
 

 

SANDY KNOWE WIND FARM 

SECTION 36 APPLICATION 

Revised Noise Assessment 

October 2019 
 

 

Appendix D – Hare Hill Extension AEI 

 

 

 

 

 

 

  



 

www.scottishpowerrenewables.com 

Hare Hill Windfarm 
Extension 
Additional Environmental Information 
 
 
October 2014 

  





Hare Hill Windfarm Extension October, 2014 
Additional Information 

 Page 2 

Table of Contents 

1 Introduction 
 

2 Obtaining Information and Representations 
 

3 Cumulative Noise Assessment 
 
 
  



Hare Hill Windfarm Extension October, 2014 
Additional Information 

 Page 3 

1 Introduction 
 

1. In September 2007 ScottishPower Renewables (UK) Limited (SPR) (formerly known as CRE Energy 
Limited), its name having been changed conform to Certificate of Incorporation on Change of Name dated 
23 July 2008) submitted planning applications to construct and operate the Hare Hill Windfarm Extension 
near New Cumnock in East Ayrshire.  

2. The proposed extension is located adjacent to the existing Hare Hill Windfarm and will consist of 39 turbines, 
measuring between 70 m and 91 m to the tip of the blade, as well as such associated infrastructure as 
access tracks and a control building. 

3. The site of the proposed extension covers an area situated within the local authority areas of Dumfries and 
Galloway Council (D+GC) and East Ayrshire Council (EAC). As such the original submission comprised two 
planning applications. One application which covered the proposed turbines and the majority of onsite 
infrastructure was submitted to EAC (application reference: 07/0809/FL) and a second application 
incorporating a site access track and other associated development was submitted to and later approved by 
D+GC in February 2008 (application reference: 07/P/3/0584). A further application to renew this consent was 
approved by D+GC on 27 May 2013 (Reference: 13/P/3/0077). The application submitted to EAC is currently 
under consideration. References below to the planning application and to the application site should be read 
as relating to the planning application submitted to EAC. 

4. The planning application was submitted on 4th September 2007 and was accompanied by an Environmental 
Statement, which presented the findings of an Environmental Impact Assessment (EIA) of Hare Hill 
Windfarm Extension.  The EIA assessed the potential significant effects on the local environment, focusing 
on a number of environmental topics.  

5. In a letter to SPR dated 4th September 2014 EAC requested that additional information relating to the 
potential cumulative noise impacts be submitted in order to reflect any changes in the noise baseline and 
noise assessment guidelines since the submission of the original application in 2007 and is the subject of 
this additional environmental information document (AEI). It is intended to be read in conjunction with the 
original Environmental Statement 2007 as well as two previous AEI documents submitted to EAC in April 
2014 and July 2014. 

6. It should be noted that the proposal has not been subject to any design changes since the submission of the 
planning application in September 2007.  A full description of the proposal can be found in Chapter 4 of the 
ES and is shown on ES Figure 1.2. 

  



Hare Hill Windfarm Extension October, 2014 
Additional Information 

 Page 4 

2 Obtaining Information and Representations 
 

1. Copies of the AEI may be obtained from the following address: 

Hare Hill Windfarm Extension Project Team 

ScottishPower Renewables 

Cathcart Business Park 

Spean Street 

Glasgow 

G44 4BE 

2. A limited number of printed copies are available at a cost of £150 each, while a CD containing the 
documents in a PDF format can be obtained for £15.   

3. Printed copies of this AEI may also be consulted at the following locations during normal opening hours: 

 

 
Public Viewing Locations 

Department of Neighbourhood Services 
The Johnnie Walker Bond 
15 Strand Street 
Kilmarnock 
KA1 1HU 

Dumfries and Galloway Council 
Planning and Environmental Services 
Kirkbank House 
English Street 
Dumfries 
DG1 2HS 

New Cumnock Community Centre 
17 Castle 
New Cumnock 
East Ayrshire 
KA18 4AN 

Kirkconnel Library 
Greystone Avenue 
Kelloholm 
Dumfries and Galloway 
DG4 6RA 

Cumnock Community Library 
1 Green Home Road 
Cumnock  
East Ayrshire  
KA18 1LH 

Sanquhar Library 
106 High Street 
Sanquhar 
DG4 6DZ 
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3 Cumulative Noise Assessment 
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1 INTRODUCTION 

Arcus Consultancy Services Ltd (Arcus) has been commissioned by ScottishPower 
Renewables (SPR) to prepare a Cumulative Noise Assessment for the proposed Hare Hill 
Extension Windfarm (the Development), which is located in East Ayrshire.  This 
assessment is required to address comments made by East Ayrshire Council (EAC) in a 
letter dated 4 September 2014 and in a summary report prepared by Accon Consultants 
on behalf of EAC, which comprised a review of the noise assessment presented in the 
Hare Hill Extension Environmental Statement 2007 (the ES).  These documents 
(excluding the ES) are included as Appendix 1 to this Report.  Following a discussion 
between SPR, Arcus, EAC and Accon, Arcus carried out further consultation with Accon to 
agree the scope of the assessment presented in this Report.  Correspondence relating to 
this consultation is also included in Appendix 1 to this Report. 

The assessment presented in this Report is structured as follows: 

 This Introduction; 
 Summary of Council's and Accon's Concerns; 
 Scope of Assessment to address these concerns; 
 Relevant Guidance; 

 Methodology; 
 Baseline; 
 Predicted Noise Levels; 
 Assessment; 

 Mitigation and Residual Effects; and 
 Summary and Conclusions 

It is supported by the following Figures and Appendices: 

 Figure 1: Location Plan - showing location of the Development, cumulative 
developments and noise-sensitive receptors; 

 Appendix 1: EAC Letter, Accon Report and Correspondence; 
 Appendix 2: Baseline Survey Details; 
 Appendix 3: Proposed Planning Conditions; and 

 Confidential Appendix: Turbine Noise Emission Data (provided separately). 

Turbine noise emission data supplied by manufacturers is provided on a ‘commercial in 
confidence’ basis.  Copies of all relevant manufacturers documentation used in the 
assessment presented within this Report have been provided separately to EAC and 
Accon, but should not be released into the public domain without the permission of the 
relevant manufacturers. 

2 SUMMARY OF COUNCIL'S AND ACCON'S CONCERNS 

Accon carried out a review of the Hare Hill Extension Windfarm ES Chapter 11: Noise 
Assessment and its associated Technical Appendix D, which were submitted in 2007 in 
support of the Development’s Planning Application.  Their review (Appendix 1 to this 
Report) notes in its conclusions that: 

 There is a degree of uncertainty as to whether the noise assessment can be relied 
upon, although it is recognised that potentially only one property (Hillend) would be 
affected; 

 Hillend lies within Dumfries and Galloway rather than East Ayrshire.  Headroom at 
this property is small, although it has been confirmed that both the owner and tenant 
of the property have a financial interest in the Development; ETSU-R-97 allows 
increased noise limits in such circumstances; 

 It may be appropriate to base noise limits on predicted noise levels; 
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 Dumfries and Galloway Council may wish to consider whether it would be appropriate 
to require continuous noise monitoring for a period of at least one year at Hillend; 
and 

 There should be no over-riding reason for refusal in respect of noise. 

Suggestions are made regarding conditions that may be applied in relation to noise 
complaints and Amplitude Modulation. 

In addition, a note is included to the effect that Accon have some concerns about 
cumulative effects with the nearby proposed Sandy Knowe Development. 

As a result of the Accon review, the EAC wrote to SPR on 4 September 2014, stating that 
the application would be withdrawn from the Planning Committee scheduled for the 12th 
of September 2014.  Their explanation draws on the Accon review and concludes that 
“…the information currently presented is insufficient to make a reasoned assessment and 
does not meet with current best practice.  On this basis the Planning Authority considers 
that it cannot take a clear and certain position on the operational noise associated with 
the [Development]”. 

The letter then goes on to refer to cumulative effects with Sandy Knowe and to other 
nearby windfarm applications and states that the current environmental information is 
neither up to date nor adequate in this regard. 

EAC conclude by inviting SPR to submit further information in relation to the points of 
concern.   

A conference call was held between SPR, Arcus, EAC and Accon on 12 September 2014, 
at which additional clarity on the views of Accon and the Council was provided.  It was 
agreed during this call that the requested additional information would be submitted.  
Arcus carried out further consultation with Accon following the call, to agree the scope of 
assessment (please refer to Section 3 of this Report). 

This Report has been prepared in order to provide such information, in accordance with 
the scope agreed with Accon. 

3 SCOPE OF ASSESSMENT 

Accon were consulted following the conference call on 12 September to seek agreement 
on the scope of assessment to be presented.  Correspondence relating to this 
consultation is provided in Appendix 1.  In summary, the following scope was agreed: 

 The only receptor that would be considered in detail will be Hillend, although as much 
information as possible in relation to effects at Blackcraig will also be presented, as a 
minimum updated predicted noise levels; 

 Baseline data obtained by Arcus at Hillend in 2013 will be used, which was collected 
and will be analysed in accordance with the IOA Good Practice Guide; 

 This baseline noise data will be used to derive cumulative noise limits in accordance 
with ETSU-R-97; 

 Updated predicted noise levels will be calculated by Arcus, following the Good 
Practice guide (GPG) and using up to date data for the Gamesa G52 candidate 
turbine; 

 Cumulative effects will be assessed in accordance with Section 5 of the GPG, as 
follows: 

 Cumulative assessment is required where the predicted noise level from the 
Development is within 10 dB of that from another windfarm; 

 Noise limits applied to other developments will be taken into consideration in the 
cumulative assessment also allowing for significant headroom, controlling 
properties and the effects of wind direction 
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 Individual noise limits for the Development will be calculated from the cumulative 
limits, making allowances for the effects of other windfarms; and 

 It will be demonstrated that the Development can be operated within such limits. 

4 RELEVANT GUIDANCE 

The following documents provide guidance relevant to the assessment of noise effects 
from a windfarm development: 

 Planning Advice Note (PAN) 1/2011: Planning and Noise; 

 Technical Advice Note (TAN): The Assessment of Noise; 
 The Scottish Government’s Online Planning Guidance for Onshore Wind Turbines; 
 ETSU-R-97: The Assessment and Rating of Noise from Windfarms; and 
 A Good Practice Guide to the Application of ETSU-R-97 for the Assessment and 

Rating of Wind Turbine Noise. 

Each of the above documents is discussed below. 

4.1 PAN 1/2011: Planning and Noise 

PAN 1/2011 (AD 6.20) provides advice on the role of the planning system in helping to 
prevent and limit the adverse effects of noise.  It promotes the principles of good 
acoustic design and the appropriate location of new potentially noise-generating 
development.   

4.2 TAN: Noise Assessment 

TAN (AD 8.10) offers advice on the assessment of noise impact and includes details of 
the legislation, technical standards and codes of practice appropriate to specific noise 
issues.  Appendix 1 of the document describes the use of ETSU-R-97 in the assessment 
of wind turbine noise. 

4.3 Onshore wind Turbines 

The Scottish Government’s Online Renewables Planning Advice1 (updated 28 May 2014) 
states that ETSU-R-97 (see 4.4 below) should be used to assess and rate noise from wind 
energy developments, together with the IOA Good Practice Guide (see 4.5 below). 

4.4 ETSU-R-97 The Assessment and Rating of Noise from Windfarms 

The assessment methodology for operational noise is described in ETSU-R-97 ‘The 
Assessment and Rating of Noise from Windfarms’.  The aim of ETSU-R-97 is to provide: 

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

Noise criteria (or limits) are specified, which are a combination of a margin of 5 dB above 
the prevailing, windspeed-dependent, background noise level and fixed lower noise limits, 
which are applicable in low background noise situations.  The fixed lower noise limits are 
defined as: 

 35 - 40 dB, LA90,10min during the day, with the value chosen dependent on the number 
of affected properties, the effect on the number of kWh (kilowatt-hours) generated 
and the duration and level of exposure; 

 43 dB, LA90,10min at night, a level chosen to safeguard against sleep disturbance; and 

                                                
1
 http://scotland.gov.uk/Resource/0045/00451413.pdf 
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 45 dB, LA90,10min at properties where the occupier has a financial involvement in the 
proposed development, during both the day and night. 

The specified noise limits relate to the cumulative effects of all turbines that affect a 
particular location. 

To carry out a noise assessment in accordance with ETSU-R-97, the following steps are 
required: 

 Specify the number and locations of the wind turbines; 
 Identify the locations of the nearest, or most noise sensitive, neighbours; 
 Determine the background noise levels as a function of site wind speed at the nearest 

neighbours, or a representative sample of the nearest neighbours; 
 Determine the quiet day time and night time criterion curves from the background 

noise levels identified at the nearest neighbours; 
 Specify the type and noise emission characteristics of the wind turbines proposed for 

the site; 
 Calculate the noise immission2 levels due to the operation of the wind turbines as a 

function of site wind speed at the nearest neighbours; and 
 Compare the calculated noise immission levels with the derived criterion curves and 

assess in the light of relevant planning requirements. 

4.5 The Good Practice Guide 

The Good Practice Guide (GPG) was published by the Institute of Acoustics (IOA) in May 
2013 and has been endorsed by the Scottish Government as current industry good 
practice.  The guide presents current good practice in the application of ETSU-R-97 
assessment methodology for wind turbine developments at the various stages of the 
assessment, divided into the main steps which should be followed in an assessment of 
wind turbine noise.  These steps are: 

4.5.1 Determine a Study Area 

The guide specifies that the study area for background noise surveys should be the area 
within which noise levels from the proposed, consented and existing wind turbines may 
exceed 35 dB, LA90,10min at a wind speed of up to 10 ms-1.  Properties predicted to 
experience noise levels below this value are considered to be compliant with the ETSU-R-
97 simplified assessment methodology, with no assessment against background noise 
required. 

4.5.2 Identify Potentially Affected Receptors 

Of the properties identified within the study area, the GPG states that background noise 
monitoring locations should be selected on the basis of professional judgement, with the 
objective of collecting sufficient data to enable the background noise levels at each noise 
sensitive receptor to be characterised. 

Guidance is given on the number and position of monitoring locations, and the selection 
of representative locations where a number of properties are present.  It is highlighted 
that when choosing a location that will serve as a proxy for others, it must be reasonably 
considered to be representative of the non-surveyed locations. 

4.5.3 Undertaking a Background Noise Survey 

The GPG provides information on the duration and timing of surveys, the type of noise 
measuring equipment to be used, the siting of noise monitoring equipment, the 

                                                
2
 Immission’ refers to the noise at a receiver location, whereas ‘emission’ relates to noise produced by a source. 
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measurement of wind speeds and rainfall, and the synchronisation of noise, wind and 
rainfall measurements. 

This advice supports the advice contained within ETSU-R-97 with regard to such matters, 
and offers additional clarity where appropriate. 

With specific regard to the measurement of wind speeds, the GPG recommends that 
rather than correlating background noise levels with wind speeds measured at 10 m AGL, 
as recommended by ETSU-R-97, background noise levels are correlated against wind 
speeds at 10 m AGL that have been standardised using a ground roughness length (Zo) 
of 0.05 m from wind speeds at hub height.  This process allows for the effects of 
variations between the wind shear characteristics of the site of the proposed turbine and 
the site on which turbine noise emissions were measured to be eliminated and ensures 
that both background noise and turbine noise levels are correlated with the factor which 
controls the noise emissions of the turbines (hub height wind speeds) whilst maintaining 
consistency with the 10 m wind speed reference specified in ETSU-R-97. 

Wind speeds may be measured directly at hub height, or derived from measurements 
made at two lower heights.  These are used to calculate the wind shear exponent for 
each measurement, this exponent is used to calculate hub height wind speeds, and then 
standardised to 10 m wind speeds calculated as described above. 

4.5.4 Analysis of Data 

Data resulting from the background noise survey is analysed in order to determine a 
representative background level across a range of wind speeds during quiet daytime and 
night-time periods which can be used to define appropriate noise limits for a proposed 
wind energy development. 

Data is filtered into quiet daytime (amenity) and night time hours.  Periods affected by 
rainfall, and any atypical events such as the dawn chorus or noise from water 
features/pumps, etc., are removed. 

Advice is provided with regard to traffic noise, wind speed, directional analysis and data 
range requirements, to ensure prevailing background noise levels are a typical 
representation of the existing noise environment.  Advice is also provided on the analysis 
of background noise data which may be affected by existing wind turbines, where 
relevant.  The relationship between wind speed and background noise is established for 
each location though the production of a scatter-plot, showing noise level against 
standardised wind speed for each valid data point, and a ‘best fit’ trendline applied to 
determine the prevailing background noise level, from which noise limits are established.  
The trendline may be a linear, or polynomial (up to 4th order) fit; the selection of 
trendline is subject to professional judgement with the intention being to allow a 
reasonable representation of the prevailing background noise levels at that location 
during the survey period. 

4.5.5 Determining the ETSU-R-97 Limit 

The GPG provides advice on determining the ETSU-R-97 noise limits from the results of 
the background noise survey, particularly with regard to the evaluation of the appropriate 
value for the daytime fixed lower limit. 

4.5.6 Prediction of Wind Turbine Noise 

ETSU-R-97 does not describe a method to predict the immission levels at the nearest 
residential properties resulting from the operation of the windfarm.  The GPG does 
however provide a summary of various studies on the prediction and propagation of wind 
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turbine noise and recommends the use of the ISO 9613-23 method in calculating the 
levels of wind turbine noise at receptor locations (immission levels). 

The ISO 9613-2 method predicts noise levels at the receptor by taking the octave-band 
sound power level spectrum of the source, and applying a number of attenuation factors 
that determine the resulting sound pressure level.  The specific data and parameters 
recommended in the GPG are summarised below: 

 The turbine sound power levels should be stated and these should include an 
appropriate allowance for measurement uncertainty.  If the data provided contains no 
allowance for measurement uncertainty, or uncertainties are not provided, an 
additional 2 dB should be included; 

 Atmospheric conditions of 10°C and 70% relative humidity; 
 The ground factor assumed should be G=0.5 (mixed ground), except in urban areas 

or where noise propagates across large bodies of water, where G=0 (hard ground) 
should be assumed; 

 A receiver height of 4.0 m should be assumed; 
 Barrier attenuation should not be included, unless there is no line of sight from the 

receptor, in which case a 2 dB barrier effect may be included; 

 An additional 3 dB should be added to noise immission levels at properties located 
‘across a valley’ or with heavily concave ground between the property and the wind 
turbine(s); and 

 The predicted noise levels (LAeq,t) may be converted to the required LA90,10min by 
subtracting 2 dB. 

ISO 9613-2 provides a prediction of noise levels likely to occur under worst-case 
conditions; those favourable to the propagation of sound, i.e. down-wind or under a 
moderate, ground-based temperature inversion as often occurs at night (often referred to 
as stable atmospheric conditions).  The specific measures recommended in the GPG have 
been shown to provide good correlation with levels of wind turbine noise measured at 
operational windfarms4. 

4.5.7 Cumulative Issues 

As noted above, the noise limits specified in ETSU-R-97 relate to the cumulative effect of 
all turbines (proposed consented and existing) that affect a particular location.  This can 
present particular challenges in assessing cumulative noise effects and in drafting 
appropriate planning conditions for windfarm developments that are close to other 
existing, consented or proposed developments.   

The GPG provides detailed advice on the issues to be addressed in the assessment of 
cumulative effects.  Cumulative assessment is required wherever the predicted noise 
levels from the new windfarm are within 10 dB (higher or lower) of those of any other 
windfarms in the locality. 

Background noise data that has been previously obtained can be used, however care 
must be taken in relation to the wind speed referencing employed in the previous 
assessment.  Older assessments may use wind speeds measured at 10 m AGL, rather 
than the standardised 10 m wind speeds now adopted for baseline surveys (see GPG 
7.2.4.3) and against which turbine noise emission data is correlated.  The onus is on the 
windfarm developer to demonstrate that reconciliation of such differing wind speed 
referencing can be reasonably performed. 

                                                
3
 ISO 9613-2:1996 Acoustics – Attenuation of Sound During Propagation Outdoors – Part 2: General Method of 

Calculation.   
4
 Bullmore et al. (2009). Windfarm Noise Predictions and Comparison with Measurements, Third International 

Meeting on Wind Turbine Noise, Aalborg, Denmark 17 – 19 June 2009. 
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The appropriate fixed lower noise limit for the cumulative operation of the proposed 
development should be determined with regard to the factors described in ETSU-R-97 
(see Section 4.4 of this Report).  Once cumulative noise limits are established, these can 
be used to determine noise limits that can be applied to the development itself, taking 
account of the effects of the other windfarms, to ensure that the cumulative ETSU-R-97 
limits are not exceeded.  Methods for doing this are discussed for a number of different 
scenarios. 

In the scenario where an existing windfarm is operating, the starting point for the 
assessment is that the existing windfarm operates at noise levels equal to the noise limits 
applied to that development.  In many cases however, this would significantly constrain 
further windfarm development and so a number of other factors are discussed, including 
the consideration of the headroom likely to be available between the noise levels actually 
produced by the existing windfarm and limits applied, and the effects of controlling 
properties in limiting noise levels at (usually) more distant properties to levels lower than 
the limits applied there. 

5 METHODOLOGY 

5.1 Identification of Noise Sensitive Receptors 

The ES considered two potential noise-sensitive receptors:  Hillend and Blackcraig.  These 
are the closest dwellings to the development, situated at distances of 773 m and 2,298 m 
respectively (ES Table 11.6).  Arcus consider that significant cumulative noise effects at 
more distant receptors as a result of the Development are very unlikely. 

It was agreed in consultation with Accon that the assessment to be presented would only 
consider the receptor Hillend in detail, but that as much information as possible would 
also be provided in relation to Blackcraig, including as a minimum updated predicted 
noise levels.   

5.2 Identification of Cumulative Developments 

Figure 1 shows the Development and other existing, consented and proposed (i.e. the 
subject of a current valid planning application) windfarm developments within 5 km of 
Hillend, which have been identified from the SNH windfarm database.  The 5 km search 
radius was based on professional judgment and experience: cumulative effects from 
other windfarms beyond this distance from a receptor are considered to be very unlikely, 
particularly where there are windfarms located at distances of considerably less than 
5 km, as is the case here. 

The cumulative developments identified within 5 km of Hillend comprise: 

 Hare Hill (operational); 
 Sanquhar Community (consented); 

 Whiteside Hill (consented); and 
 Sandy Knowe (s.36 application). 

Details of each of these sites, including turbine locations, dimensions, types, sound power 
levels and conditioned noise limits (where applicable), were obtained from the relevant 
planning application and consent documentation.  Further details of these sites are 
presented in Section 6.4 of this Report. 
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5.3 Baseline Noise Survey 

5.3.1 Monitoring Location 

Noise monitoring was carried out at Hillend, which is situated to the east of the proposed 
site, 773 m from the nearest turbine5.  Appendix 2 contains records of the equipment 
installation and calibration. 

5.3.2 Survey Period 

Baseline noise measurements at Hillend were carried out between the 12th of September 
and the 12th of November 2013.  

During a site visit on the 3rd of October, a calibration drift of 0.8 dB was observed.  Whilst 
according to the GPG this does necessarily discount the use of preceding data, its use is 
only appropriate with appropriate precautions or corrections.  The equipment was 
subsequently checked by the manufacturer’s UK representatives and found to be 
performing normally.  Subsequent calibration checks were also found to be within the 
normal range of variability (<= 0.5 dB). 

During a site visit on the 24th of October, it was observed that flows in a small nearby 
watercourse, which had not been observed to give rise to significant noise levels at the 
time that the equipment was installed, had increased significantly, resulting in elevated 
noise levels.  The equipment was therefore repositioned a greater distance from the 
watercourse to minimise the effects of noise from flowing water. 

Data obtained prior to the 24th of October (including the period from the 12th of 
September to 3rd of October) has therefore been excluded from the assessment. 

5.3.3 Equipment Details 

The survey was carried out in accordance with the method specified in ETSU-R-97 and 
following GPG advice.  The following specific measures ensured this compliance: 

 Rion NL-31 Type 1 measuring equipment was used, which was calibrated at the start 
of the survey and at each site visit.  A significant drift was measured on the 3rd of 
October.  No significant drift occurred between this time and the 12th of November. 

 Noise monitoring equipment was equipped with a specially-designed, dual-layer 
windshield manufactured by Rion, which have been confirmed by the supplier as 
being suitable for use in elevated wind speeds. 

 Measurements were performed at a height of 1.4 m AGL, in free-field conditions, i.e., 
a minimum of 3.5 m from any reflective surface other than the ground. 

 Background noise levels were recorded at continuous 10-minute intervals, as LA90, 

10min.  Other parameters recorded included the LAeq,10min. 

 A rain gauge was deployed at the monitoring location. 

A survey record sheet and relevant calibration certificates for noise and wind monitoring 
equipment used during the survey are included in Appendix 2. 

5.3.4 Wind Data 

SPR provided wind data for the survey period from the temporary meteorological mast on 
the Development site at Laglass Hill (grid reference 265974,608805, see Figure 1).  Wind 
speeds were measured at heights of 50 m, 40 m, and 30 m.  Direction measurements 
were made at heights of 48 m and 28 m.   

The wind speeds measured at heights of 50 m and 30 m were used to calculate wind 
speeds at the maximum proposed hub height of the Development of 65 m, which 

                                                
5
 ES Table 11.6, verified by Arcus 
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represents a worst-case approach, using the method described in the GPG.  Standardised 
10 m wind speeds were the calculated from these hub height wind speeds, again using 
the approach recommended in the GPG. 

5.3.5 Data Analysis 

Data analysis consisted of the following process: 

i. Synchronisation of measured noise level (LA90,10min), 10 m standardised wind 
speed, wind direction, and rainfall data, correcting for differences in the meaning 
of the timestamp (i.e. start or end of the 10-minute period, GMT/ BST) for each; 

ii. Exclusion of any 10-minute periods where rainfall was recorded, the preceding 
10-minute period and any other periods considered likely to have been affected 
by rainfall.  In particular measurements made prior to the 24th of October were 
excluded due to the potential for these to have been affected by watercourse 
noise; 

iii. Exclusion of any periods where the sound level meter recorded ‘over-range’ 
measurements, to eliminate any measurements affected by extraneous sounds 
(e.g. gardening equipment, barking dogs); 

v. Sorting of data into ‘quiet daytime’ and night-time periods, as defined in ETSU-R-
97; 

vi. Preparation of X-Y scatter plots of measured noise levels against standardised 
10 m wind speed for quiet daytime and night-time periods; 

vii. Application of a least-squares best fit curve to each plot, using Microsoft Excel’s 
‘Trendline’ function; and 

viii. Determination of the measured background noise level from the best fit curve. 

5.4 Noise Limits 

5.4.1 Derivation of Cumulative Noise Limits 

Hillend is owned by the Development Site landowner and is tenanted.  Both the owner 
and tenants have confirmed that they would be financial beneficiaries of the 
development.  Evidence to this effect has been separately provided to EAC by SPR.  In 
such circumstances, as discussed at Section 4.4 of this Report, ETSU-R-97 provide for an 
increase in the daytime and night-time fixed lower limits to 45 dB, LA90,10min.  The 
cumulative noise limits applied for Hillend in this Report are therefore: 

 During daytime (0700 to 2300 hours each day): the higher of 45 dB, LA90,10min or 5 dB 
above the prevailing quiet daytime background noise level; and 

 At night (2300 to 0700 hours each day): the higher of 45 dB, LA90,10min or 5 dB above 
the prevailing night-time background noise level. 

5.4.2 Apportionment of Development Noise Limits 

Worst-case predicted noise levels for each cumulative development have been calculated, 
using the methodology described in Section 5.5 of the Report.  In addition, account has 
been taken of the following factors, as recommended by the GPG: 

 Any noise limits that have been applied through planning conditions; 
 The headroom between such limits and predicted levels; 

 Where headroom of more than 2 dB exists, an additional safety margin of 2 dB 
has been added to predicted levels to cover factors such as potential increases in 
noise; 
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 Where less than 2 dB headroom exists, the safety margin has been capped at a 
level that would not result in predicted levels higher than the limits; 

 Where predicted levels are higher than the noise limits, the consented limits have 
been applied, based on the assumption that the development in question would 
be operated within the appropriate noise limits;  

 The effects of controlling properties in limiting the noise levels at other less noise-
sensitive (usually more distant) receptors; and 

 The effects of wind direction on noise immission levels. 

5.5 Noise Level Predictions 

5.5.1 Prediction Methodology 

All noise level predictions have been made using the ISO9613-2:1996 methodology and 
specific assumptions / input parameters as recommended by the GPG as described in 
Section 4.5.6 of this Report.  This has been implemented using an in-house spreadsheet 
model developed by Arcus which has been verified against proprietary noise modelling 
software and other consultancies’ in-house modelling packages. 

Where account has been taken of the effects of wind direction on noise immission, this 
has been done using the factors described at paragraph 4.4.2 of the GPG, applying a 
polynomial interpolation at wind directions between 90 and 180 degrees. 

An in-house GIS (Geographical Information Systems) model has been used to identify 
whether it is appropriate to apply barrier effects or concave ground corrections.   

5.5.2 Proposed Turbine Locations 

Table 1 details the proposed turbine co-ordinates and hub heights. 

Table 1: Proposed Turbine Co-ordinates and Hub Heights 

I.D. X Y Hub Height 

1 266488 609723 49 

2 266246 609582 49 

3 266048 609562 60 

4 265774 609399 49 

5 266432 609456 65 

6 266262 609336 65 

7 266039 609350 65 

8 265880 609192 55 

9 265671 609199 49 

10 265612 608929 44 

11 265807 608960 55 

12 266052 609046 60 

13 266254 609029 60 

14 266461 608968 65 

15 266676 608935 65 

16 266539 608766 65 

17 266333 608796 65 

18 266130 608856 60 
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Table 1: Proposed Turbine Co-ordinates and Hub Heights (continued) 

I.D. X Y Hub Height 

19 265945 608741 49 

20 266039 608525 49 

21 266285 608577 65 

22 266311 608361 49 

23 266489 608292 44 

24 266692 608236 49 

25 266877 608356 65 

26 267095 608430 65 

27 267250 608591 65 

28 267500 608531 65 

29 267290 608344 65 

30 267046 608196 65 

31 266843 608102 49 

32 267011 607971 65 

33 266597 607835 65 

34 266402 607844 65 

35 266211 607920 60 

36 266260 607679 65 

37 266058 607755 65 

38 266101 607511 65 

39 265900 607618 65 

5.5.3 Turbine Source Noise Level Data 

The candidate turbine for the Development is the Gamesa G52 850 kW with hub heights 
ranging from 44 m to 65 m.  SPR have provided current manufacturer’s noise emission 
data for the candidate turbine.  This comprises two documents (included in the 
Confidential Appendix, which has been provided separately to EAC and Accon): a 
specification document which includes broadband sound power levels and an analysis of 
likely frequency spectra. 

5.5.3.1 Broadband Sound Power Levels 

The manufacturer’s specification document provides sound power levels for four hub 
heights: 44 m, 49 m, 55 m, and 65 m.  It states in the definitions that the quoted sound 
power levels represent mean values and that an addition of 2 dB should be added to the 
quoted values to obtain the declared value, as defined in IEC-61400-146.  The GPG 
considers that declared values can be used directly (with G=0.5) in calculating predicted 
noise immission levels without further additions for measurement uncertainty.  Table 2 
details the declared sound power levels for the turbine at various hub heights.  Sound 
power levels for a hub height of 60 m have been interpolated from the values at 55 m 
and 65 m. 

  

                                                
6
 Wind Turbines – Part 14: Declaration of apparent sound power level and tonality values 
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Table 2: Declared Sound Power Levels, Gamesa G52 850 kW 

Hub 
Height 
(m) 

Standardised Wind Speed at 10 m AGL, ms-1 

4 5 6 7 8 9 10 11 12 

Declared Sound Power Level, LWA, dB 

44 94.7 98.8 102.9 104.7 105.6 105.8 105.8 105.8 105.8 

49 94.9 99.2 103.2 104.8 105.7 105.8 105.8 105.8 105.8 

55 95.2 99.5 103.5 105.0 105.8 105.8 105.8 105.8 105.8 

60 95.4 99.8 103.7 105.4 105.8 105.8 105.8 105.8 105.8 

65 95.6 100.0 103.8 105.8 105.8 105.8 105.8 105.8 105.8 

5.5.3.2 Octave Band Spectra 

The Gamesa spectral analysis report provides third-octave frequency spectra for Gamesa 
G52 and G58 turbines, based on a number of test reports and computer modelling.  The 
report provides spectra described as optimistic, average and pessimistic models, with 
increasing low-frequency noise content (lower frequencies are attenuated less with 
distance due to air absorption and ground effects than higher frequencies), all normalised 
to an overall 100 dB(A) level.  The average and pessimistic spectra for the G52 have 
been converted to octave-band spectra and are detailed in Table 3. 

Table 3: Octave-band Spectra for Gamesa G52 

Spectrum 

Octave-band Centre Frequency, f, Hz 

63 125 250 500 1000 2000 4000 8000 

Octave-band Sound Power Level, LWA,f 

Average 81.0 87.9 92.9 94.5 94.1 91.6 86.1 75.3 

Pessimistic 82.4 88.9 93.3 94.7 93.8 90.9 85.2 72.8 

Predictions have been presented only for the ‘pessimistic’ spectrum as a worst-case 
approach however equivalent levels for the ‘average’ spectra have also been calculated 
and the resulting difference is also detailed within this Report (Section 7.1). 

The spectra were used by first scaling the spectrum to the maximum broadband sound 
power level of 105.8 dB(A) by adding 5.8 dB(A) to each octave-band level.  This scaled 
spectrum was used to calculate predicted noise immission levels for wind speeds of 9 ms-

1 and above.  Levels for other wind speeds were then calculated by subtracting the 
difference between the maximum sound power level and that at the relevant wind speed 
from the predicted level at 9 ms-1. 

6 BASELINE 

6.1 Potential Receptors 

As discussed at Section 5.1, this Report considers two receptors: Hillend and Blackcraig.  
Arcus consider that significant cumulative effects are unlikely to occur at other receptors.  
Table 4 provides details of the locations of these receptors, which are also illustrated in 
Figure 1. 
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Table 4: Potential Noise-Sensitive Receptors 

Name Easting Northing Distance to Nearest 
Turbine (m) 

Hillend 268150 608950 773 

Blackcraig 263350 608200 2,298 

As discussed in Section 3 of this Report, the scope of assessment has been agreed with 
Accon to include a detailed assessment of cumulative effects at Hillend, together with, as 
a minimum, updated predicted noise levels for Blackcraig. 

6.2 Baseline Noise Levels 

Charts 1 and 2 show the results of the baseline noise survey and analysis carried out at 
Hillend as described in Section 5 of this Report.  
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Table 5 details the prevailing background noise levels for quiet daytime and night-time 
periods, which have been calculated from the background noise trendline shown in each 
chart.  Quiet daytime prevailing background noise levels at wind speeds lower than 3 ms-

1 have been assumed to be equal to those at 3 ms-1, as shown by the Assumed Prevailing 
Background Noise line in Chart 1, as the trendline has an upward trend with decreasing 
wind speed below 3 ms-1.  This is also indicated using italics in Table 5. 

Table 5: Prevailing Background Noise Levels at Hillend 

Period 

Standardised Wind Speed at 10 m AGL, ms-1 

1 2 3 4 5 6 7 8 9 10 11 12 

Declared Sound Power Level, LWA, dB 

Quiet 
Daytime 

35.1 35.1 35.1 35.2 35.7 36.5 37.6 38.8 40.2 41.6 43.1 44.5 

Night 33.4 33.6 34.0 34.5 35.1 35.8 36.8 37.8 39.0 40.3 41.8 43.4 

6.3 Cumulative Noise Limits 

Cumulative Noise Limits have been calculated from the Prevailing Background Noise 
Levels as described at Section 5.4.1 of this Report and are detailed in Table 6. 

Table 6: Cumulative Noise Limits for Hillend 

Period 

Standardised Wind Speed at 10 m AGL, ms-1 

1 2 3 4 5 6 7 8 9 10 11 12 

Cumulative Noise Limit, dB, LA90,10min 

Day 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.2 46.6 48.1 49.5 

Night 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.3 46.8 48.4 

y = 0.07092x2 - 0.01188x + 33.36444
R² = 0.62059
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6.4 Cumulative Developments 

6.4.1 Hare Hill Windfarm 

Hare Hill Windfarm consists of 20 operational Vestas V47 wind turbines with a hub height 
of 39 m.  Noise emission data for these turbines has been sourced from manufacturer’s 
documentation, which is included in the Confidential Appendix.  This states a broadband 
sound power level of 100.8 dB(A) at a 10 m wind speed of 8 ms-1 and an uncertainty of 
2 dB.  The gradient of the wind turbine noise level in relation to wind speed is given as 
0.45 dB/ms-1.  This gradient has been used to calculate the Measured Sound Power 
Levels in relation to wind speed shown in Table 7.  An addition of 3.3 dB (1.645 x 
uncertainty) has been made to derive the Assumed Sound Power Levels in accordance 
with the GPG.  The documentation also provides an octave-band spectrum, equivalent to 
100.8 dB(A), which is also shown in Table 7. 

Table 7: Assumed Turbine Noise Emissions, Hare Hill 

Standardised 
10 m Wind 
Speed, ms-1 

4 5 6 7 8 9 10 11 12 

Measured 
Sound Power 
Level, dB, LWA 

99.0 99.5 99.9 100.4 100.8 101.3 101.7 102.2 102.6 

Assumed 
Sound Power 
Level, dB, LWA 

101.0 101.5 101.9 102.4 102.8 103.3 103.7 104.2 104.6 

Octave Band Centre 
Frequency, f,  Hz 63 125 250 500 1000 2000 4000 8000 

Octave Band sound 
Power level, LWAf, dB 78.2 86.1 89.8 95.2 97.0 92.9 87.9 69.2 

Predicted noise levels for Hare Hill, calculated using the above data, are presented in 
Table 8.  

Table 8: Predicted Noise Levels for Hare Hill 

Receptor 

Standardised 10 m Wind Speed, ms-1 

4 5 6 7 8 9 10 11 12 

Predicted Noise Level, dB, LA90,10min 

Hillend 29.2 29.7 30.1 30.6 31.0 31.5 31.9 32.4 32.8 

Blackcraig 26.3 26.8 27.2 27.7 28.1 28.6 29.0 29.5 29.9 

The Planning Conditions for Hare Hill (Inquiry Report dated 5 March 1997) do not include 
any conditions relating to noise limits.  However, the Reporter makes reference to noise 
and states that noise levels at the nearest properties (Blackcraig and Hillend) would be 
likely to be below the 35 dB, LA90,10min limit proposed in the then-emerging guidelines 
(ETSU-R-97).  It can be seen from Table 8 that the predicted noise levels are significantly 
lower than the 35 dB(A) simplified criterion.   

Worst-case sound power levels have been calculated for Hare Hill by increasing the 
assumed sound power levels detailed in Table 7 by 2 dB at all wind speeds.  Table 9 
details worst-case turbine sound power levels (including uncertainty) for Hare Hill.  These 
have been used to calculate worst-case predicted noise levels for Hare Hill, which are 
shown in Table 10. 

  



Arcus Consultancy Services Ltd ScottishPower Renewables 
Page 16  October 2014 

Table 9: Worst-Case Sound Power Levels for Hare Hill 

Standardised 
10 m Wind 
Speed, ms-1 

4 5 6 7 8 9 10 11 12 

Worst-case 
Sound Power 
Level, dB, LWA 

103.0 103.5 103.9 104.4 104.8 105.3 105.7 106.2 106.6 

Table 10: Worst-Case Predicted Noise Levels for Hare Hill 

Receptor 

Standardised 10 m Wind Speed, ms-1 

4 5 6 7 8 9 10 11 12 

Predicted Noise Level, dB, LA90,10min 

Hillend 31.1 31.6 32.0 32.5 32.9 33.4 33.8 34.3 34.7 

Blackcraig 28.3 28.8 29.2 29.7 30.1 30.6 31.0 31.5 31.9 

6.4.2 Sanquhar Community Windfarm 

Sanquhar Community Windfarm (Sanquhar CWF) has consent for 12 turbines of up to 
126.5 m tip height, with a candidate turbine of the Repower (now Senvion) MM92.  Noise 
emission data for these turbines has been sourced from manufacturer’s documentation, 
which is included in the Confidential Appendix and summarised in Table 11.  This 
comprises a warranty document with broadband sound power levels (exclusive of 
measurement uncertainty) and a test report which includes both broadband and octave 
band sound power levels, but which does not quote uncertainty.  The warranted values 
are slightly higher than the measured ones, so have been adopted for the assessment, 
with an addition of 2 dB as recommended in the GPG.  The test report includes an 
octave-band spectrum, equivalent to a broadband sound power level of 103.1 dB(A), 
which has been used as the source for modelling in the manner described for the Gamesa 
spectra in Section 5.5.3 of this Report. 

Table 11: Assumed Turbine Noise Emissions, Sanquhar CWF 

Standardised 
10 m Wind 
Speed, ms-1 

4 5 6 7 8 9 10 11 12 

Guaranteed 
Sound Power 
Level, dB, LWA 

93.3 100.4 102.4 103.1 103.2 103.2 103.2 103.2 103.2 

Measured 
Sound Power 
Level, dB, LWA 

- - 101.9 103 103.1 102.4 - - - 

Assumed 
Sound Power 
Level, dB, LWA 

95.3 102.4 104.4 105.1 105.2 105.2 105.2 105.2 105.2 

Octave Band Centre 
Frequency, f,  Hz 63 125 250 500 1000 2000 4000 8000 

Octave Band sound 
Power level, LWAf, dB 83.2 91.4 97.0 98.7 96.7 91.0 84.3 81.1 

Predicted noise levels for Sanquhar CWF, calculated using the above data, are presented 
in Table 12.  
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Table 12: Predicted Noise Levels for Sanquhar CWF 

Receptor 

Standardised 10 m Wind Speed, ms-1 

4 5 6 7 8 9 10 11 12 

Predicted Noise Level, dB, LA90,10min 

Hillend 23.3 30.4 32.4 33.1 33.2 33.2 33.2 33.2 33.2 

Blackcraig 7.1 14.2 16.2 16.9 17.0 17.0 17.0 17.0 17.0 

Due to the very low predicted noise levels at Blackcraig, it is not considered necessary to 
give further consideration to the effects of Sanquhar CWF at this receptor. 

Planning conditions included in the Decision Notice for Sanquhar CWF (18 February 2014) 
specify limits of: 

 During daytime: the higher of 35 dB, LA90,10min or 5 dB above background; and 
 At night: the higher of 43 dB, LA90,10min or 5 dB above background. 

Background noise levels are referenced to those presented in the ES for the site.  These 
are related to wind speeds measured at 10 m height, and therefore the background noise 
levels need to be adjusted to standardised values for consistency before calculating noise 
limits applicable to Sanquhar CWF for the purposes of this assessment.  The GPG 
provides a mechanism, for doing so, which involves adjusting the wind speed reference 
by +3 ms-1 for turbines of the size range in question7.   

Table 13 details noise limits applicable to Sanquhar CWF at Hillend, taking into account 
wind speed reference adjustments. 

Table 13 Noise Limits Applicable to Sanquhar CWF at Hillend 

Period 

Standardised 10 m Wind Speed, ms-1 

4 5 6 7 8 9 10 11 12 

Noise Limit, dB, LA90,10min 

Daytime 35.0 35.0 35.0 36.0 37.0 39.0 41.0 42.0 44.0 

Night 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 44.0 

Table 14 details the headroom between predicted noise levels for Sanquhar CWF at 
Hillend (Table 12) and the corresponding noise limits (Table 13).  Note that a positive 
value in Table 14 indicates that the predicted noise level is lower than the limit. 

Table 14: Headroom at Hillend for Sanquhar CWF 

Period 

Standardised 10 m Wind Speed, ms-1 

4 5 6 7 8 9 10 11 12 

Headroom, dB 

Daytime 11.7 4.6 2.6 2.9 3.8 5.8 7.8 8.8 10.8 

Night-time 19.7 12.6 10.6 9.9 9.8 9.8 9.8 9.8 10.8 

It can be seen that significant headroom (>5-10 dB as defined in GPG 5.4.11) exists at 
Hillend at night and at wind speeds lower than 5 ms-1 and greater than 8 ms-1 during the 
day.  In such cases, the GPG suggests that it is appropriate to apply an additional safety 

                                                
7
 The GPG suggests altering the wind speed reference for turbine noise levels by -3 ms-1 for turbines of greater than 60 m hub 

height.  Whilst this would be valid for assessment of an individual site, to allow comparison with other sites employing a 
standardised 10 m wind speed, as in this case, it is necessary to adjust the wind speed reference used for background noise 
rather than turbine noise. 
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margin to allow for factors such as increases in noise levels.  Such a safety margin of 
2 dB has been applied.  On this basis, the worst-case sound power levels detailed in 
Table 15 have been calculated for Sanquhar CWF.  These have been used to calculate 
the worst-case predicted noise levels for Sanquhar CWF shown in Table 16. 

Table 15: Worst-case Sound Power Levels for Sanquhar CWF  

Standardised 
10 m Wind 
Speed, ms-1 

4 5 6 7 8 9 10 11 12 

Worst-case 
Sound Power 
Level, dB, LWA 

98.3 105.4 107.0 108.0 108.2 108.2 108.2 108.2 108.2 

Table 16: Worst-Case Predicted Noise Levels for Sanquhar CWF 

Receptor 

Standardised 10 m Wind Speed, ms-1 

4 5 6 7 8 9 10 11 12 

Predicted Noise Level, dB, LA90,10min 

Hillend 25.3 32.4 34.4 35.1 35.2 35.2 35.2 35.2 35.2 

Blackcraig 9.1 16.2 18.2 18.9 19.0 19.0 19.0 19.0 19.0 

6.4.3 Whiteside Hill Windfarm 

Whiteside Hill Windfarm (Whiteside) has consent for 11 turbines of up to 121.2 m to tip.  
The developers, SSE, have informed Arcus that the most likely turbine model for 
Whiteside is the Siemens SWT-2.3-82 with a hub height of 80 m and rotor diameter of 
82.4 m.  Noise emission data for these turbines has been sourced from manufacturer’s 
documentation, which is included in the Confidential Appendix and summarised in Table 
17.  This comprises a warranty document with broadband sound power levels (exclusive 
of measurement uncertainty) and octave band sound power levels, but which does not 
quote uncertainty.  An addition of 2 dB has therefore been made to the stated levels to 
account for measurement uncertainty, in accordance with GPG recommendations, as 
shown in Table 17. 

Table 17: Assumed Turbine Noise Emissions, Whiteside8 

Standardised 
10 m Wind 
Speed, ms-1 

4 5 6 7 8 9 10 11 12 

Warranted 
Sound Power 
Level, dB, LWA 

90.3 98.5 103.2 104.5 104.5 104.5 104.5 104.5 104.5 

Assumed 
Sound Power 
Level, dB, LWA 

92.3 100.5 105.2 106.5 106.5 106.5 106.5 106.5 106.5 

Octave Band Centre 
Frequency, f,  Hz 63 125 250 500 1000 2000 4000 8000 

Octave Band Sound 
Power Level @ 8 ms-1, 
LWAf, dB 

79.8 89.8 98.5 100.6 100.9 98.3 96.4 90.6 

                                                
8
 Note that these differ from those employed in preparing the noise contour plot, which was based on SWT-2.3-93. 
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Predicted noise levels for Whiteside, calculated using the above data, are presented in 
Table 18.  

Table 18: Predicted Noise Levels for Whiteside 

Receptor 

Standardised 10 m Wind Speed, ms-1 

4 5 6 7 8 9 10 11 12 

Predicted Noise Level, dB, LA90,10min 

Hillend 10.1 17.2 18.8 19.8 20.0 20.0 20.0 20.0 20.0 

Blackcraig -3.4
9
 4.8 9.5 10.8 10.8 10.8 10.8 10.8 10.8 

Due to the very low predicted noise levels at Hillend and Blackcraig, it is not possible for 
Whiteside to contribute significantly to cumulative noise effects with the Development at 
these receptors.  It is therefore not considered necessary to give further consideration to 
the effects of Whiteside in the cumulative assessment.  This factor confirms the validity of 
the assumption made at Section 5.2 of this Report that cumulative effects from other 
windfarms beyond a distance of 5 km from a receptor are very unlikely. 

6.4.4 Sandy Knowe Windfarm 

Sandy Knowe consists of 30 proposed turbines of 125 m tip height with the Vestas V90 3 
MW as the candidate.  Noise data for this turbine model sourced from The Sandy Knowe 
ES has been employed, with an addition of 2 dB for measurement uncertainty in 
accordance with the GPG (as no statement on uncertainty is given in the Sandy Knowe 
ES).  Table 19 details the sound power levels assumed. 

Table 19: Assumed Turbine Noise Emissions, Sandy Knowe 

Standardised 
10 m Wind 
Speed, ms-1 

4 5 6 7 8 9 10 11 12 

Sound Power 
Level from 
Sandy Knowe 
ES Table 
10.14, dB LWA 

97.9 100.9 104.2 106.1 107 106.9 105.6 105.2 105.3 

Assumed 
Sound Power 
Level, dB, LWA 

99.9 102.9 106.2 108.1 109.0 108.9 107.6 107.2 107.3 

Octave Band Centre 
Frequency, f,  Hz 63 125 250 500 1000 2000 4000 8000 

Octave Band Sound 
Power level from 
Sandy Knowe ES Table 
10.15, LWAf, dB 

91.3 93.0 95.5 98.2 100.4 99.2 94.9 85.0 

Predicted noise levels for Sandy Knowe, calculated using the above data, are presented in 
Table 20.  

  

                                                
9
 A negative value represents a level that is lower than the human threshold of perception. 
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Table 20: Predicted Noise Levels for Sandy Knowe 

Receptor 

Standardised 10 m Wind Speed, ms-1 

4 5 6 7 8 9 10 11 12 

Predicted Noise Level, dB, LA90,10min 

Hillend 31.1 34.1 37.4 39.3 40.2 40.1 38.8 38.4 38.5 

Blackcraig 15.6 18.6 21.9 23.8 24.7 24.6 23.3 22.9 23.0 

The Sandy Knowe ES and Draft Statement of Dumfries and Galloway Council to the 
Energy Consents Unit have been reviewed to identify noise limits for Sandy Knowe 
recommended by the Council to Scottish Ministers.  These comprise: 

 During daytime: the higher of 35 dB, LA90,10min or 5 dB above background; and 
 At night: the higher of 43 dB, LA90,10min or 5 dB above background. 

Background noise levels are referenced within the Draft Statement to regression lines 
presented within Appendix 10.5 of the Sandy Knowe ES.  The regression lines are actually 
contained within the Sandy Knowe ES Appendix 10.6.  However, an Addendum was 
submitted in November 2013 which includes an updated regression analysis (Appendix 11 
of the Addendum) which includes updated charts showing lower prevailing background 
noise levels than in ES Appendix 10.6. The updated and lower background noise levels 
have been adopted for the purposes of calculating noise limits for Sandy Knowe for the 
purposes of this Report.  The Draft Statement states that the High Cairn background 
noise levels should be applied at Hillend.  The regression line equations presented for 
High Cairn in The Sandy Knowe Addendum Appendix 11 have therefore been used to 
calculate background noise levels and hence limits applicable to Sandy Knowe at Hillend, 
as detailed in Table 21.  These are correlated with standardised 10 m wind speeds and 
can therefore be applied without correction for wind shear. 

Table 21: Noise Limits Applicable to Sandy Knowe 

Period 

Standardised 10 m Wind Speed, ms-1 

4 5 6 7 8 9 10 11 12 

Noise Limit, dB, LA90,10min 

Day 39.8 40.5 41.3 42.1 43.0 43.9 44.9 46.0 47.2 

Night 43.0 43.0 43.0 43.0 43.0 43.0 43.2 45.0 47.0 

Table 22 details the headroom between predicted noise levels for Sandy Knowe at Hillend 
(Table 20) and the corresponding noise limits (Table 21).  Note that a positive value in 
Table 22 indicates that the predicted noise level is lower than the limit. 

Table 22: Headroom at Hillend for Sandy Knowe 

Period 

Standardised 10 m Wind Speed, ms-1 

4 5 6 7 8 9 10 11 12 

Headroom, dB 

Daytime 8.7 6.4 3.9 2.8 2.8 3.8 6.1 7.6 8.7 

Night-time 11.9 8.9 5.6 3.7 2.8 2.9 4.4 6.6 8.5 

A safety margin of 2 dB has been applied to allow for factors such as increases in noise 
levels.  On this basis, the worst-case sound power levels detailed in Table 23 have been 
calculated for Sandy Knowe.  These have been used to calculate the worst-case predicted 
noise levels for Sandy Knowe shown in Table 24. 
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Table 23: Worst-case Sound Power Levels for Sandy Knowe  

Standardised 
10 m Wind 
Speed, ms-1 

4 5 6 7 8 9 10 11 12 

Worst-case 
Sound Power 
Level, dB, LWA 

101.9 104.9 108.2 110.1 111.0 110.9 109.6 109.2 109.3 

Table 24: Worst-Case Predicted Noise Levels for Sandy Knowe 

Receptor 

Standardised 10 m Wind Speed, ms-1 

4 5 6 7 8 9 10 11 12 

Predicted Noise Level, dB, LA90,10min 

Hillend 33.1 36.1 39.4 41.3 42.2 42.1 40.8 40.4 40.5 

Blackcraig 17.6 20.6 23.9 25.8 26.7 26.6 25.3 24.9 25.0 

6.5 Combined Noise Levels from Other Windfarm Developments 

The (worst-case) combined10 noise level resulting from the operation of Hare Hill, 
Sanquhar Community and Sandy Knowe Windfarms has been calculated using the worst-
case sound power levels calculated above for each.  The effects of wind direction on 
noise immission have been taken into account in this calculation as described at Section 
5.5.1 of this Report.  Table 25 shows the worst-case combined noise levels from the 
other windfarms (excluding the Development) and the corresponding wind direction. 

Table 25: Worst-Case Predicted Combined Noise Levels  

Receptor 
Wind 
Direction 

Standardised 10 m Wind Speed, ms-1 

4 5 6 7 8 9 10 11 12 

Predicted Noise Level, dB, LA90,10min 

Hillend 75-90 34.1 37.8 40.7 42.3 43.0 43.0 41.9 41.7 41.7 

Blackcraig 15-105 28.7 29.6 30.5 31.4 31.9 32.2 32.2 32.5 32.8 

6.6 Noise Limits for the Development 

Noise Limits for the Development, applicable at Hillend, have been calculated by 
logarithmically subtracting the Worst-case Predicted Combined Noise Level (Table 25) 
from the Cumulative Noise Limit (Table 6) and are detailed in Table 26. 

Table 26: Noise Limits for the Development at Hillend 

Period 

Standardised 10 m Wind Speed, ms-1 

4 5 6 7 8 9 10 11 12 

Noise Limit, dB, LA90,10min 

Daytime  

(0700-2300) 
44.6 44.1 43.0 41.7 40.7 41.2 44.8 47.0 48.7 

Night  

(2300-0700) 
44.6 44.1 43.0 41.7 40.7 40.7 42.6 45.2 47.4 

                                                
10

 In this report, ‘combined’ noise levels refer to the effects of windfarm developments other than Hare Hill Extension (i.e. Hare 

Hill, Sanquhar Community and Sandy Knowe Windfarms). 
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It is proposed that the simplified criterion described in ETSU-R-97 of 35 dB, LA90,10min at 
10m wind speeds of up to 10 ms-1 is applied to the effects of the Development at 
Blackcraig. 

7 PREDICTED NOISE LEVELS 

Table 27 shows predicted noise levels from the Development for Hillend and Blackcraig.  
Note that these predictions are based on the ‘pessimistic’ spectrum for the G52 wind 
turbine; the use of the ‘average spectrum would result in predictions that are 0.3 to 0.4 
dB lower at Hillend and 0.4 to 0.5 dB lower at Blackcraig, and lower still for use of the 
‘optimistic’ spectrum. 

Table 27: Predicted Noise Levels for Hare Hill Extension 

Receptor 

Standardised 10 m Wind Speed, ms-1 

4 5 6 7 8 9 10 11 12 

Predicted Noise Level, dB, LA90,10min 

Hillend 30.8 35.1 39.0 40.9 41.1 41.1 41.1 41.1 41.1 

Blackcraig 22.6 26.9 30.8 32.6 33.0 33.1 33.1 33.1 33.1 

8 ASSESSMENT 

Table 28 details the difference (margin) between the predicted noise levels for the 
Development at Hillend (Table 27) and the Development Noise Limits (Table 26).  Note 
that in Table 28, a negative value indicates that the predicted level is lower than the limit 
and a positive value the converse. 

Table 28: Assessment at Hillend 

Period 

Standardised 10 m Wind Speed, ms-1 

4 5 6 7 8 9 10 11 12 

Margin, dB, LA90,10min 

Daytime  

(0700-2300) 
-13.9 -9.0 -4.0 -0.8 0.4 -0.1 -3.7 -5.9 -7.6 

Night  

(2300-0700) 
-13.9 -9.0 -4.0 -0.8 0.4 0.4 -1.6 -4.1 -6.3 

As can be seen from Table 28, an exceedence of Development Noise Limits of 0.4 dB is 
predicted at Hillend for daytime wind speeds of 8 ms-1 and night-time wind speeds of 8 
and 9 ms-1.  Such exceedences would not be completely eliminated by the assumption of 
the average spectrum as the difference in results for the wind speeds in question is only 
0.3 dB.  These predicted exceedences would only occur for wind directions between 180 
and 345 degrees of North.  It should be noted that these directions are more than 90 
degrees different to those under which the worst-case predicted combined noise levels 
from the other windfarm developments would occur.  An additional analysis of effects 
under a range of wind directions has therefore been carried out, as described at Section 
9, below. 

Noise levels from the Development are predicted to be lower than the simplified criterion 
described in ETSU-R-97 of 35 dB, LA90,10min at 10m wind speeds of up to 10 ms-1 at 
Blackcraig. 
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9 MITIGATION AND RESIDUAL EFFECTS 

Given, as stated above, that the wind directions under which the predicted exceedences 
would occur and those under which the maximum noise levels from other developments 
would occur are significantly different, it is considered appropriate to increase the 
Development Noise Limits by a small amount (e.g. 0.5 dB(A)) at critical wind speeds to 
accommodate predicted noise levels without the requirement for management of noise 
emissions from the turbines, with its associated loss of generation.   

Allowing such a small increase in Development limits would not result in cumulative11 
exceedences of ETSU limits.  To illustrate this, Table 29 details the noise levels from the 
Development, and the worst-case noise levels from the other windfarms for wind speeds 
of 8 and 9 ms-1 and wind directions at 30 degree intervals.  The relevant cumulative noise 
limits are also provided for comparison. 

Table 29: Cumulative Noise Levels by Wind Direction 

 Wind Direction, Degrees of North 

0 30 60 90 120 150 180 210 240 270 300 330 

Noise Level, dB, LA90,10min 

Wind Speed = 8 ms-1 

Noise Limit  

(Day and Night) 
45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 

Predicted Level –  

Hare Hill Extension Only 
36.8 33.2 31.5 31.6 33.8 38.3 40.5 41.1 41.1 41.1 41.1 39.9 

Predicted Level – 

Worst-case Combined  

(HH, SCWF, SK) 

42.8 42.8 43.0 43.0 42.1 39.8 38.0 37.8 37.3 37.5 40.3 42.4 

Predicted Cumulative  

Noise Level 

(all four windfarms) 

43.8 43.3 43.3 43.3 42.7 42.1 42.4 42.8 42.6 42.7 43.7 44.3 

Wind Speed = 9 ms-1 

Noise Limit  

(Night) 
45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 

Predicted Level –  

Hare Hill Extension Only 
36.9 33.2 31.5 31.6 33.9 38.3 40.5 41.1 41.1 41.1 41.1 39.9 

Predicted Level – 

Worst-case Combined  

(HH, SCWF, SK) 

42.7 42.8 42.9 42.9 42.1 39.7 37.9 37.9 37.4 37.6 40.3 42.3 

Predicted Cumulative  

Noise Level 

(all four windfarms) 

43.7 43.3 43.2 43.2 42.7 42.1 42.4 42.8 42.6 42.7 43.7 44.3 

It can be seen from Table 29 that the predicted cumulative noise levels, taking account of 
the effects of wind direction on noise immission, and including an additional safety 
margin of 2dB on the other windfarms are lower than the 45 dB limit that is applicable at 
the relevant wind speeds. 

                                                
11

 In this report, ‘cumulative’ noise levels refer to the effects of Hare Hill Extension together with Hare Hill, Sanquhar 

Community and Sandy Knowe windfarms.  ‘Combined’ noise levels refer to the effects of windfarm developments other than 
Hare Hill Extension (i.e. Hare Hill, Sanquhar Community and Sandy Knowe Windfarms). 
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In addition, it is not necessary for noise limits at wind speeds lower than 8 ms-1 to be 
higher than those at 8 ms-1 as the turbine’s noise emissions are equal to or lower than 
those at 8 ms-1 at these lower wind speeds. 

Table 30 details amended noise limits that could be applied in such a manner with the 
amended limits indicated in italics.  Application of these limits through planning conditions 
would ensure that residual cumulative noise levels with other nearby, operational 
consented and application windfarms would be within appropriate noise limits as defined 
in ETSU-R-97.  In addition, as stated at Section 6.6 of this Report, it is proposed that the 
simplified criterion described in ETSU-R-97 of 35 dB, LA90,10min is applied to the effects of 
the Development at Blackcraig. 

Appendix 3 contains proposed planning conditions which include this table of amended 
noise limits and are based on the examples provided in the GPG. 

Table 30:  Amended Development Noise Limits for Hillend 

Period 

Standardised 10 m Wind Speed, ms1 

4 5 6 7 8 9 10 11 12 

Noise Limit, dB, LA90,10min 

Daytime  

(0700-2300) 
41.2 41.2 41.2 41.2 41.2 41.2 44.8 47.0 48.7 

Night  

(2300-0700) 
41.2 41.2 41.2 41.2 41.2 41.2 42.6 45.2 47.4 

10 SUMMARY AND CONCLUSIONS 

A cumulative noise assessment has been carried out for the proposed Hare Hill Extension 
Windfarm (the Development).  The purpose of this was to address concerns raised by 
East Ayrshire Council and their acoustic consultants, Accon.  The scope of the assessment 
was agreed with Accon.   

The assessment addresses cumulative noise effects at one receptor (Hillend) in detail, 
and provides updated predicted noise levels for another, Blackcraig.  No other receptors 
are situated sufficiently close to the Development for significant cumulative effects to be 
likely. 

The recommendations of ETSU-R-97 and the IOA Good Practice Guide to its use have 
been followed in the assessment. 

Baseline noise levels were measured at Hillend in 2013, and used to derive cumulative 
noise limits in accordance with ETSU-R-97.  

Other windfarm developments (operational, consented and application-stage) within a 
radius of 5 km of Hillend have been identified and taken into account in the assessment.  
It has been verified that significant cumulative effects from other windfarms beyond this 
distance are unlikely. 

Worst-case combined predicted noise levels for the other windfarms (Hare Hill, Sanquhar 
Community and Sandy Knowe12) have been calculated, taking account of noise limits 
applied, or likely to be applied, through planning conditions, the headroom likely to exist 
between actual noise levels and these limits, the presence of controlling properties and 
the effects of wind direction on noise immission levels.  These combined levels were 
logarithmically subtracted from the cumulative noise limits to determine an appropriate 
set of noise limits for the Development. 

                                                
12

 Whiteside Hill would not contribute significantly to combined or cumulative noise levels at Hillend or Blackcraig. 



Cumulative Noise Assessment  
Hare Hill Extension Windfarm  

ScottishPower Renewables Arcus Consultancy Services Ltd 
October 2014 Page 25 

Noise levels for the Development were predicted in accordance with best practice, 
conservatively assuming a ‘pessimistic’ noise spectrum, and found to be marginally (less 
than 0.5 dB) higher than the limits at certain wind speeds.  Therefore, further 
consideration was given to the effects of wind direction by comparing the noise levels 
from the Development, the other sites’ combined levels and cumulative noise levels at 
various wind directions.  It was found that the cumulative noise level at all wind 
directions would be less than the relevant cumulative noise limit.  It is therefore 
considered appropriate to increase the Development’s noise limits by 0.5 dB at the 
relevant wind speeds to accommodate predicted noise levels, as this would not result in 
cumulative noise levels higher than recommended by ETSU-R-97. 

A set of planning conditions incorporating these limits and based on examples provided in 
the Good Practice Guide are proposed. 

In conclusion, this Report addresses the concerns of the EAC and their consultants Accon, 
and demonstrates that cumulative noise levels from the Development and other nearby 
windfarms would be within recommended limits.  Such effects can be controlled through 
the application of appropriate planning conditions and should therefore not constitute a 
reason for refusal of planning permission. 
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APPENDIX 1: EAC LETTER, ACCON REPORT, CORRESPONDENCE 
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Contact details: ACCON UK Limited, Unit B, Fronds 

Park, Frouds Lane, Aldermaston, Reading RG7 4LH 

Tel: 0117 9710000 
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Hare Hill Wind Farm Ref: 09/0211/FL  

 

Local Authority: 
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David Wilson 

 

Contact details: 

Tel: 01563 576528 

Address:  

East Ayrshire Council 

London Road HQ 

Kilmarnock 

KA3 7BU 
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Background: The proposed Hare Hill wind 

farm windfarm extension consists of 39 

turbines with a range of heights between 

44 m and 91 m to blade tip and associated 

infrastructure. The installed capacity of the 

project will be up to approximately 33 

MW.   

The proposed Hare Hill Windfarm 

Extension is situated at a county division 

between East Ayrshire and 

Dumfries and Galloway on undulating 

uplands above Afton Water and the River 

Nith. The windfarm extension site would 

be located on an area which is intensely 

rural with the lower slopes of the hill 

providing rough grazing for cattle and hill 

pasture for sheep. There are a few 

inhabited relatively distant properties and 

two properties being relatively close at 

distances of 773m (Hillend) from the 

nearest turbine and 2298m (Bl;ackcraig) 

from the nearest turbine. The nearest 

village located to the northwest, New 

Cumnock, is over three kilometres from 

the nearest turbine of the windfarm 

extension. Kirkconnel is located to the 

 

Requirement: To review those submitted documents 

relating to noise in respect of the Hare Hill extension 

wind farm proposals to determine the acceptability or 

otherwise of the proposals with respect to noise. 

 

 

 



northeast of the extension site.  

There are no industrial noise sources or 

nearby roads in the immediate vicinity of 

the windfarm extension with the main 

activities being hill farming and forestry. 

 

Preliminary Response: 
We have reviewed two principal documents in providing this response and they are: 

 

• Hare Hill Wind Farm Extension , Environmental Statement,  Chapter 11: Noise Assessment, 

2007 

•  Technical Appendix D - Operational Noise Impact Assessment , 2006 

• Technical Appendix D - Hare Hill Construction Noise Impact Assessment, 2007 

 

 

The ES identifies that an initial process was adopted for identifying those locations where noise 

levels at sensitive receptors would not exceed 35 LA90 at a wind speed of 10m/sec. 

 

Chapter 11 of the ES and the Technical Appendix D are reasonably detailed and provide some of the 

information in respect of the many noise related aspects of wind turbines. The documentation and 

methodologies which were relied upon for the acoustic assessment follow the advice in ETSU-R-97 

which was the only relevant advice at the time of publication of the ES. It does not follow the advice 

of later guidance published by the IOA because quite simply this planning application preceded that 

advice and therefore certain aspects of wind farm noise assessment which are now considered to be 

important are missing from the assessment e.g. wind shear, amplitude modulation etc. 

 

Baseline noise measurements were carried out during the period from 17th October 2006 to 31st 

October 2006. The measurements were carried out at two sensitive receptor locations and the 

measurement period was the minimum recommended for the purpose of establishing a relationship 

between wind speed and background noise levels (LA90). The measurement locations and equipment 

set-up are identified in Technical Appendix D and it appears to identify adequate positioning of the 

equipment. At the same time wind speed measurements were obtained from a meteorological mast 

apparently at a height of 10 metres. Whilst, a 10 metre height meteorological mast is not ideal it is 

accepted as the minimum requirement for capturing wind speed data. The approach to obtaining a 

fit between the noise measurement data and the wind speeds has not been identified although a 

review of Figures 4 to 7 within the Operational Noise Impact Assessment appears to identify that a 

`linear fit to the data was obtained. The data presented does not include the usual scatter plots with 

a regression equation and R2 values and therefore does not meet the good practice guidance for 

such assessments today and additionally does not follow the approach adopted by others at the 

time of the application. The ES and Appendix document do not identify whether any extraneous data 

has been removed to obtain a best fit of background noise data against wind speed.  

 

The ES correctly identifies ETSU-R-97 as the appropriate guidance for the noise assessment and 

rating of wind turbine developments for which ETSU-R-97 describes a procedure for carrying out 

background noise level measurements in order to determine the guideline noise levels. The ES states 

that if a wind farm can operate within these noise limits then noise is not considered to be 

significant. 

 

Predictions of wind turbine noise have been carried out utilising data obtained from a single wind 

turbine manufacturer (the Vestas V52 850kW turbine). A worst case sound power level of 104.1LWA 

for a wind speed of 8m/sec has been used. It would appear from inspection of Figures 4 to 7 of the 



Technical Appendix that an entirely linear relationship between wind speed and sound power level 

has been utilised and this is further identified in Table 5 of the Appendix as a noise level gradient of 

1.1dB/ms-1. This in itself is a rather simplistic approach which does not seem to concur with data 

available from Vestas in respect of this particular wind turbine. Additionally, the noise output of the 

turbines does not appear to be warranted by the manufacturer and therefore need to be treated 

with a certain amount of caution. 

 

At Section 7 of the Operational Noise Impact Assessment the overall acoustic assessment is briefly 

explained and is referenced against Figures 4 to 7. Section 8 provides a discussion of the results 

concluding that the operational noise levels will be in deficit of the impact criteria limits. Somewhat 

unhelpfully no tabulation of those values is provided to identify the extent to which the predicted 

noise levels are below the ‘derived noise limits’ and reliance has to be made of interpreting those 

values from the Figures supplied. A review of the Figures 4 to 7 indicate that a headroom of 

approximately 2-3dB is obtained at Hillend and a margin of up to 20dB at Blackcraig. 

  

In line with more recent advice the prediction of noise levels from the site is based upon the 

cumulative impact of the present 20 Vestas V47 wind turbines and an additional 39 Vestas V52 wind 

turbines, representative of the turbine proposed for the site. The ES states that the modelling 

procedure will be repeated following final turbine selection, however, the candidate turbine 

assessed is representative based on those turbines available at the time. It is assumed by ACCON 

that any further modelling would also take into account any other consented wind farms in the area 

and those presently proposed.  

 

No mention has been made in the noise assessment of Other Amplitude Modulation (OAM) which is 

also referred to as Excessive Amplitude Modulation. . In 2013 Renewable UK published their 

research into amplitude modulation and have also proposed a noise condition related to AM. The 

IOA are reconvening a Working Party to determine whether the proposed Renewable UK noise 

condition is supported by the research or whether another form of condition should be 

recommended. It remains the case where EAM results in nuisance then appropriate action can be 

taken by the Local Authority. 

 

Construction noise levels have been assessed in line with the advice in BS5228-1:1997. That standard 

was updated in 2009 and more recently in 2014, although it does not alter the appropriateness of 

the assessment which has been carried out. With respect to construction noise the predicted noise 

levels are very much worst case assumptions and whilst the noise levels are significantly higher than 

the existing ambient noise climate, they are temporary in nature and should not result in a 

significant impact. 

 

Concluding Remarks  

 

There are a number of areas of uncertainty within the overall noise assessment which relate to 

whether the predicted noise levels have taken into account such factors as wind shear, warranted 

noise levels etc. This has resulted in a certain degree of uncertainty as to whether the noise 

assessment can be relied upon, although it is recognised that potentially only one property would be 

affected (Hillend) and that property is outwith the administrative area of East Ayrshire Council.  

 

For Hillend the ‘headroom’ between the predicted noise level and the derived noise limit is relatively 

small at all wind speeds. It has now been confirmed that both the owner and tenants of Hillend have 

a financial interest in the wind farm development and therefore Dumfries & Galloway Council may 

wish to consider whether any consent should therefore be conditioned with noise limits broadly 

based on the predicted noise levels.  In this way any consented scheme will not be significantly 



different to that considered within the Environmental Statement. It should be noted that ETSU-R-97 

considers it appropriate to allow a higher level of incident noise associated with turbine operation 

for properties with occupants that have an interest in the development, both as a higher fixed level 

(45 dB) and/or a higher level above the prevailing background noise level. It is considered that the 

occupants of a financially involved property should be direct beneficiaries to allow an increase to the 

fixed limit noise levels. 

 

Dumfries & Galloway may wish to consider whether it would be appropriate if the development 

were consented to ensure that any post commissioning noise measurements are followed up by 

continuous noise monitoring at the sensitive receptor location Hilllend. The noise monitoring should 

be for a period of at least one year and possibly longer.   

 

As none of the properties located within the EAC administrative area have a limited ‘headroom’, 

there should be no over-riding reason for refusal in respect of noise.  

 

EAC may wish to consider whether the following condition in respect of noise should be attached to 

any planning consent: 

 

Within 21 days from receipt of a written request from East Ayrshire Council following a complaint to 

it from an occupant of a dwelling alleging noise disturbance at that dwelling, the wind farm operator 

shall, at its expense, employ a consultant approved by East Ayrshire Council to assess the level of 

noise immissions from the wind farm at the complainant’s property in accordance with the 

procedures described in the IOA Good Practice Guidance Notes. The written request from East 

Ayrshire Council shall set out at least the date, time and location that the complaint relates to and 

any identified atmospheric conditions, including wind direction, and include a statement as to 

whether, in the opinion of East Ayrshire Council, whether the noise giving rise to the complaint 

contains or is likely to contain a tonal component. (Note: Further advice on planning conditions is 

contained within the IOA Good Practice Guide). 

 

A condition to control EAM would be appropriate, although it is recognised that at this present time 

there is still considerable debate as to what should be included in an appropriate planning condition. 

  

Additional information received 2nd September 2014 

ACCON have received additional information with respect to cumulative impacts arising from 

another wind farm planning application, namely Sandy Knowe. That information relates to an ES 

Addendum Chapter 11 and Appendix 11 – Noise. At 11.5.18 of the ES Addendum it identifies that the 

predicted cumulative noise level at the property Hillend,  would exceed the derived noise limits by 

0.2-0.3dB. It would appear that the methodology for determining cumulative impacts in  line with 

the IOA GPG has not been followed and therefore as explained in the ES Addendum, the predicted 

exceedance is a worst case scenario because downwind noise conditions could not occur 

simultaneously both from Hare Hill and Sandy Knowe. 

 

 

Note: 

This preliminary report was prepared by Graham Parry (ACCON UK Limited) solely for use by East Ayrshire 

Council. This report is not addressed to and may not be relied upon by any person or entity other than East 

Ayrshire Council for any purpose without the prior written permission of Graham Parry (ACCON UK Limited). 

ACCON UK Limited accept no responsibility or liability for reliance upon or use of this report (whether or not 

permitted) other than by East Ayrshire for the purposes for which it was originally commissioned and 

prepared. In producing this report, ACCON UK Limited has relied upon information provided by other parties. 

The completeness or accuracy of this information is not guaranteed by ACCON UK Limited. 



This report was prepared by Graham Parry and the contents of this report are the author’s sole responsibility. 

They do not necessarily represent the views of East Ayrshire Council. 

ACCON UK Limited  

Project No: A2177/V2 

Hare Hill/06 
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Michael Reid

From: Graham Parry <graham.parry@accon-uk.com>
Sent: 18 September 2014 07:23
To: Michael Reid
Subject: RE: hare hill extension noise

Michael, 
 
I am content that this should provide us with sufficient information to make a recommendation one way or another 
as to the acceptability of the proposals with respect to noise. 
 
Best regards, 
 
Graham 
 
Graham A Parry 
Managing Director 
 
ACCON UK Limited 
Unit B Fronds Park 
Frouds Lane 
Aldermaston 
Berks RG7 4LH 
Tel: 0118 9710000  Fax: 0118 9712272 
Website: www.accon-uk.com 
 
ANC Award Winners 2013 
Association of Noise Consultants 
Winner of the Environmental Acoustics Award 
 
Registered in England. Company registration no. 06269183 
VAT registration no. 913 3079 43 
 
 
*       The content of this e-mail (and any attachment) is confidential. It may also be legally privileged or otherwise 
protected from disclosure. 
 
*       This e-mail should not be used by anyone who is not an original intended recipient. If you have received this 
email by mistake please notify us by e-mailing the sender and then delete the e-mail and any copies from your 
system. 
 
*       Liability cannot be accepted for statements made which are clearly the sender's own and not made on behalf of 
ACCON UK  
 

From: Michael Reid [mailto:Michaelr@arcusconsulting.co.uk]  
Sent: 12 September 2014 14:37 
To: Graham Parry 
Cc: Pettipher, Sam; Sibley, Catherine; Watt, Donald 
Subject: hare hill extension noise 
 
Hi Graham 
 
Following our discussion earlier, for which thank you for you openness and pragmatism, and a further discussion 
with Sam at SPR, I am now writing to present you with an outline of the information that we intend to provide to 
address the noise concerns.  All work will be carried out in accordance with the IOA Good Practice Guide (GPG) and 
will be clearly and transparently reported. 
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Baseline data: although the original data from Sgurr may be available, its use would require Arcus to re‐analyse it, 
which will involve significant effort.  It is also based on wind speed measured at 10m , rather than standardised from 
hub height, which whilst still usable would require additional  analysis to be carried out to account for wind 
shear.  As an alternative we propose to use background noise data that Arcus collected at Hillend in 2013 as part of 
the (ongoing) EIA for the proposed Euchanhead wind farm, which is not yet the subject of a planning 
application.  This will be correlated with standardised 10m wind speeds, derived from data from the Hare Hill 
Extension Met Mast.   
 
Cumulative Noise Limits for Hillend will be derived from this data in accordance with ETSU and taking account of the 
increased fixed lower limit for financial involvement. 
 
Predicted Noise Levels for the development will be calculated by Arcus, based on up‐to‐date data for the current 
candidate turbine, the Gamesa G52, taking account of hub height variations where necessary.  The source data will 
be reported for transparency and a statement on uncertainties provided.  Predictions will be made using ISO9613‐
2:1996, taking account of the GPG recommended factors, which will be fully detailed. 
 
Cumulative Effects will be assessed in accordance with Section 5 of the GPG, taking into consideration: 

         The need for assessment exists where the predicted levels from another operational, consented or 
application‐stage wind farm are within 10 dB of those from the development.  The assessment will consider 
whether there is a need to include additional cumulative sites, beyond those discussed to date; 

         Noise limits applied to the cumulative sites will be taken into consideration in deriving predicted noise 
levels for the other developments, also allowing for significant headroom, controlling properties and the 
effects of wind direction 

         The predicted noise levels for the other developments will be log‐subtracted from the cumulative noise 
limits to leave an apportioned limit that can be applied at Hillend  such that the development can be 
operated in combination with other nearby wind farms in such a way that cumulative ETSU noise limits are 
not exceeded. 

         It will be demonstrated that the Development can be operated within these apportioned noise limits 
 
You will no doubt have noticed that I refer only to Hillend above.  As indicated in your summary report to EAC, 
today’s conference call and our subsequent discussion, this is the one receptor about which you have significant 
concerns.  Arcus have not carried out background noise measurements at the other receptor considered in the Hare 
Hill Extension ES, Blackcraig.  We will however, provide as much additional information as possible on relation to this 
receptor, including, as a minimum, updated predicted noise levels. 
 
I trust that this provides you with sufficient information on our intended approach for the time being, and I hope 
that it addresses all of your concerns.  Please do not hesitate to let me know if you think that we have omitted 
anything 
 
I hope that you have a good weekend. 
 
Regards, 
Michael 
 
Michael Reid 
Principal Acoustic Consultant 
 
Tel: 0141 221 9997 
Mob: 07878 530174 
Email: michaelr@arcusconsulting.co.uk 
LinkedIn 
   
Arcus 
7th Floor 
145 St Vincent St 
Glasgow 
G2 5JF 
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Noise Survey Record Sheet 
 

 

Project No: 1106 Project Name: SPR 
Client:  SPR Installed By: MCAB 

 

Location No (x/y): 04 Location Name: Hillend 
Monitoring Location (GPS Grid Reference): NS 68208, 08880 

Monitoring 
Location 
Description: 

Grass area (SE) side of property. 

Distance From Façade: >3.5m 
Noise Sources 
Identified During 
Survey Visit: 

Sound of running water, birdsong. 

Notes: 

Noise monitoring equipment originally installed (S) side of property, 
patch of grass near telephone pole. Due to increase in running water 
noise following heavy rain, decision made to reposition equipment on 
grass area (SE) of property (Pictured). Rain Gauge Installed. 
 

Photograph Files: 20131025_135432.jpg, 20131025_135442.jpg, 
20131025_135508.jpg, 20131025_135533.jpg 

Start Date & Time: 12/09/13 11.40 BST 

    

 

Equipment  
Item Make Model Serial No. 
Sound Level Meter Rion NL-31 00593607 
Calibrator Rion NC-74 34372738 
Source of Equipment:  
Noise Meter Clock set to BST  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Photo(s) of Monitoring Location:  
 

   
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



NOISE - Page 2        
 
Noise Survey Record Sheet – Visit Record 

 

Initial 
Name: MCAB 
Date & Time: 12/09/2013 11.40 BST 
Noise Filename: 0401 
Calibration Level (dB(A)): 94.0 
Range: 20 - 100 
Notes:                                                                                Rain Gauge Installed 

 

 

Mid-Survey Check 1 
Name: MS 
Date & Time: 03/10/2013 12.40 BST 
Noise Filename: 0402 
Calibration Level (dB(A)): 94.0 
Level Before Calibration (dB(A)): 93.2 
Batteries Replaced? (Y/N/): Y 
Notes: SLM off on arrival (batteries exhausted 16/09/2013 at 15.30 BST) due to faulty 
batteries. Batteries replaced and SLM restarted. 

 

 

Mid-Survey Check 2 
Name: MCAB 
Date & Time: 24/10/2013 13.50 BST 
Noise Filename: 0403 
Calibration Level (dB(A)): 94.0 
Level Before Calibration (dB(A)): 94.0 
Batteries Replaced? (Y/N/): Y 
Notes: On arrival running water noise increased due to heavy rain. Decision made to 
reposition the equipment (SE of property) away from noise source. Data recorded 
during the period 03/10/13-24.10/13 invalid. 

 

 

Final Check 
Name: MCAB 
Date & Time: 12/11/2013 10.00 BST 
Calibration Level (dB(A)): 94.0 
Level Before Calibration (dB(A)): 93.8 
Notes:                          Rain Gauge Removed 
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50m NW Anemometer 
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50m SE Anemometer 
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40m Anemometer 
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30m Anemometer 
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APPENDIX 3: PROPOSED PLANNING CONDITIONS 

The following conditions are based on the ‘Example Planning Condition’ provided in 
Annexe B of the Good Practice Guide.  References to ‘Local Planning Authority’ have been 
amended to ‘Planning Authority’ to reflect practice in Scotland.  

The rating level of noise immissions from the combined effects of the wind turbines 
(including the application of any tonal penalty) when determined in accordance with the 
attached Guidance Notes (to this condition), shall not exceed the values for the 
relevant integer wind speed set out in, or derived from, the tables attached to these 
conditions at any dwelling which is lawfully existing or has planning permission at the 
date of this permission and: 

a)   The windfarm operator shall continuously log power production, wind speed and 
wind direction, all in accordance with Guidance Note 1(d).  These data shall be retained 
for a period of not less than 24 months.  The windfarm operator shall provide this 
information in the format set out in Guidance Note 1(e) to the Planning Authority on its 
request, within 14 days of receipt in writing of such a request. 

b)   No electricity shall be exported until the windfarm operator has submitted to the 
Planning Authority for written approval a list of proposed independent consultants who 
may undertake compliance measurements in accordance with this condition.  
Amendments to the list of approved consultants shall be made only with the prior written 
approval of the Planning Authority. 

c)   Within 21 days from receipt of a written request from the Planning Authority following 
a complaint to it from an occupant of a dwelling alleging noise disturbance at that 
dwelling, the windfarm operator shall, at its expense, employ a consultant approved by 
the Planning Authority to assess the level of noise immissions from the windfarm at the 
complainant’s property in accordance with the procedures described in the attached 
Guidance Notes.  The written request from the Planning Authority shall set out at least 
the date, time and location that the complaint relates to and any identified atmospheric 
conditions, including wind direction, and include a statement as to whether, in the opinion 
of the Planning Authority, the noise giving rise to the complaint contains or is likely to 
contain a tonal component. 

d)  The assessment of the rating level of noise immissions shall be undertaken in 
accordance with an assessment protocol that shall previously have been submitted to 
and approved in writing by the Planning Authority.  The  protocol  shall  include  the  
proposed  measurement  location  identified  in accordance with the Guidance Notes 
where measurements for compliance checking purposes shall be undertaken, whether 
noise giving rise to the complaint contains or is likely to contain a tonal component, and 
also the range of meteorological and operational conditions (which shall include the 
range of wind speeds, wind directions, power generation and times of day) to determine 
the assessment of rating level of noise immissions. The proposed range of conditions 
shall be those which prevailed during times when the complainant alleges there was 
disturbance due to noise, having regard to the written request of the Planning Authority 
under paragraph (c), and such others as the independent consultant considers likely to 
result in a breach of the noise limits. 

e)   Where a dwelling to which a complaint is related is not listed in the tables attached to 
these conditions, the windfarm operator shall submit to the Planning Authority for written 
approval proposed noise limits selected from those listed in the Tables to be adopted at 
the complainant’s dwelling for compliance checking purposes.  The proposed noise limits 
are to be those limits selected from the Tables specified for a listed location which the 
independent consultant considers as being likely to experience the most similar 
background noise environment to that experienced at the complainant’s dwelling.  The 
rating level of noise immissions resulting from the combined effects of the wind turbines 
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when determined in accordance with the attached Guidance Notes shall not exceed the 
noise limits approved in writing by the Planning Authority for the complainant’s dwelling. 

f) The windfarm operator shall provide to the Planning Authority the 
independent consultant’s assessment of the rating level of noise immissions undertaken 
in accordance with the Guidance Notes within 2 months of the date of the written 
request of the Planning Authority for compliance measurements to be made under 
paragraph (c), unless the time limit is extended in writing by the Planning Authority.  
The assessment shall include all data collected for the purposes of undertaking the 
compliance measurements, such data to be provided in the format set out in Guidance 
Note 1(e) of the Guidance Notes. The instrumentation used to undertake the 
measurements shall be calibrated in accordance with Guidance Note 1(a) and 
certificates of calibration shall be submitted to the Planning Authority with the 
independent consultant’s assessment of the rating level of noise immissions. 

g)   Where a further assessment of the rating level of noise immissions from the 
windfarm is required pursuant to Guidance Note 4(c), the windfarm operator shall 
submit a copy of the further assessment within 21 days of submission of the 
independent consultant’s assessment pursuant to paragraph (d) above unless the time 
limit has been extended in writing by the Planning Authority. 

Table 1 – Between 07:00 and 23:00 – Noise limits expressed in dB LA90,10 minute 

as a function of the standardised wind speed (m/s) at 10 metre height as 
determined within the site averaged over 10 minute periods. 

 

 

 

Location 

Standardised wind speed at 10 meter height (m/s) within the site averaged over 
10-minute periods 

1 2 3 4 5 6 7 8 9 10 11 12 

Hillend 41.2 41.2 41.2 41.2 41.2 41.2 41.2 41.2 41.2 44.8 47.0 48.7 

Blackcraig 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 
 

Table 2 – Between 23:00 and 07:00 – Noise limits expressed in dB LA90,10-
minute as a function of the standardised wind speed (m/s) at 10 metre height 
as determined within the site averaged over 10 minute periods. 

 

 

 

Location 

Standardised wind speed at 10 meter height (m/s) within the site averaged over 
10-minute periods 

1 2 3 4 5 6 7 8 9 10 11 12 

Hillend 41.2 41.2 41.2 41.2 41.2 41.2 41.2 41.2 41.2 42.6 45.2 47.4 

Blackcraig 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 

Table 3: Coordinate locations of the properties listed in Tables 1 and 2. 
 

Property Easting Northing 

Hillend 268150 608950 

Blackcraig 263350 608200 

Note to Table 3: The geographical coordinate references are provided for the purpose of 
identifying the general location of dwellings to which a given set of noise limits applies. 
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Guidance Notes for Noise Conditions 

These notes are to be read with and form part of the noise condition.  They further 
explain the condition and specify the methods to be employed in the assessment of 
complaints about noise immissions from the windfarm.  The rating level at each integer 
wind speed is the arithmetic sum of the windfarm noise level as determined from the 
best-fit curve described in Guidance Note 2 of these Guidance Notes and any tonal 
penalty applied in accordance with Guidance Note 3.  Reference to ETSU-R-97 refers to 
the publication entitled “The Assessment and Rating of Noise from Windfarms” (1997) 
published by the Energy Technology Support Unit (ETSU) for the Department of Trade 
and Industry (DTI). 

Guidance Note 1 

(a) Values of the LA90,10 minute noise statistic should be measured at the complainant’s 

property, using a sound level meter of EN 60651/BS EN 60804 Type 1, or BS EN 61672 
Class 1 quality (or the equivalent UK adopted standard in force at the time of the 
measurements) set to measure using the fast time weighted response as specified in BS 
EN 60651/BS EN 60804 or BS EN 61672-1 (or the equivalent UK adopted standard in 
force at the time of the measurements).  This should be calibrated in accordance with 
the procedure specified in BS 4142: 1997 (or the equivalent UK adopted standard in 
force at the time of the measurements).  Measurements shall be undertaken in such a 
manner to enable a tonal penalty to be applied in accordance with Guidance Note 3. 

(b) The microphone should be mounted at 1.2 – 1.5 metres above ground level, 
fitted with a two-layer windshield or suitable equivalent approved in writing by the 
Planning Authority, and placed outside the complainant’s dwelling.  Measurements 
should be made in “free field” conditions.  To achieve this, the microphone should be 
placed at least 3.5 metres away from the building facade or any reflecting surface except 
the ground at the approved measurement location.  In the event that the consent of the 
complainant for access to his or her property to undertake compliance measurements is 
withheld, the windfarm operator shall submit for the written approval of the Planning 
Authority details of the proposed alternative representative measurement  location  prior  
to  the  commencement  of  measurements  and  the  measurements  shall  be 
undertaken at the approved alternative representative measurement location. 

(c) The LA90,10 minute  measurements should be synchronised with measurements of 
the 10-minute arithmetic mean wind and operational data logged in accordance with 
Guidance Note 1(d), including the power generation data from the turbine control 
systems of the windfarm. 

(d) To enable compliance with the conditions to be evaluated, the windfarm operator 
shall continuously log arithmetic mean wind speed in metres per second and wind 
direction in degrees from north at hub height for each turbine and arithmetic mean power 
generated by each turbine, all in successive 10-minute periods.  Unless an alternative 
procedure is previously agreed in writing with the Planning Authority, this hub height wind 
speed, averaged across all operating wind turbines, shall be used as the basis for the 
analysis.  All 10 minute arithmetic average mean wind speed data measured at hub 
height shall be ‘standardised’ to a reference height of 10 metres as described in 
ETSU-R-97 at page 120 using a reference roughness length of 0.05 metres.  It is this 
standardised 10 metre height wind speed data, which is correlated with the noise 
measurements determined as valid in accordance with Guidance Note 2, such 
correlation to be undertaken in the manner described in Guidance Note 2.  All 10-minute 
periods shall commence on the hour and in 10- minute increments thereafter. 

(e) Data provided to the Planning Authority in accordance with the noise condition shall 
be provided in comma separated values in electronic format. 
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(f)  A data logging rain gauge shall be  installed in  the course of  the assessment 
of  the levels of  noise immissions. The gauge shall record over successive 10-minute 
periods synchronised with the periods of data recorded in accordance with Note 1(d). 

Guidance Note 2 

(a) The noise measurements shall be made so as to provide not less than 20 valid 
data points as defined in Guidance Note 2 (b) 

(b) Valid data points are those measured in the conditions specified in the agreed 
written protocol under paragraph (d) of the noise condition, but excluding any periods of 
rainfall measured in the vicinity of the sound level meter.  Rainfall shall be assessed by 
use of a rain gauge that shall log the occurrence of rainfall in each 10 minute period 
concurrent with the measurement periods set out in Guidance Note 1.  In specifying such 
conditions the Planning Authority shall have regard to those conditions which prevailed 
during times when the complainant alleges there was disturbance due to noise or which 
are considered likely to result in a breach of the limits. 

(c) For those data points considered valid in accordance with Guidance Note 2(b), values 
of the LA90,10 minute noise measurements and corresponding values of the 10- minute 
wind speed, as derived from the standardised ten metre height wind speed averaged 
across all operating wind turbines using the procedure specified in Guidance Note 1(d), 
shall be plotted on an XY chart with noise level on the Y-axis and the standardised mean 
wind speed on the X-axis.  A least squares, “best fit” curve of an order deemed 
appropriate by the independent consultant (but which may not be higher than a fourth 
order) should be fitted to the data points and define the windfarm noise level at each 
integer speed. 

Guidance Note 3 

(a) Where, in accordance with the approved assessment protocol under paragraph (d) of 
the noise condition, noise immissions at the location or locations where compliance 
measurements are being undertaken contain or are likely to contain a tonal component, a 
tonal penalty is to be calculated and applied using the following rating procedure. 

(b) For each 10 minute interval for which LA90,10 minute  data have been determined as 
valid in accordance with Guidance Note 2 a tonal assessment shall be performed on noise 
immissions during 2 minutes of each 10 minute period.  The 2 minute periods should be 
spaced at 10 minute intervals provided that uninterrupted uncorrupted data are available 
(“the standard procedure”).  Where uncorrupted data are not available, the first available 
uninterrupted clean 2 minute period out of the affected overall 10 minute period shall be 
selected.  Any such deviations from the standard procedure, as described in Section 2.1 
on pages 104-109 of ETSU-R-97, shall be reported. 

(c) For each of the 2 minute samples the tone level above or below audibility shall be 
calculated by comparison with the audibility criterion given in Section 2.1 on pages 
104109 of ETSU-R-97. 

(d) The tone level above audibility shall be plotted against wind speed for each of the 2 
minute samples.  Samples for which the tones were below the audibility criterion or no 
tone was identified, a value of zero audibility shall be used. 

(e) A least squares “best fit” linear regression line shall then be performed to establish 
the average tone level above audibility for each integer wind speed derived from the 
value of the “best fit” line at each integer wind speed.  If there is no apparent trend with 
wind speed then a simple arithmetic mean shall be used.  This process shall be repeated 
for each integer wind speed for which there is an assessment of overall levels in 
Guidance Note 2. 

 



Cumulative Noise Assessment  
Hare Hill Extension Windfarm  

ScottishPower Renewables Arcus Consultancy Services Ltd 
October 2014 Page A3-5 

(f) The tonal penalty is derived from the margin above audibility of the tone according to 
the figure below. 

 

Guidance Note 4 

(a) If a tonal penalty is to be applied in accordance with Guidance Note 3 the rating level 
of the turbine noise at each wind speed is the arithmetic sum of the measured noise level 
as determined from the best fit curve described in Guidance Note 2 and the penalty for 
tonal noise as derived in accordance with Guidance Note 3 at each integer wind speed 
within the range specified by the Planning Authority in its written protocol under 
paragraph (d) of the noise condition. 

(b) If no tonal penalty is to be applied then the rating level of the turbine noise at each 
wind speed is equal to the measured noise level as determined from the best fit curve 
described in Guidance Note 2. 

(c) In the event that the rating level is above the limit(s) set out in the Tables attached to 
the noise conditions or the noise limits for a complainant’s dwelling approved in 
accordance with paragraph (e) of the noise condition, the independent consultant shall 
undertake a further assessment of the rating level to correct for background noise so that 
the rating level relates to wind turbine noise immission only. 

(d) The windfarm operator shall ensure that all the wind turbines in the development are 
turned off for such period as the independent consultant requires to undertake the 
further assessment.  The further assessment shall be undertaken in accordance with the 
following steps: 

(e) Repeating the steps in Guidance Note 2, with the windfarm switched off, and 
determining the background noise (L3) at each integer wind speed within the range 
requested by the Planning Authority in its written request under paragraph (c) and the 
approved protocol under paragraph (d) of the noise condition. 

(f) The windfarm noise (L1) at this speed shall then be calculated as follows where L2 is 
the measured level with turbines running but without the addition of any tonal penalty: 

  

(g) The rating level shall be re-calculated by adding arithmetically the tonal penalty (if 
any is applied in accordance with Note 3) to the derived windfarm noise L1 at that 
integer wind speed. 

(h)  If the rating level after adjustment for background noise contribution and adjustment 
for tonal penalty (if required in accordance with note 3 above) at any integer wind speed 
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lies at or below the values set out in the Tables attached to the conditions or at or below 
the noise limits approved by the Planning Authority for a complainant’s dwelling in 
accordance with paragraph (e) of the noise condition then no further action is necessary. 
If the rating level at any integer wind speed exceeds the values set out in the Tables 
attached to the conditions or the noise limits approved by the Planning Authority for a 
complainant’s dwelling in accordance with paragraph (e) of the noise condition then the 
development fails to comply with the conditions 
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