the best practical approach is to take measures to minimise its generation at source. 

10.44 Whilst noise will also arise during decommissioning of the wind farm, this is not discussed 
separately as noise levels resulting from it would be lower than those from the construction 
activity since this would likely only involve removing turbines and applying topsoil covering 
to concrete bases. 

Baseline Conditions 

Operational Noise 

10.45 The proposed Aberarder Wind Farm is located approximately 24 km south of Inverness on 
the northern edge of the Monadhliath Mountains with the A9 approximately 15 km east the 
site.  The surrounding area is rural in nature and principally used for sporting interests as 
well as she ep grazing in the summer.  T he general noise character is typical of a r ural 
environment with noise from farm machinery, sheep, birds, and the occasional overhead 
aircraft.   

10.46 The general principle of ETSU-R-97 is that noise limits should be based on existing 
background noise levels (reflecting the variation in background noise with wind speed) 
except for very low background noise levels, in which case a fixed limit is applied. 

10.47 ETSU-R-97 goes on to state that a simplified noise condition may be suitable:  

“if the noise is limited to an LA90,10min of 35dB(A) up to wind speeds of 10 m/s at 10m height, 
then these conditions alone would offer sufficient protection of amenity, and background 
noise surveys would be unnecessary” 

Potential Impacts 

 Potential Operational Impacts 

Modelling Noise Propagation 

10.48 The locations of the proposed Aberarder Wind Farm turbines are provided in Table 10.3 and 
all considered turbines are shown in Figure 10.1. 
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Table 10.3 - Location of Proposed Turbines 

Turbine 
OSGB Co-ordinates 

Elevation (m) 
X (m) Y (m) 

T1 265646 820181 767 
T2 265846 820602 733 
T3 265253 820292 741 
T4 265734 821018 711 
T5 264831 820375 710 
T6 265296 820777 691 
T7 265427 821284 681 
T8 264384 820364 684 
T9 264866 820820 671 
T10 265000 821374 662 
T11 263977 820498 657 
T12 264581 821351 650 

10.49 The locations of the nearest residential properties to the turbines have been determined by 
inspection of relevant maps and through site visits.  More residential properties may have 
been identified but have not been considered critical to this acoustic assessment or may be 
adequately represented by another residential property.  The locations considered are listed 
in Table 10.4 and are also shown in Figure 10.1.  Elevations, given in metres above mean sea 
level, have been determined from digital terrain data.  Properties identified as non-
residential are not considered further. A pl anning search has been undertaken using 
Planning Service (NI) Epic website to identify any residential properties that are proposed or 
have been granted consent.  These have been included within the assessment. 

10.50 The distances from each residential property to the nearest turbine are given in Table 10.4.  
It can be seen that the minimum house–to–turbine separation to the Aberarder Wind Farm is 
4,384 m.    

Table 10.4 - Location of Residential Properties and Distances to Nearest Proposed Turbine 

House Name House ID 
OSGB Co-ordinates Elevation 

(m) 
Distance 

(m) 
Nearest 
turbine X (m) Y (m) 

Keepers Cottage H2 256919 819486 270 7130 T11 

Aberarder Farm H5 262310 825101 254 4384 T12 

Ach Na Craoibhe H8 266090 826386 285 5129 T10 

The Bothy H30 260439 823312 265 4521 T11 

Glenbeg Farm H32 263810 825895 242 4609 T12 

The Folly H34 259085 821759 318 5052 T11 

Dunmaglass Mains H36 260938 823865 263 4426 T12 

5-6 Croachy Village H55 265029 827627 227 6253 T10 

Lodge Cottage, 
Coignafearn H72 268057 815352 449 5397 T1 

Under Keeper's Cottage H74 270828 817830 395 5690 T1 

10.51 Although not finalised, the candidate turbine type for the proposed Aberarder Wind Farm is 
the Siemens SWT 3.0-101 turbine.  This report uses the acoustic data from an independent 
acoustic consultant’s report for this turbine for all analysis13.  The manufacturer has 
identified these values as warranted and comparison with the results of an independent test 
report suggests that some margin has al ready been incorporated.  H owever, should the 
levels be tested it may be that the level of uncertainty in the test measurement would also 
need to be accounted for.  Accordingly, as a c onservative measure within the assessment 
presented here, a f urther 1 dB has be en added to the warranted turbine noise levels to 
allow for this given that a typical uncertainty of 0.9 dB can be expected according to IEC 
61400-11 Details assumed in this analysis are as follows: 

• a hub height of 79.5 m; 
• a rotor diameter of 101 m; and 
• sound power levels, LWA, for standardised 10 m height wind speeds (v10) as sho wn in 

Table 10.5; octave band sound power level data as shown in Table 10.6. 

13 ‘SWT-3.0-101, Hub Height 79.5 m Acoustic Emission’, Siemens Wind Power A/S, 2010 
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Table 10.5 - Sound Power Levels for the Siemens SWT 3.0-101 Wind Turbine 

Standardised 10m 
Height Wind Speed, 

v10 (ms-1) 

A-Weighted Sound Power Level, dB(A) 

Warranted noise levels +[1] dB uncertainty 

4 95.1 96.1 
5 99.8 100.8 
6 105.1 106.1 
7 107.0 108.0 
8 108.0 109.0 
9 108.0 109.0 
10 108.0 109.0 
11 108.0 109.0 
12 108.0 109.0 

Table 10.6 - Octave Band Sound Power Level Data for the Siemens SWT 3.0-101 Wind Turbine 

Octave Band 

(Hz) 

A-Weighted Sound Power Level at 10m standardised wind speeds, dB(A) 

6 ms-1 8 ms-1 
63 82.1 83.8 
125 93.3 95.7 
250 97.4 102.4 
500 101.0 105.7 
1000 101.2 102.4 
2000 97.8 94.5 
4000 90.4 83.6 
8000 86.1 80.3 

OVERALL 106.1 109.0 

Predictions of Noise Levels at Residential Properties 

10.52 Table 10.7 shows the predicted noise immission levels at the nearest residential properties 
at each wind speed considered, calculated from the operation of the proposed wind farm.  
The property with the highest predicted noise immission level is Aberarder House at 26.5 
dB(A) and is highlighted in bold.   

10.53 Figure 1 shows an isobel (i.e. noise contour) plot for the site at a 10 m height wind speed of 
8 ms-1.  Such plots are useful for evaluating the noise ‘footprint’ of a given development. 

Table 10.7 - Predicted Noise Levels At Nearby Residential Properties, dB(A) 

House Name House 
ID 

Reference Wind Speed, Standardised v10 (ms-1) 

4 5 6 7 8 9 10 11 12 

Keepers Cottage H2 5.3 10.0 15.3 18.2 19.2 19.2 19.2 19.2 19.2 

Aberarder Farm H5 12.2 16.9 22.2 25.4 26.4 26.4 26.4 26.4 26.4 

Ach Na Craoibhe H8 8.9 13.6 18.9 22.0 23.0 23.0 23.0 23.0 23.0 

The Bothy H30 11.0 15.7 21.0 24.2 25.2 25.2 25.2 25.2 25.2 

House Name House 
ID 

Reference Wind Speed, Standardised v10 (ms-1) 

4 5 6 7 8 9 10 11 12 

Glenbeg Farm H32 10.1 14.8 20.1 23.3 24.3 24.3 24.3 24.3 24.3 

The Folly H34 10.1 14.8 20.1 23.3 24.3 24.3 24.3 24.3 24.3 

Dunmaglass Mains H36 9.4 14.1 19.4 22.6 23.6 23.6 23.6 23.6 23.6 

5-6 Croachy Village H55 6.7 11.4 16.7 19.8 20.8 20.8 20.8 20.8 20.8 

Lodge Cottage, 
Coignafearn H72 6.6 11.3 16.6 19.7 20.7 20.7 20.7 20.7 20.7 

Under Keeper's 
Cottage H74 6.0 10.7 16.0 19.1 20.1 20.1 20.1 20.1 20.1 

Acoustic Acceptance Criteria 

10.54 As described previously, if limited to 35 dB(A) noise immission levels would be regarded as 
acceptable and t he householders’ amenities as receiving ‘sufficient protection’ without 
further assessment requiring to be undertaken. 

Acoustic Assessment 

10.55 Predicted noise levels at all of the nearest residential properties are below 35 dB(A), with a 
minimum margin of -8.5 dB(A). 

Potential Construction Impacts 

Construction Noise Assessment  

10.56 Primary activities for which noise arises during the construction period are from: the 
construction of the turbine bases; the erection of the turbines; the excavation of trenches 
for cables; and the construction of associated hard standings, access tracks, batching plant, 
sub-station and construction compound.  Noise from vehicles on local roads and access 
tracks will also arise due to the delivery of turbine components and construction materials, 
notably aggregates, concrete and steel reinforcement. 

10.57 It should be noted that the exact methodology and timing of construction activities cannot 
be predicted at this time, this assessment is therefore based on assumptions representing a 
worst-case approach.  

Construction Noise Predictions  

10.58 The plant assumed for each construction activity is shown in Table 10.8.  The number of 
items indicates how many of each plant are required for the specified activity, and t he 
duration of activity is a percentage of the period needed for that plant to operate.  Overall 
sound power levels are based upon the data in Annex C of BS 5228 1:2009. 
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Table 10.8 - Construction Phases and Sound Power Levels 

Activities Plant 
Sound 
Power 
(LWA) 

No. Items 
Activity 
Duration 

(%) 

Effective 
Sound 
Power 
(LWA) 

Construct 
temporary site 

compounds 

Tracked excavator 113 1 67 

115 
Dump truck 113 1 67 
Tipper lorry 107 1 67 

Vibratory roller 102 1 67 
Lorry 108 1 33 

Construct site 
tracks 

Tracked excavator 113 2 67 

119 
Dump truck 113 3 67 
Tipper lorry 107 3 67 

Dozer 109 1 67 
Vibratory roller 102 1 67 

Construct Sub-
Station 

Tracked excavator 113 1 67 

118 

Concrete mixer truck 108 1 67 
Telescopic Handler 99 1 67 

Piling Rig 117 1 67 
Poker vibrator 117 2 67 
Tipper lorry 107 1 67 

Mobile telescopic crane 110 1 67 

Construct crane 
hardstandings 

Tracked excavator 113 2 67 

118 
Dump truck 113 3 67 
Tipper lorry 107 1 67 

Vibratory roller 102 1 67 
Telescopic Handler 99 1 67 

Construct turbine 
foundations 

Tracked excavator 113 2 67 

121 

Dump truck 113 2 67 
Concrete mixer truck 108 3 67 

Mobile telescopic crane 110 1 67 
Concrete pump 106 1 67 

Water pump 93 1 67 
Hand-held pneumatic 

breaker 111 1 67 

Compressor 103 1 67 
Piling Rig 117 1 67 

Poker vibrator 106 2 67 
Vibratory roller 102 1 67 

Hand held pneumatic 
breaker 93 1 67 

Excavate and lay 
site cables 

Tracked excavator 113 1 67 

114 
Tractor with hydraulic 

winch (towing equipment) 108 1 67 

Tractor (towing trailer) 107 1 67 
Vibratory plate 108 1 67 

Erect turbines 

Mobile telescopic crane 110 3 67 

118 Lorry 108 9 67 
Diesel generator 102 2 67 

Torque guns 111 1 67 

Activities Plant 
Sound 
Power 
(LWA) 

No. Items 
Activity 
Duration 

(%) 

Effective 
Sound 
Power 
(LWA) 

Lay cable to 
substations 

Saws 114 1 67 

117 

Dump truck 113 1 67 
Tipper lorry 107 1 67 

Vibratory plate 108 1 67 
Tractor & cable drum 

trailer 108 1 67 

Lorry 108 1 67 

Borrow Pits 

Excavator mounted rock 
breaker 102 1 67 

117 Dump truck 113 3 67 
Tracked excavator 113 1 67 

Construct Batching 
Plant 

Tracked excavator 113 1 67 

116 

Dump truck 113 1 67 
Tipper lorry 107 1 67 

Vibratory roller 102 1 67 
Lorry 108 1 67 

Mobile telescopic crane 110 1 67 
Operational 

Batching Plant Water pump/siltbuster 93 1 67 93 

10.59 Predictions of construction noise levels have been carried out using the methods prescribed 
in Annex F of BS 5228-1:200914 with adoption of the worst case scenario where all major 
construction activities take place at the nearest possible location to each assessed 
residential property.  The locations of the construction activities are taken from the 
infrastructure drawing.  The results of these predictions, made at six representative critical 
residential properties to the proposed wind farm, are shown in Table 10.9.  

10.60 In all cases average noise levels over the construction period will be lower as the worst case 
is presented for when the activities are closest to the residential property.   

14 A 50% mixed ground attenuation has been used throughout to conservatively account for the arable nature of ground 
conditions at Aberarder Wind farm 
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Table 10.9 - Construction Noise Predictions 

Activity 

Predicted Sound Pressure Level (dB LAeq) 

Ach Na 
Craoibhe 

H8 

Glenbeg 
Farm 

H32 

The Folly 

H34 

Dunmaglass 
Mains 

H36 

5-6 
Croachy 
Village 

H55 

Under 
Keeper's 
Cottage 

H74 
Construct temporary 

site compound 24.8 25.9 26.3 27.2 23.3 24.3 

Construct site access 
track 31.0 31.5 31.3 32.5 29.2 30.0 

Construct Sub-Station 30.3 30.3 27.4 29.3 28.0 28.8 
Construct nearest 

crane hard-standings 30.3 30.8 29.0 30.3 28.3 29.3 

Construct nearest 
turbine foundations 35.1 35.6 33.8 35.1 33.1 34.2 

Excavate and lay 
nearest site cables 26.0 26.5 24.6 25.9 23.9 25.0 

Erect nearest turbine 30.3 30.8 29.0 30.3 28.3 29.4 
Lay cable to 
substations 28.5 29.0 27.2 28.5 26.5 27.5 

Borrow Pits 27.7 28.7 28.2 29.3 26.0 28.3 
Construct Batching 

Plant 25.9 27.1 27.4 28.3 24.5 25.3 

Operational Batching 
Plant 1.1 2.2 2.6 3.5 0 0.4 

10.61 Blasting is expected to take place in borrow pits. Assuming a c harge weight of 1000 kg 
distances within 225 m would be estimated to have a ppv  level of greater than 10mm/s 
therefore, given no residential properties are within this distance of the nearest borrow pit, 
there is not likely to be any adverse effects from blasting.  

Construction Traffic 

10.62 Due to the provision of construction material and w ind farm components, vehicle 
movements either into or away from the site shall increase levels of traffic flow on public 
roads in the area.  Traffic regularly accessing the site is shown in Chapter 9: Transport and 
Traffic and i s assumed to be characterised by the sound power levels of Dump Trucks, 
Lorries and Concrete Mixers as a w orst case.  I t is estimated that a maximum worst case 
total of 153 vehicle movements per day would be required during the most intense period of 
construction activity during construction of site tracks, sub-station, crane hardstandings, 
turbine foundations, cable laying, borrow pit and operation of the batching plant.   

10.63 Construction traffic noise has been quantified using the method described in BS 5228:2009 
Part 1.  U sing the distances from residential properties to the centre of the relevant 
carriageway where site traffic will be, the noise levels predicted are presented in Table 
10.10.  According to the assumptions made the maximum sound pressure level due to traffic 

flows during the most intensive period of activity will be 63.9 dB LAeq. The properties where 
this occurs is adjacent to the proposed delivery route and, as such, corresponds to the worst 
case. 

Table 10.10 - Traffic Noise Predictions 

Activity 

Predicted Sound Pressure Level (dB LAeq) 

Ach Na 
Craoibhe 

H8 

Glenbeg 
Farm 

H32 

The Folly 

H34 

Dunmaglass 
Mains 

H36 

5-6 
Croachy 
Village 

H55 

Under 
Keeper's 
Cottage 

H74 
Dump truck 34.6 45.1 36.9 44.7 61.7 34.1 

Lorries 29.9 40.5 32.3 40.1 57.0 29.5 
Concrete mixer truck 29.9 40.5 32.3 40.1 57.0 29.5 

Total 36.8 47.4 39.2 47.0 63.9 36.4 

General Construction Noise in Conjunction with Traffic Noise 

10.64 Worst case construction noise levels may arise when the following simultaneous activities 
occur: construction of nearest access tracks; construction of substation; construction of 
nearest crane hard-standings; and c onstruction of nearest turbine foundations, laying 
cabling to substation and borrow pit and batching plant operations.  Therefore cumulative 
predictions of these construction activities and the additional noise contribution from 
construction traffic have been calculated and are shown in Table 10.11.   

10.65 It should be noted that the predictions exclude the screening effects of local topography 
therefore actual levels of noise experienced at nearby residential properties could be lower. 

Table 10.11 - Predicted Noise Due to Combined Traffic Noise and Turbine Construction 

Activity 

Predicted Sound Pressure Level (dB LAeq) 

Ach Na 
Craoibhe 

H8 

Glenbeg 
Farm 

H32 

The Folly 

H34 

Dunmaglass 
Mains 

H36 

5-6 
Croachy 
Village 

H55 

Under 
Keeper's 
Cottage 

H74 
Construction Plant 

Noise 40.5 41.0 39.4 40.7 38.5 39.6 

Traffic Noise 36.8 47.4 39.2 47.0 63.9 36.4 
Combined Noise 42.1 48.3 42.3 47.9 63.9 41.3 

Assessment of Construction Noise 

10.66 In accordance with the ABC method of Annex E of BS 5228-1:2009, due to the relatively low 
levels of ambient noise at the proposed Aberarder Wind Farm site a Category A assessment 
of the ABC method is used for acceptable limits.  This category sets minimum LAeq criteria 
of: 65 dB(A) during weekdays (0700-1900) and Saturdays (0700-1300); below 55 dB(A) at 
evenings and weekends; and below 45 dB(A) for night-time (2300-0700).   
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10.67 Table 10.11 shows that predicted noise levels from the combined effect of increased traffic 

flows and ac tivities associated with peak construction of the wind farm are below the 65 
dB(A) daytime target level specified by BS 5228-1:2009 at 6 of the 6 assessed residential 
properties.  Peak construction noise levels are predicted to exceed the 55 dB(A) target level 
for evenings and weekends at one of the assessed properties, and an assessment against the 
night-time target level indicates three properties exceed 45 dB(A).  The predictions made 
represent the worst case combination of most intensive traffic activity with simultaneous 
construction activity at the nearest possible location to each residential property. 

Mitigation 

Operational Noise 

10.68 One of the key turbine layout design constraint considerations was the minimisation of 
potential noise impacts at the nearest residential receptors.  As such the turbine layout was 
initially designed to ensure that there is an adequate separation distance between any of 
the proposed turbines and the nearest residential property. 

10.69 Due to consideration in the design of the wind farm, no mitigation measures are required for 
the operation of the proposed turbines as the proposed development complies with noise 
criteria. 

10.70 It is worth noting that the operation of many modern turbines may be altered by changing 
the pitch of the wind turbine blades resulting in a trade-off between power production and 
noise reduction.  T herefore in the unlikely event that noise levels at nearby residential 
properties need readdressed once they become operational, there is potentially a 
mechanism for enacting this. 

10.71 Before procurement of a t urbine, RES standard practice would be to seek to obtain a 
warranty from the manufacturer that the turbines will not incur a t onal penalty at the 
nearest residential properties, based upon the ETSU-R-97 guideline definition. 

10.72 If planning permission is granted for the proposed wind farm, the decision notice would 
likely contain noise conditions which would provide a degree of protection to nearby 
residents in the unlikely event that noise from the wind farm gives rise to complaint.   

10.73 Technical Appendix 10.2 contain a set of conditions that RES considers appropriate.  Any 
final conditions attached to the proposal, if accepted, would be according to the discretion 
of the Local Planning Authority. 

Construction Noise 

10.74 For all activities, measures will be taken to reduce noise levels with due regard to 
practicality and cost as per the concept of ‘best practicable means’ as defined in Section 72 
of the Control of Pollution Act 1974. 

10.75 BS 5228-1:2009 states that the ‘attitude of the contractor’ is important in minimising the 
likelihood of complaints and therefore consultation with the local authority and Community 

Liaison Group should occur along with letter drops to inform residents of intended activity.  
Non-acoustic factors, which influence the overall level of complaints such as mud on roads 
and dust generation, will also be controlled. 

10.76 Furthermore, the following noise mitigation options will be implemented where appropriate: 

• consideration will be given to noise emissions when selecting plant and equipment to be 
used on site; 

• all equipment should be maintained in good working order and fitted with the 
appropriate silencers, mufflers or acoustic covers where applicable; 

• stationary noise sources will be sited as far away as reasonably possible from residential 
properties and where necessary and appropriate, acoustic barriers will be used to screen 
them; and 

• the movement of vehicles to and from the site will be controlled and employees will be 
instructed to ensure compliance with the noise control measures adopted. 

10.77 Site operations will be limited to 0600-2000 Monday to Saturday except during turbine 
erection and commissioning or during periods of emergency work.  Should it be considered 
necessary to reduce noise levels from the conservative predicted levels to adhere to the 55 
dB(A) target level for weekdays 1900-2000 and Saturdays 1300-2000, or mornings from 0600-
0700 to adhere to the 45 dB(A) target level, the following mitigation measures would be 
considered: 

• reduce construction traffic as appropriate. 

 Residual Effects 

Operational 

10.78 The acoustic assessment concludes that predicted noise levels at the nearest residential 
properties do not exceed either night time or quiet day time limits under all considered 
conditions.  This should not be interpreted to mean that wind farm operational noise will be 
inaudible (or masked by background noise) under all conditions, but that the levels of noise 
are acceptable in accordance with relevant legislation and guidance. 

 Construction 

10.79 Predicted noise from worst case combination of increased traffic and site construction noise 
will not exceed relevant criteria and t herefore no significant impacts are expected. 
Properties in Inverarnie and Far r may also be impacted by this temporary increase, these 
properties are covered in the analysis of the worst case at H55 in the analysis and will 
benefit in the same way from any mitigation applied on construction traffic. 
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Cumulative Effects 

Cumulative Operational Noise Assessment 

10.80 An assessment of the cumulative acoustic impact of the proposed Aberarder Wind Farm 
comprising 12 wind turbines in conjunction with the consented Dunmaglass Wind Farm 
comprising 33 wind turbines  has been undertaken in accordance with the guidance on wind 
farm noise assessment; ETSU R 97 and the IoA GPG.  ETSU R 97 states: 

“It is clearly unreasonable to suggest that, because a wind farm has been constructed in the 
vicinity in the past which resulted in increased noise levels at some properties, the 
residents of those properties are now able to tolerate higher noise levels still. The existing 
wind farm should not be considered as part of the prevailing background noise.” 

10.81 The locations of the 12 proposed turbines at Aberarder Wind Farm and the 33 consented 
turbines at Dunmaglass Wind Farm are shown in Figure 10.2. 

10.82 The nearest residential properties to the turbines considered in this assessment are those 
detailed in Table 10.4. Considering the proposed Aberarder Wind Farm and the consented 
Dunmaglass Wind Farm the distances from each house to the nearest turbine are given in 
Table 10.12. 

Table 10.12 - Distances from Residential Properties to Nearest Cumulative Turbine 

House Name House ID Distance (m) Nearest Turbine 

Keepers Cottage H2 5427 D3 

Aberarder Farm H5 4384 T12 

Ach Na Craoibhe H8 5129 T10 

The Bothy H30 3662 D21 

Glenbeg Farm H32 4609 T12 

The Folly H34 3838 D14 

Dunmaglass Mains H36 3837 D21 

5-6 Croachy Village H55 6253 T10 
Lodge Cottage, 

Coignafearn H72 4561 D33 

Under Keeper's Cottage H74 5447 D33 
Turbines prefixed “T” are the proposed Aberarder turbines 

Turbines prefixed “D” are the consented Dunmaglass turbines 

Cumulative Assessment Methodology 

10.83 ETSU-R-97 recommends that the derived noise limits applicable at nearby residential 
properties shall relate to the cumulative effects of noise from all wind turbines that may 
affect a particular location.   

10.84 The methodology is therefore to: 

• predict noise immission levels at the nearest residential properties due to the proposed 
Aberarder Wind Farm and the consented Dunmaglass Wind Farm;  

• complete a cumulative noise assessment by combining predicted noise levels due to the 
cumulative wind farms; and  

• compare these cumulative predictions to the ETSU R 97 derived noise limits. 

10.85 The methodology outlined above is in accordance with the appropriate guidance on 
cumulative wind farm noise assessment as described in ETSU-R-97 and the IoA GPG. 

Predictions of Noise Levels at Residential Properties 

10.86 The turbine that is understood to be employed at Dunmaglass Wind Farm is the General 
Electric (GE) 2.85-103 turbine.  Warranted acoustic data for this turbine is taken from the 
manufacturer’s general specification from this machine and an uncertainty of 2 dB has been 
included15.  It should be noted there are no planning conditions relating to noise associated 
with Dunmaglass Wind Farm. 

10.87 Details assumed in this analysis are as follows: 

• a hub height of 85 m; 
• a rotor diameter of 103 m; 
• assumed sound power levels, LWA, for standardised 10 m height wind speeds (v10) as 

shown in Table 10.13; and 
• and Octave band data sound power level data as shown in Table 10.14. 

Table 10.13 - Sound Power Levels for the General Electric (GE) 2.85-103 Wind Turbine  

Standardised 10m Height Wind Speed, v10 (ms-1) Assumed A-Weighted Sound Power Level (dB(A) 
re 1 pW) 

4 96.6 
5 96.6 
6 101.7 
7 105.0 
8 105.0 
9 105.0 
10 105.0 
11 105.0 
12 105.0 

15 Technical Documentation Wind Turbine Generator Systems  2.75-103 - 50 Hz and 60 Hz”, Document ID: 3.4_2.75-
103_xxHz_SCD_allComp_NO_IECxxxxxx.ENxxx.01a.docx, 2012 
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Table 10.14 - Octave Band Sound Power Level Data for the General Electric (GE) 2.85-103 Wind Turbine 

Octave Band 

(Hz) 

A-Weighted Sound Power Level at 10m standardised wind speeds, dB(A) 

5 ms-1 6 ms-1 7 ms-1 8 ms-1 9 ms-1 10 ms-1 
63 84.3 89.7 93.4 94.1 94.2 94.3 
125 88.8 94.1 97.7 98.1 98.2 98.3 
250 90.8 96.7 99.8 98.8 98.8 98.9 
500 92.5 97.4 100.4 99.5 98.6 98.2 
1000 92.4 97.8 101.2 101.7 101.5 101.3 
2000 89.8 94.8 98.2 99.4 100.0 100.3 
4000 84.0 87.9 90.3 90.6 93.1 92.1 
8000 67.8 72.1 74.6 74.3 74.7 76.3 

OVERALL 98.6 103.7 106.9 107.0 107.0 107.0 

10.88 Table 10.15 shows noise levels at 82 of the 82 nearest residential properties are below 35 
dB(A) level, indicating that the noise immission levels would be regarded as acceptable and 
the residents amenity as r eceiving ‘sufficient protection’ without further assessment 
requiring to be undertaken.  

Table 10.15 - Predicted Cumulative Noise Levels At Nearby Residential Properties, dB(A) 

House Name House ID 
Reference Wind Speed, Standardised v10 (ms-1) 

4 5 6 7 8 9 10 11 12 
Keepers Cottage H2 18.6 19.0 24.3 27.7 27.9 27.9 27.9 27.9 27.9 
Aberarder Farm H5 19.6 20.9 26.1 29.5 29.9 29.9 29.9 29.9 29.9 
Ach Na Craoibhe H8 16.6 17.9 23.1 26.5 27.0 27.0 27.0 27.0 27.0 

The Bothy H30 22.1 22.7 27.9 31.3 31.5 31.4 31.5 31.5 31.5 
Glenbeg Farm H32 17.8 19.0 24.2 27.7 28.1 28.1 28.1 28.1 28.1 

The Folly H34 22.8 23.3 28.4 31.9 32.0 31.9 32.0 32.0 32.0 
Dunmaglass Mains H36 21.4 21.9 27.1 30.5 30.6 30.6 30.6 30.6 30.6 

5-6 Croachy 
Village H55 14.9 16.0 21.3 24.7 25.1 25.2 25.2 25.2 25.2 

Lodge Cottage, 
Coignafearn H72 18.4 18.9 24.1 27.6 27.7 27.7 27.8 27.8 27.8 

Under Keeper's 
Cottage H74 16.2 17.0 22.2 25.6 25.9 25.9 26.0 26.0 26.0 

10.89 Figure 10.2 shows a cumulative noise contour plot for the proposed Aberarder Wind Farm 
and consented Dunmaglass Wind Farm calculated using the ISO 9613 Part 2 propagation 
model.  T he plot is provided to illustrate the cumulative noise ‘footprint’ and sho uld be 
considered indicative only.   

Cumulative Construction Noise Assessment 

10.90 Any noise for the construction of the Dunmaglass wind farm is not likely to be ongoing at the 
same time as the construction of the Aberarder Wind Farm.  However if this is the case, and 
due to the location of the Dunmaglass Wind Farm, then the site activities for both will be 
far enough away from the nearest residential properties to not have any additional 
cumulative impact. 

Summary  

10.91 Operational noise levels were predicted using a noise propagation model, the proposed wind 
farm layout, terrain data and assumed turbine emission data.  The predicted noise levels are 
within derived appropriate noise limits at all considered wind speeds.  The proposed wind 
farm therefore complies with the relevant guidance on wind farm noise and the impact on 
the amenity of all nearby residential properties would be regarded as acceptable.   

10.92 A construction noise assessment has been carried out in accordance with BS 5228 1:2009 
“Noise control on construction and open sites Part 1 - Noise”, and with due regard to 
mitigation outlined, indicates that predicted noise levels likely to be experienced at 
representative critical residential properties are below relevant construction noise criteria. 

10.93 A cumulative operational noise assessment was completed for the potential impact of 
Aberarder Wind Farm alongside the consented Dunmaglass Wind Farm.  The predicted noise 
levels are within derived appropriate noise limits at all considered wind speeds.  Therefore 
the noise impact on the amenity of all nearby residential properties due to the cumulative 
impact of the proposed Aberarder Wind Farm and t he consented Dunmaglass Wind Farm 
would be regarded as acceptable. 

10.94 Table 10.16 summarises the potential impact of the proposed Aberarder Wind Farm along 
with the mitigation proposed where required and the residual impact. 

Table 10.16 - Summary of Potential Impacts of the Proposed Wind Farm, Mitigation and Residual Impacts 

Potential Significant 
Impact Mitigation Proposed Means of 

Implementation 
Outcome/ 

Residual Impact 
Operational 

Potential for significant 
impact due to 

operational noise at 
nearby residential 

properties 

Not required due to 
absence of identified 

significant impact 
Not applicable No significant impacts 

identified 

Construction 
Potential for significant 

impact due to 
construction noise at 

nearby residential 
properties 

Not required due to 
absence of identified 

significant impact 
Not applicable No significant impacts 

identified 
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The LA90, 10min descriptor has been used
The noise footprint has been calculated at a
wind speed of 8m/s at 10m height using the
ISO 9613-2 propagation model with all barrier
attenuation (i.e. shielding by hills) removed.
The figure may therefore show slightly more
conservative results than those numerically
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chapter and should be considered illustrative
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