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1 Introduction 

1.1 Background 

1.1.1 Sandy Knowe Wind Farm Ltd (SKWL) submitted a planning application to Dumfries and Galloway 

Council in 2015 to develop a wind energy project near Kirkconnel, known as Sandy Knowe Wind Farm 

(henceforth “SK”). Planning consent for the 24 turbine scheme was achieved in 2016. The consent 

included condition on operational noise, requiring cumulative compliance with ETSU-R-971 derived 

noise limits. 

1.1.2 An application for consent was then subsequently submitted for a wind farm of the same footprint 

but with higher electricity generating capacity. The higher generating capacity scheme exceeds 

50 MW, therefore application was made to Scottish Government for consent under Section 36 (s36) 

of the Electricity Act 1989. ITPEnergised (ITPE) was commissioned on behalf of BWL to provide 

technical support with regard to noise as part of the application. 

1.1.3 A representation to the s36 application was received by the Energy Consents Unit (ECU) from Scottish 

Power in October 2018. The representation raised concerns on the noise assessment based on a high-

level review by a third party of the noise assessment contained with the Sandy Knowe s36 application 

Environmental Impact Assessment Report (EIAR).  

1.1.4 Based on the representation, ECU commissioned TNEI Services to review the noise assessment that 

accompanied the s.36 application. This report presents a revised noise assessment which addresses 

the comments raised in the TNEI Services review. 

1.2 Findings of third-party Review 

1.2.1 The scope of the TNEI Services review was as follows: 

 review of the Noise Assessment contained in the Environmental Impact Assessment Report 

(August 2018) at Volume 1, Chapter 11 and associated Technical Appendices to evaluate 

whether the information from the applicant is robust, that risks are correctly identified and 

capable of being controlled satisfactorily by the mitigation or planning conditions; 

 advise whether the Noise Assessment is in accordance with ETSU‐R‐97 (ETSU) and the Institute 

of Acoustics – A Good Practice Guide to the Application of ETSU‐R‐97 for the Assessment and 

Rating of Wind Turbine Noise (May 2013) (GPG); 

 analyse and review the points raised in SPR representation and the Sandy Knowe S36 Noise 

Representation Response (prepared by ITPEnergised); and 

 recommend planning conditions and/or mitigation measures as required. 

1.2.2 Based on the review, TNEI identified a series of recommendations for clarification on the noise 

assessment. The recommendations are set out in Table 1. 

                                          

1 ETSU-R-97 THE ASSESSMENT AND RATING OF NOISE FROM. WIND FARMS. The Working Group on Noise 

from Wind Turbines. Final Report. September 1996 



 

Project number: EDI_1616 
Dated: 16/10/2019 

 ITPENERGISED 

 

Table 1 – Summary of TNEI Report Recommendations 

Recommendation Requirement 

1 

Request additional information on the reasoning for the choice of noise 
monitoring locations, including clarifications on why monitoring was not 
undertaken at Hillend, Corserig and Crockroy. In addition, what was the 
process undertaken to determine the suitability and choice of proxy 
locations.   

2 

Request clarification regarding the data filtering process applied to the 
datasets and details regarding data exclusions (e.g. wind direction/ dawn 
chorus/ atypical periods/ impact of road traffic noise).  In addition, we would 
request copies of the time series graphs or scatter graphs with excluded data 
included. 

3 
Request additional photographs of the noise kits in situ (from all directions if  
possible) in order to provide more information on the actual monitoring  
locations.    

4 
Request confirmation on whether rain periods were recorded (including 
information on where and how). Also provide clarifications on how the rain 
affected data was considered in the assessment. 

5 
Request confirmation that timestamps have been aligned (taking account of 
BST corrections & start/ end timestamps). 

6 
Provide confirmation on the number of valid datapoints recorded in each 
wind speed bin. 

7 
Request that the Applicant confirms whether variation in background noise 
levels with direction was considered within the assessment.     

8 
Request that the Applicant provides evidence that topographical corrections 
have been modelled between every receptor and turbine location considered 
in the assessment in order to confirm that this been  appropriately assessed. 

9 
Request that the Applicant provides predictions for all cumulative schemes 
including their individual contribution. This should include predictions for all 
receptors considered in the assessment. 

10 

TNEI recommend that the Applicant provides further information to respond 
to each of the points raised in recommendations 1 to 9. Subject to 
confirmation of those queries the Applicant should either: 

a) Propose Site Specific Noise Limits (the method of calculation for which 
should be clearly explained with reference to the guidance in the IOA GPG 
and supplemented by tables of predicted wind farm noise levels for each 
individual wind farm that have been considered); or 
b) Propose a suitable cumulative noise limit with suitable backstop 
positions. The condition should be supported by a justification of the limits 
at Hillend and an explanation of how the limits are derived (specifically to 
consider the fact that the property is not financially involved with the 
proposed development). 

1.2.3 The full TNEI response is provided in Appendix A. 

2 Agreement of approach 

2.1.1 TNEI’s recommendations can be broadly categorised into three groups: 

 Recommendations 1 – 7  relate to background noise levels; 

 Recommendations 8 – 9 relate to predicted noise levels associated with cumulative wind farm 

noise; and 
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 Recommendation 10 relates to determining an appropriate noise condition for the 

development.  

2.1.2 A preliminary response was prepared by ITPE on behalf of the Applicant, responding to each of the 

recommendations. Following a review of TNEI’s comments by ITPE, further discussions were 

undertaken between ITPE, TNEI, the Applicant, Jones Lang LaSalle (planning advisors) and ECU to 

agree a way forward. A summary of the agreed way forward is as follows: 

 Rather than adopt the consented noise limits, which rely on the findings of the previous baseline 

study, noise limits for the majority of Noise Sensitive Receptors (NSRs) should be adopted using 

fixed limits i.e. independent of the relationship between baseline noise levels and wind speed. 

Given the elapsed time between completion of the original Sandy Knowe baseline studies, and 

the complexity of the cumulative noise environment, this option is considered to represent a 

robust and pragmatic approach. No further consideration of baseline noise would therefore be 

required;  

 Justification for the adoption of fixed noise limits for the development at the majority of NSRs, 

in accordance with the requirements of ETSU, should be provided;  

 At each NSR the noise levels due to cumulative developments would be predicted to determine 

the available “headroom” available to SK with respect to total ETSU limits, using a “cautious” 

approach; 

 The “cautious” approach is to be determined in accordance with IoA GPG, whereby the existing 

headroom between predicted levels for each individual wind farm and its noise limit at each 

receptor is determined. Where sufficient headroom exists (>5dB), a 2dB correction is applied to 

predicted noise levels to account for any potential future potential increases in noise. 

 At NSRs at which significant presented cumulative headroom was not confirmed and site-specific 

noise limits apply, such as at NSR “Hillend”, a different approach would been taken,  whereby 

the headroom available at  the receptor to primary contributing wind farm(s) would be 

established, and residual noise limits for SK determined accordingly; 

 Further information would be provided to address recommendation 8 and 9, regarding predicted 

noise levels and cumulative assessment; and  

 Suitable noise limits would be agreed at all NSRs. 

2.1.3 Records of the supplementary correspondence are provided in Appendix B.  

2.2 Adoption of fixed noise limits 

Basis in applicable guidance 

2.2.1 With regard to the adoption of fixed noise limits, ETSU provides the following advice: 

 In low noise environments the daytime level of the LA90,10min of the wind farm noise should be 

limited to an absolute level within the range of 35 – 40dB(A). The actual value chosen within this 

range should depend on: 

 The number of dwellings in the neighbourhood of the wind farm; 

 The effect of noise limits on the number of kWh generated; and 

 The duration and level of exposure. 

 The Noise Working Group recommends that the fixed limit for night-time is 43dB(A). This limit is 

derived from the 35dB(A) sleep disturbance criteria referred to in Planning Policy Guidance 

Note 24 (PPG 24). An allowance of 10dB(A) has been made for attenuation through an open 
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window (free-field to internal) and 2dB subtracted to account for the use of LA90,10min rather than 

LAeq,10min. 

 The Noise Working Group recommends that both day- and night-time lower fixed limits can be 

increased to 45dB(A) and that consideration should be given to increasing the permissible margin 

above background where the occupier of the property has some financial involvement in the wind 

farm.  

 For single turbines or wind farms with very large separation distances between the turbines and 

the nearest properties a simplified noise condition may be suitable. We are of the opinion that, if 

the noise is limited to an LA90,10min of 35dB(A) up to wind speeds of 10m/s at 10m height, then this 

condition alone would offer sufficient protection of amenity, and background noise surveys would 

be unnecessary…” 

2.2.2 When determining whether the upper (40 dBLA90,10min) or lower (35 dBLA90,10min) minimum limit for the 

quiet daytime period for wind-speed/background noise level dependent noise limits is appropriate, 

ETSU provides the following three “tests” for consideration:  

1. Number of dwellings in the neighbourhood of the wind farm - The planning process is trying to 

balance the benefits arising out of the development of renewable energy sources against the local 

environmental impact. The more dwellings that are in the vicinity of a wind farm the tighter the 

limits should be as the total environmental impact will be greater. Conversely if only a few 

dwellings are affected, then the environmental impact is less and noise limits towards the upper 

end of the range may be appropriate. 

2. The effect of noise limits on the number of kWh generated - Similar arguments can be made when 

considering the effect of noise limits on uptake of wind energy. A single wind turbine causing noise 

levels of 40dB(A) at several nearby residences would have less planning merit (noise considerations 

only) than 30 wind turbines also causing the same amount of noise at several nearby residences. 

3. Duration and level of exposure - The proportion of the time at which background noise levels are 

low and how low the background noise level gets are both recognised as factors which could affect 

the setting of an appropriate lower limit. For example, a property which experienced background 

noise levels below 30dB(A) for a substantial proportion of the time in which the turbines would be 

operating could be expected to receive tighter noise limits than a property at which the background 

noise levels soon increased to levels above 35dB(A). 

2.2.3 The principle of adopting the 40 dB upper ETSU limit has been assumed throughout extensive 

correspondence with TNEI/ECU, and conditional agreement to formalise the upper limit was provided 

in correspondence from ECU on 5th July 2019. This report therefore adopts the 40 dB upper daytime 

noise limit for SK at all identified NSRs, with the exception of Hillend (based on existing cumulative 

noise limits applicable at this receptor) and those financially involved with SK. Justification in response 

to each of the three tests is provided in Section 5 of this report.  

2.3 Financially involved NSRs 

2.3.1 The following NSRs are listed as financially involved (FI) with SK in the 2015 planning consent;  

 Nether Cairn; 

 Crockroy Cottage; and 

 Rigg Farm. 

2.3.2 The 2015 planning permission decision notice is provided in Appendix C to this report. It is noted that 

Hillend is also listed as FI within the decision notice, however, this is an error, and Hillend is considered 
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to be non-FI in this report. The fixed noise limit applicable at Nether Cairn, Crockroy and Rigg Farm is 

therefore 45 dB, both during the daytime and the night-time period.  

2.3.3 In addition to those properties listed in the planning consent, SKWL has confirmed that Rigg Cottage 

and The Knowe are also FI with SK wind farm and the FI noise limit will therefore apply at these 

properties.  

2.4 Variation from fixed noise limits – named NSRs at which existing 

noise limits apply 

Hare Hill/Hare Hill Extension 

2.4.1 The consented cumulative noise limits at the NSR Hillend, derived from measured baseline data, are 

set out in Table 6 of the report “Hare Hill Windfarm Extension – Additional Environmental 

Information” (‘the AEI’), undertaken by Arcus on behalf of Scottish Power Renewables in October 

2014. Consented noise limits specific to HH/HHXT have been provided to ITPE by ECU. The AEI is 

provided as Appendix D to this report. The cumulative noise limits applicable at Hillend are 

summarised in Table 2. 

Table 2 – Summary of cumulative noise limits, Hillend 

Period 

Standardised wind speed at 10 m above ground level, m/s 

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

Cumulative noise limit, dBLA90,10min 

Quiet 
Daytime 

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-
time 

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

2.4.2 The noise limits applicable to Hare Hill/Hare Hill Extension (HHXT) are set out in condition 30(b) of the 

HHXT consent, and are reproduced in Table 3.  

Table 3 – Summary of Hare Hill Extension noise limits 

Period 

Standardised wind speed at 10 m above ground level, m/s 

4 5 6 7 8 9 10 11 12 

Cumulative noise limit, dBLA90,10min 

Quiet 
Daytime 

41.2 41.2 41.2 41.2 41.2 41.2 44.8 47.0 48.7 

Night-
time 

41.2 41.2 41.2 41.2 41.2 41.2 42.6 45.2 47.4 

2.4.3 The adopted HHXT noise limits reference the noise limits for the consented 2015 SK development, 

and the headroom for the operation of HHXT has been derived assuming an operational SK (in 

addition to the (then) consented Sanquhar Community and Whiteside Hill wind farms). The HHXT’s 

share of the cumulative noise limit is therefore determined accounting for the previously-consented 

(2015) SK noise limit.  The derived SK residual noise limits therefore assume that HHXT is operating at 

its maximum consented downwind noise level.  

Lethans/Glenmuckloch  

2.4.4 Cumulative noise limits applicable to Lethans and Glenmuckloch operating simultaneously, and 

derived from measured baseline data, are set out for named NSRs in Table 3 of the noise conditions 

for the consented Lethans wind farm. An excerpt of these planning conditions, setting out the noise 

limits, is provided in Appendix E to this report. The adopted cumulative noise limits applicable at the 
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named NSRs which fall within the cumulative study area are summarised in Table 4. Lethans and 

Glenmuckloch also take account of the consented Sandy Knowe noise limit.  

Table 4 – Summary of Lethans/Glenmuckloch Extension noise limits at named NSRs 

Period 

Standardised wind speed at 10 m above ground level, m/s 

4 5 6 7 8 9 10 11 12 

Cumulative noise limit, dBLA90,10min 

Quiet Daytime 

Glen Hall 39 39 40 41 43 45 46 47 47 

Niviston 39 39 40 41 43 47 49 52 52 

Vennel 40 41 41 41 41 41 41 41 41 

Night-time 

Glen Hall 42 42 42 42 42 42 42 42 42 

Niviston 42 42 42 42 42 42 42 42 42 

Vennel 43 43 43 43 43 43 43 43 43 

Note – the lower of the quiet daytime or night-time noise limits are shown in bold. 

NSRs not named in noise conditions 

2.4.5 Where NSRs are not specifically named in any consented noise limits and not financially involved 

with SK it has been assumed that the applicable cumulative noise limit is 40 dBLA90 during the daytime, 

and 43 dBLA90 during the night-time.   

3 Predicted Noise Levels 

3.1 TNEI recommendations 

3.1.1 Two recommendations were raised by TNEI with respect to noise immission levels associated with the 

development, as follows: 

 Recommendation 8  Request that the Applicant provides evidence that topographical corrections 

have been modelled between every receptor and turbine location considered in the assessment 

in order to confirm that this been appropriately assessed. 

 Recommendation 9 Request that the Applicant provides predictions for all cumulative schemes 

including their individual contribution. This should include predictions for all receptors considered 

in the assessment. 

3.1.2 For the avoidance of doubt, a full reassessment of predicted cumulative noise effects was undertaken, 

and subsequent additional evaluation has been undertaken based on the updated predictions, which 

are provided in the appendices to this report.  

3.2 Derivation of cumulative study area 

3.2.1 A noise model was developed within the CadnaA proprietary software package based on the 

contribution of noise from operational and proposed turbines from the following developments: 

 Hare Hill and Hare Hill Extension Wind Farms; 

 Sanquhar Community Wind Farm; 

 Sanquhar Six Wind Farm; 

 Glenmucklock Wind Farm; 
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 Lethans Wind Farm; 

 Whiteside Wind Farm; and 

 Ulzieside Wind Farm. 

3.2.2 The sound power levels of the installed/candidate turbines used within the noise model is provided 

in Appendix F. 

3.2.3 Initial model predictions were undertaken to define a project cumulative study area based on the 

35 dBLA90 noise contour, which included a +3 dB correction for any possible valley effects (see 

Section 3.3). These initial predictions were undertaken for turbine sound power levels at 10 m/s (at 

which maximum outputs occurred for each of the turbines considered) and assumed simultaneous 

downwind propagation for all wind farms. This is considered to be a highly robust approach to 

determining the study area, since it ignores potential negative corrections for topographic screening 

of turbines. 

3.2.4 The study area was defined by the area in which total wind farm noise was predicted to be above 

35 dBLA90 (including potential +3 dB correction for topographic effects – see Section 3.3), and within 

which noise from SK had a contribution to cumulative noise levels (i.e. noise levels from SK were 

higher than 10 dB below the contribution of all other turbines in the absence of Sandy Knowe).  

3.2.5 The 35 dB (including +3 dB correction), cumulative study area contour simply defines the area in 

which:  

 predicted cumulative noise levels from all wind farms exceeds 35 dB (including +3 dB correction); 

and  

 where the contributions from different wind farms are within 10 dB of each other. 

3.2.6 The NSRs identified within the 35 dB (+3 dB correction) contour are listed in Table 5 and shown in 

Drawing 1. 

Table 5 – Identified NSRs within cumulative study area 

 
NSR Name Status 

1 Hillend NSR 
2 High Cairn NSR 
3 Nether Cairn NSR 
4 Rigg Farm NSR financially involved with SK 
5 Polneul NSR financially involved with SK 
6 Crockroy NSR financially involved with SK 
7 Burnside NSR 
8 Kelloside Farm NSR 
9 Rigg Cottage NSR financially involved with SK 
10 Guildhall NSR 
11 Corserig Derelict, uninhabitable, non-NSR 
12 Little Garclaugh NSR 
13 Merkland NSR 
14 Corsencon NSR 
15 Knowehead NSR 
16 Lideburn NSR 
17 Hillhead Derelict, uninhabitable, non-NSR 
18 Glen Hall NSR 
19 Niviston NSR 
20 Samsiston Derelict, uninhabitable, non-NSR 
21 Nether Glenmuckloch NSR 
22 The Knowe NSR financially involved with SK 
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NSR Name Status 

23 Cairn Smithy NSR 
24 Laigh Cairn NSR 
25 Overcairn NSR 
26 Waistland NSR 
27 Meikle Westland NSR 
28 Polshill NSR 
29 Sunnyhurst Bungalow NSR 
30 Vennel NSR 
31 Kirkland NSR 
32 Low Todholes NSR 
33 High Todholes NSR 
34 Old Kirkland NSR 
35 Largrae Derelict, uninhabitable 
36 Unknown building Derelict, uninhabitable 

3.2.7 The total number of potential NSRs in the cumulative study area is therefore 36, with 5 confirmed to 

be derelict and uninhabitable, leaving 31 NSRs, of which 5 are financially involved with SK. 

3.2.8 The shaded area also includes part of the village of Kirkconnel. A 35 dB contour excluding the +3 dB 

correction is also shown (purple dashed line), which shows the study area without the +3 dB valley 

correction. Where no valley correction is applied (as is the case at Kirkconnel), the village is outside 

of the 35dB contour.  

Screening and identification of representative NSRs within the study area 

3.2.9 The defined study area is highlighted in Drawing 1 (provided at the end of this report). A total of 

31 representative NSRs have been identified in the study area in addition to the settlements of 

Kirkconnel and Kelloholm as annotated on Drawing 1 (provided at the end of this report). 

3.2.10 When identifying potential NSRs a similar approach has been taken to that followed in the Residential 

Visual Amenity (RVA) study provided in the SK s36 application, whereby properties which are sited in 

close proximity to each other are assessed as one (i.e. those within the same farmstead).  

3.2.11 Properties which were identified in the RVA as being in a poor state of repair and of unknown 

occupancy status comprised Polneul and Nether Glenmuckloch and an unknown building to the north 

of Crockroy. During a recent site visit the building to the north of Crockroy was determined to be 

derelict and this NSR has been excluded from further consideration in this report. Polneul and Nether 

Glenmuckloch have been evaluated as NSRs for the purposes this report.  

3.2.12 The RVA identifies that the property Corserig is uninhabited, has been vandalised and would require 

significant refurbishment to become habitable. Evaluation of Corserig was therefore not undertaken 

in the RVA and therefore this report also excludes Corserig. Lagrae, Samsiston and Hillhead have been 

excluded as they are also derelict.  

3.2.13 The study area of the RVA considered properties within 2 km of the proposed SK turbines, and 

therefore does not provide further information on NSRs or groupings of NSRs on properties in the 

more distant areas of the cumulative noise study area. 

3.2.14 Of the 31 representative NSRs, four are therefore confirmed to be derelict and five are financially 

involved with SK.  
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3.3 Topographic corrections 

3.3.1 The GPG allows for topographic corrections to be applied on a per-turbine basis, to noise levels from 

wind farms. One of the corrections (valley correction) adds 3 dB to the resultant noise level of a 

particular turbine, and the other (screening) deducts 2 dB from the resultant noise level from a 

particular turbine.  

3.3.2 The valley correction applies where there is concave ground between a turbine and a receptor, to 

account for sound reflections within the valley, and is determined by application of a formula, which 

identifies the average height above ground of a direct line between the turbine hub and the receptor.  

3.3.3 The screening correction applies when there is no line of sight between the tip of the turbine (blade 

tip at maximum height) and the receptor location, due to topography in between. 

3.3.4 These two topographical corrections have been applied as follows: 

 All turbines in the agreed study area, comprising the wind farms Sandy Knowe, Hare Hill, Hare 

Hill Extension, Sanquhar Community, Sanquhar Six, Lethans, Glenmuckloch and Ulzieside were 

plotted within GIS.  

 The hub height and tip heights of all turbines were collated for all of the considered wind farms.  

 Within GIS, the topography was imported, and the visibility of every turbine at every receptor 

was calculated, and the -2 dB correction applied accordingly, where there was no line of sight 

between turbine and receptor. 

 Secondly, for every turbine and every receptor, the applicability of valley correction was 

determined, based on the method provided within the GPG, and the +3 dB correction applied 

accordingly.  

 In a cautious approach, this assessment allows that both valley and topographic screening 

corrections can apply simultaneously; where the method provided in the GPG determines that 

valley correction applies, but there is no line of a sight, a resultant correction of +1 dB applies.  

3.3.5 The topographical predictions were applied to the predicted noise levels for each wind farm at 

each NSR. Detail of the corrections applied to each turbine, from each wind farm, is provided 

electronically for confirmation. 

3.4 Directivity 

3.4.1 Typically, as a first-pass, prediction of noise levels from wind farms at receptor locations assume that 

the receptor is down-wind of the turbine. This is a conservative approach, since when the receptor is 

across wind, or up-wind of the turbine, noise levels may be reduced. For complex situations, where 

wind turbines surround a receptor in several directions (as is the case at Hillend), the down-wind 

predictions become inaccurate, and the effect of directivity needs to be considered in greater detail.  

3.4.2 The GPG provides that directivity may be applied according to two graphs, based on an empirical 

study by NASA; one graph for flat/simple terrain, and a second graph for complex/varied terrain. The 

correction applies on a per-turbine basis, and requires to be considered for every wind direction. The 

degree of correction applicable depends on the ratio of the distance of receptor to turbine and the 

turbine tip height. 

3.4.3 At all receptors directivity corrections have been applied to each turbine considered in the cumulative 

assessment using the following method: 

 The distance between the NSR and all cumulative turbines was calculated using GIS; 
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 The distances between each turbine and NSR, and the ratio of this distance to the turbine tip 

height was calculated using GIS;  

 The ratios between all NSRs to every turbine in the study area were then used to determine the 

applicability of directivity corrections, for every 10o wind sector, using the chart for complex 

terrain2 (GPG Figure 6 (b)); and 

 The contribution of every wind turbine to total noise levels at each NSR was then adjusted for 

directivity and resultant noise levels for every 10o wind sector were determined. 

3.4.4 The graph from the GPG for corrections applicable in complex terrain is reproduced in Drawing 2.   

Drawing 2 – Directivity corrections for complex terrain (extract from IoA GPG) 

 

3.4.5 The criteria from the graph were applied as follows: 

 Black = NSR to Turbine distance / Turbine height <5.25 – applied where the ratio of (distance 

receptor to turbine : tip height) is <5.25.   

 Green = NSR to Turbine distance / Turbine height <7.5 – applied where the ratio of (distance 

receptor to turbine : tip height) is >5.25 < = x <7.5  

 Blue = NSR to Turbine distance / Turbine height = 11 – applied where the ratio of (distance 

receptor to turbine : tip height) is >7.5 < = x <11 and 

 Red = NSR to Turbine distance / Turbine height = 18  – applied where the ratio of (distance 

receptor to turbine : tip height) is >11 < = x <11  

3.5 Other corrections 

3.5.1 Where significant headroom exists between predicted noise levels and the cumulative noise limit, the 

GPG (para 5.4.11) indicates that a margin should be added to predicted noise levels to cover factors 

such as potential increase in noise. For consented schemes the assessment considers the warranted 

                                          

2 Use of the complex terrain graph was agreed with TNEI 
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(equivalent) sound power data for the installed/consented turbines, with an appropriate correction 

of +2 dB applied to the predicted levels attributable to all cumulative wind farms to account for 

potential increases in noise.  

4 Evaluation against noise limits 

4.1 Approach to establishing compliance 

4.1.1 This report considers noise from SK in three stages:  

1. Firstly, the availability of significant presented headroom is determined in a ‘first pass’ test. At 

NSRs where significant presented headroom is identified cumulatively at first-pass, noise from SK 

is evaluated against a derived residual SK noise limit are not evaluated further, and the derived 

residual limit is adopted as the SK-specific noise limit; 

2. At NSRs where significant presented headroom of >5dB between the total ETSU limit of 

40 dBLA90,10min is not determined on a first-pass cumulative basis, these NSRs have been carried 

forward for more detailed evaluation to derive the residual SK-specific noise limit across each 10o 

wind sector; 

3. Predicted SK noise levels have then been evaluated against the derived residual SK noise limit to 

determine compliance across each 10o wind sector; and 

4. Simplified noise limits were determined for each NSR considering only two wind sectors, of 

approximately 180o.  The wind sectors were determined by consideration of the highest and 

lowest residual noise limits according to the 10o wind sectors, and then selecting a range as close 

to 180o as possible, while minimising unnecessary additional constraint to SK. The simplified wind 

sectors chosen do not necessarily correspond to when the NSR is upwind and downwind of SK, 

rather, they relate to the when the NSR is upwind and downwind of the closest wind farm.  

5. Compliance with the simplified noise limits has then been checked for each NSR and any 

exceedances identified. 

4.1.2 The derivation of simplified noise limits which vary from noise limits for two 180o sectors is discussed 

for two NSRs below:  

 In the case of NSR Laigh Cairn, which lies broadly equidistant from SK, HH/HHXT and 

Lethans/Glenmuckloch, there are no clear upwind/downwind conditions, and a single sector 

noise limit has therefore been selected for each wind speed.  

 At NSR Vennel, which lies in close proximity to Lethans/Glenmuckloch, with reference to 

Appendix I, there are clear conditions when the NSR is downwind of Lethans/Glenmuckloch, 

under which no headroom exists for SK to operate. Conversely, when the NSR is upwind of 

Lethans/Glenmuckloch, headroom is available for use by SK. In a logical approach, the simplified 

noise limits have therefore been determined according to available headroom/no available 

headroom conditions for the NSR Vennel, however, the range of angles during which headroom 

exists is lower than 180o.  

4.2 Determination of significant presented headroom 

Simplified cumulative approach 

4.2.1 A simplified consideration of available headroom was undertaken for all NSRs as a ‘first pass’ 

approach, to identify those at which predicted cumulative noise levels meet the total ETSU daytime 

noise limit of 40 dBLA90,10min. An initial evaluation was undertaken as to whether the cumulative noise 
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level (excluding Sandy Knowe) was >5dB below the applicable total ETSU noise limit applicable at each 

receptor. Where this was the case sufficient headroom was deemed present by default. 

4.2.2 Where the cumulative noise level was not >5dB below the total ETSU limit, consideration was given 

to each individual wind farm and compliance with the applicable noise limit for that wind farm at each 

receptor. Where the predicted noise level for each wind farm was >5dB below the total ETSU level 

then significant headroom was deemed for that wind farm at that receptor. 

4.2.3 Where significant headroom was identified, assessment was undertaken based on the cautious 

approach. Where significant cumulative headroom was not clearly present in this approach, further 

analysis was undertaken (provided in Section 4.3). 

4.2.4 Predicted noise levels at all NSRs, accounting for topographic corrections, directivity effects and 

“cautious predictions” have been calculated for the wind speed range 4 m/s to 10 m/s. The turbines 

of all cumulative developments reach their maximum output by 10 m/s, therefore compliance with 

the noise limit at 10 m/s will entail compliance at higher wind speeds also.  

4.2.5 The predicted contribution of all other cumulative wind farms, including all appropriate corrections, 

has been subtracted from the proposed fixed noise limit of 40 dB to determine the available 

headroom, and hence the ‘residual noise limit’ applicable to SK. The derivation of the SK residual noise 

limit is provided in Table 6.  

Table 6 – SK residual noise limit derivation 

Term Requirement 

A 
The Total ETSU Noise Limit  
The proposed upper ETSU fixed limit of 40 dBLA90,10min (daytime) and 
43 dBLA90,10min (night-time)  

B 

Other Wind Farm Contribution 
The contribution of other wind farms to cumulative noise levels was 
accounted for based on predicted cautious noise levels for all other wind 
farms, including appropriate corrections 

C 
Sandy Knowe Noise Limit 
The SK residual noise limit was derived by C = A – B 

4.2.6 The assumed cumulative daytime noise limit is 3 dB lower than the assumed cumulative night-time 

limit, therefore compliance with the daytime limit will entail compliance with the night-time limit. 

4.2.7 The presence of significant presented headroom has been identified as follows: 

 With the exception of the NSR Hillend, the NSRs at which cumulative effects could occur (as 

identified by pink shading in Drawing 1) are all located to the north of SK and to the south of 

Lethans and Glenmuckloch wind farms. 

 At all NSRs, as a first-pass, the significant presented headroom of 5 dB or greater was determined 

with reference to the assumed 40 dB total ETSU cumulative fixed limit for all NSRs, using the 

predicted total noise level for all schemes, excluding SK, (N.B. with no +2 dB correction for 

“cautious” levels).  

 At NSRs where significant cumulative headroom was identified, the residual noise limit for SK 

was derived by subtraction of the predicted “cautious” (i.e. including +2 dB correction) 

cumulative noise level for all developments (excluding SK) from the cumulative 40 dBLA90 

daytime noise limit.  

 At NSRs where significant headroom was identified at first-pass, the predicted noise level due to 

SK was then evaluated against the SK residual daytime noise limit, and any exceedances were 

identified.  
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 This process was followed for all wind speeds, and across 36 wind sectors of 10o. Subsequently, 

and for the simplification of proposed SK-specific noise limits (provided in Appendix G), the 

process was repeated for the simplified noise limits set out in the condition.  

4.2.8 The results of the evaluation of predicted noise immission levels against derived noise limits are 

provided in Appendix G and are summarised in Table 7.     

Table 7 – Evaluation of SK against derived residual noise limit 

NSR 

Significant 
presented 
headroom 
identified at 
first pass? 

Exceedances 
identified, 
daytime period? 

Magnitude of 
exceedance of 
40 dB total ETSU 
noise limit, 
daytime period 

Exceedances 
identified, 
night-time 
period? 
(no exceedances 
identified therefore 
no magnitude 
column) 

Nether Cairn (FI) Yes No exceedance No exceedance No exceedance 

Rigg Farm (FI) Yes No exceedance No exceedance No exceedance 

Crockroy (FI) Yes No exceedance No exceedance No exceedance 

Burnside Yes No exceedance No exceedance No exceedance 

Kelloside Farm Yes No exceedance No exceedance No exceedance 

Rigg Cottage (FI) Yes No exceedance No exceedance No exceedance 

Guildhall Yes No exceedance No exceedance No exceedance 

Little Garclaugh Yes No exceedance No exceedance No exceedance 

Merkland Yes No exceedance No exceedance No exceedance 

Corsencon Yes No exceedance No exceedance No exceedance 

Knowehead Yes No exceedance No exceedance No exceedance 

Lideburn Yes No exceedance No exceedance No exceedance 

The Knowe (FI) Yes No exceedance No exceedance No exceedance 

Cairn Smithy Yes No exceedance No exceedance No exceedance 

Laigh Cairn Yes No exceedance No exceedance No exceedance 

Overcairn Yes No exceedance No exceedance No exceedance 

Waistland Yes No exceedance No exceedance No exceedance 

Meikle Westland Yes No exceedance No exceedance No exceedance 

Polshill Yes No exceedance No exceedance No exceedance 

Sunnyhurst 
Bungalow 

Yes No exceedance No exceedance No exceedance 

Kirkland Yes No exceedance No exceedance No exceedance 

Low Todholes Yes No exceedance No exceedance No exceedance 

High Todholes Yes No exceedance No exceedance No exceedance 

Old Kirkland Yes No exceedance No exceedance No exceedance 

High Cairn Yes 

7 m/s 
8 m/s 
9 m/s 

10 m/s 

0.9 
1.6 
1.8 
1.8 

No exceedance 

Polneul Yes 

7 m/s 
8 m/s 
9 m/s 

10 m/s 

0.6 
1.4 
1.5 
1.5 

No exceedance 

Glen Hall Yes 

No exceedance 
at first pass, 

further 
evaluation 
required 

No exceedance 
at first pass, 

further 
evaluation 
required  

No exceedance 
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NSR 

Significant 
presented 
headroom 
identified at 
first pass? 

Exceedances 
identified, 
daytime period? 

Magnitude of 
exceedance of 
40 dB total ETSU 
noise limit, 
daytime period 

Exceedances 
identified, 
night-time 
period? 
(no exceedances 
identified therefore 
no magnitude 
column) 

Niviston Yes 

No exceedance 
at first pass, 

further 
evaluation 
required 

No exceedance 
at first pass, 

further 
evaluation 
required 

No exceedance 

Hillend No 
Further 

evaluation 
Further 

evaluation 
No exceedance 

Nether 
Glenmuckloch 

No 
8 m/s 
9 m/s 

10 m/s 

0.8 
1.0 
1.0 

No exceedance 

Vennel No 

No exceedance 
at first pass, 

further 
evaluation 
required 

No exceedance 
at first pass, 

further 
evaluation 
required 

No exceedance 

4.2.9 At first-pass, predicted cumulative noise levels (excluding SK) at 28 of the NSRs are >5dB below the 

total ETSU limit, therefore headroom exists for SK, and the residual SK noise limit has been derived 

accordingly. The determination of headroom at these receptors and the derivation of residual SK 

noise limits is provided in Appendix G. The proposed simplified noise limits for each wind speed are 

provided in Table 1 and Table 2 of the proposed planning condition, and the derivation of the 

simplified noise limits is shown in Appendix J. 

4.2.10 Hillend, Glen Hall, Niviston and Vennel are named in the noise conditions of other wind farms, and 

further evaluation has been undertaken (see Section 4.3) to determine whether significant presented 

headroom is available. Other properties (such as Glenwharrie and Fingland) are named in the 

consented noise limits for Lethans and Glenmuckloch, however, these are outside the area of 

cumulative consideration as shown in Drawing 1 and have therefore not been considered in this 

assessment. 

4.2.11 No significant presented headroom is available at Nether Glenmuckloch and further evaluation has 

been undertaken to determine an appropriate residual SK noise limit, the results of which are 

presented in Section 4.3. 

4.2.12 Given the proposed higher night-time noise limit of 43 dBLA90,10min, predicted compliance with the 

daytime noise limit will entail compliance during the night-time period, however, analysis of 

compliance of predicted noise levels with night-time noise limits has been undertaken for 

completeness. 
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4.3 Detailed consideration 

NSR Hillend 

4.3.1 Predictions are presented in Appendix H for HHXT noise levels and ‘other wind farms’ (Sanquhar 

Community and Sanquhar Six), in addition to SK at the NSR Hillend.  

4.3.2 The individual contributions of Lethans, Glenmuckloch, Whiteside Hill and Ulzieside are >10 dB below 

the contributions of other schemes at Hillend, and will therefore have a negligible contribution to 

total noise levels and are not considered in subsequent analysis.  

4.3.3 The combined HHXT wind farm has been assumed to operate at its full consented limits (as provided 

in Table 3) in the worst-case ‘downwind’ situation. The predicted levels in crosswind and downwind 

conditions have been calculated relative to the full consented limits in the downwind propagation 

phase. This process utilises the controlling property principle outlined in the GPG. 

4.3.4 The results demonstrate that each wind farm will have a varying influence on noise levels depending 

on wind direction. During periods when Hillend is downwind of SK (i.e. broadly north-easterly winds), 

then the influence of Hare Hill is reduced, with a varying influence from other wind farms. Conversely, 

when the highest noise levels from Hare Hill wind farms are experienced (broadly westerly winds) the 

influence of SK and other wind farms is variably reduced. 

4.3.5 The predicted noise levels have been used to derive noise limits applicable to SK at Hillend. The 

process to derive the noise limit is outlined in Table 8. 

Table 8 –SK residual noise limit derivation, Hillend 

Term Requirement 

A 

The total ETSU noise limit applicable at Hillend is defined.  
Hillend is financially involved (FI) with Hare Hill and Hare Hill Extension, 
therefore the higher ETSU FI limit will apply to noise levels involving these 
wind farms. In the absence of Lethans/Glenmuckloch it is assumed that the 
40 dB daytime/43 dB night-time upper ETSU limit would apply. 
Note, the lower of the quiet daytime and the night-time limits have been 
utilised in the calculation 

B 

Hare Hill Noise Limits 
In developing noise limits applicable to Hare Hill and Hare Hill Extension the 
cumulative theoretical contribution was subtracted from the Total ETSU FI 
limit to define the noise limit. 

C 

Other Wind Farm Contribution 
The contribution of other wind farms to cumulative noise levels was 
accounted for based on predicted noise levels for Sanquahar Community and 
Sanquhar Six. Noise levels were predicted based on warranted (equivalent) 
noise levels for specificed turbines and with an appropriate margin applied 
(2dB) in line with IoA GPG, as sufficient headroom was identified between the 
predicted noise levels and limits applicable to each wind farm. 

D 
Sandy Knowe Noise Limit 
The Sandy Knowe noise limit was derived by D = A – (B + C). 

4.3.6 Were there to be no available headroom, i.e. the corrected HHXT contribution is the same as the 

FI cumulative noise limit, then the residual noise limit applicable to SK (residual SK) would be equal to  

Residual SK =HHXT corrected –10 dB, at which point the wind farm would make no contribution to 



 

Project number: EDI_1616 
Dated: 16/10/2019 

 ITPENERGISED 

 

any exceedance of the total ETSU FI limit). This situation does not arise, and headroom is present 

throughout the range of wind speeds and sectors.  

Table 9 – Assessment of compliance with derived SK residual noise limit at Hillend 

NSR 
Exceedances identified 

Wind speed (m/s) Magnitude of exceedance, dB 

Hillend No exceedance - 

4.3.7 The results in Appendix H demonstrate that the predicted SK noise immissions at Hillend comply with 

the derived SK residual noise limit under all wind speeds and all wind directions.  

NSRs north of Sandy Knowe 

4.3.8 A similar approach to that followed for Hillend has been followed for the remaining NSRs north of SK, 

at which significant cumulative headroom was not demonstrated at first-pass in Section 4.2. At these 

NSRs Whiteside Hill, Ulzieside, Sanquhar Six and Sanquhar Community wind farms have a minimal 

contribution, and total noise levels are predominantly influenced by SK, Lethans/Glenmuckloch 

and HHXT. The contributions of all cumulative schemes have been included in the analysis. The NSRs 

considered are as follows: 

 Glen Hall; 

 Niviston; 

 Nether Glenmuckloch; and 

 Vennel. 

4.3.9 The predicted noise levels have been used to derive noise limits applicable to SK at the remaining 

NSRs. The process to derive the noise limit is outlined in Table 10. 

Table 10 –SK residual noise limit derivation, remaining NSRs 

Term Requirement 

A 

The total ETSU noise limit applicable at NSR is defined.  
None of the NSRs are financially involved (FI) with Lethans/Glenmuckloch, 
therefore the 40 dB or background +5 dB ETSU limit will apply to noise levels 
involving these wind farms. 
At named NSRs where a ”background +5 dB” noise limit is provided, this has 
been adopted as the total ETSU noise limit. 
Note, the lower of the quiet daytime and the night-time noise limits have been 
utilised in the calculation (as shown in bold in Table 4). 

B 

Lethans/Glenmuckloch Contribution 
In developing noise levels applicable to Lethans/Glenmuckloch, the 
cumulative theoretical contribution was determined. Noise levels were 
predicted based on warranted (equivalent) noise levels for specificed turbines 
Accounting for the available headroom, the ’cautious approach’ was adopted 
to determined the total contribution from these wind farms. 
Where no significant presented headroom exists, Lethans and Glenmuckloch 
have been assumed to operate at their maximum noise output (exlcuding 
directivity), and their output has been adjusted accordingly. 

C 

Other Wind Farm Contribution 
The contribution of other wind farms to cumulative noise levels was 
accounted for based on predicted noise levels for other wind farms within the 
study area. Noise levels were predicted based on warranted (equivalent) 
noise levels for specificed turbines and with an appropriate margin applied 
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Term Requirement 

(2dB) in line with IoA GPG, where sufficient headroom was identified between 
the predicted noise levels and limits applicable to each wind farm. 

D 
Sandy Knowe Noise Limit 
The Sandy Knowe noise limit was derived by D = A – (B + C). 

4.3.10 For NSRs named in the consented noise limits of a wind farm (see Table 3 and Table 4), the predicted 

“cautious” level due to that wind farm has been used to determine the available headroom. Where 

the wind farm-specific headroom is 5 dB or greater at named NSRs, the residual SK noise limit has 

been determined by subtraction of the “cautious” cumulative level (all wind farms excluding SK) from 

the total ETSU limit. Where it has been determined that significant presented headroom (>5 B) is not 

present, the noise limit for SK has been set at a level 10 dB below the cumulative noise limit. 

4.3.11 The results are provided in Appendix I, and a summary of the findings is provided in Table 11. 

Table 11 – Assessment of compliance with derived SK residual noise limit at remaining receptors 

NSR 
Exceedances identified (daytime) Exceedances 

identified (night-
time) Wind speed (m/s) 

Magnitude of 
exceedance, dB 

High Cairn 

7 m/s 
8 m/s 
9 m/s 

10 m/s 

0.8 
1.5 
1.7 
1.7 

No exceedances 
identified 

Polneul 

7 m/s 
8 m/s 
9 m/s 

10 m/s 

0.3 
1.2 
1.4 
1.4 

No exceedances 
identified 

Glen Hall 
No exceedances 
identified 

- 
No exceedances 
identified 

Niviston 
No exceedances 
identified 

- 
No exceedances 
identified 

Vennel 
No exceedances 
identified 

- 
No exceedances 
identified 

Nether Glenmuckloch 
8 m/s 
9 m/s 

10 m/s 

0.1 
0.3 
0.3 

No exceedances 
identified 

Significant presented headroom available 
4.3.12 At NSRs Glen Hall and Niviston headroom in the Lethans/Glenmuckloch noise limits have been 

determined. Predicted noise levels due to SK meet the derived residual SK noise limit throughout the 

range of wind speeds and wind directions.  

4.3.13 At High Cairn and Polneul significant presented cumulative headroom has been demonstrated, 

however, the predicted SK noise level exceeds the derived SK residual noise limits at these NSRs. The 

predicted exceedances occur only under southerly wind directions, i.e. when the wind is blowing from 

SK towards the NSRs. Predicted exceedances are discussed further in Section 6. 

Significant presented headroom not available 

4.3.14 At NSR Vennel it has been determined that no headroom exists within cumulative or 

Lethans/Glenmuckloch noise limits at wind speeds above 7 m/s. The applicable residual SK noise limit 

when there is no significant presented headroom is therefore 10 dB below the consented noise limits 

for Lethans/Glenmuckloch. Vennel is remote from SK and the contribution of SK is >10 dB below the 
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contribution of Lethans/Glenmuckloch at all wind speeds and wind direction, therefore SK complies 

with the derived residual SK noise limit. 

4.3.15 NSR Nether Glenmuckloch lies approximately equidistant between SK and Lethans/Glenmuckloch. 

Cumulative headroom is available at this NSR at wind speeds up to and including 7 m/s. At 8 m/s the 

40 dB daytime cumulative noise limit is exceeded by cautious predictions for other developments 

under northerly, easterly and westerly wind conditions, when directivity corrections for 

Lethans/Glenmuckloch are at a minimum. Under northerly wind conditions Lethans/Glenmuckloch 

receive the maximum correction for directivity and headroom is available for SK. 

4.3.16 Nether Glenmuckloch is not named in the noise limits of other wind farms. The applicable residual SK 

noise limit at NSR Nether Glenmuckloch when there is no significant presented headroom would 

therefore be 10 dB below the 40 dB cumulative noise limit. This situation does not arise, however, as 

headroom has been determined throughout the range of wind speeds and sectors therefore there is 

no requirement to operate at 10 dB below the cumulative 40 dB noise limit at this NSR. 

4.3.17 The predicted noise immission level due to SK at Nether Glenmuckloch marginally exceeds the SK 

residual noise limit at wind speeds of 8, 9 and 10 m/s under easterly wind conditions, when the NSR 

is under downwind/cross-wind conditions from SK and Lethans/Glenmuckloch. 

4.3.18 The predicted exceedances of the SK residual noise limits are addressed further in Section 6. 

5 Justification for Selection of Upper ETSU Limit 

5.1.1 As requested by ECU, and based on the evidence provided above, the rationale for the selection of 

the upper 40 dBLA90,10min daytime noise limit by reference to the three tests is provided below. The 

tests are predominantly a planning concern, and no criteria are volunteered in ETSU as to what may 

be considered significant/not significant.  This report therefore considers the available information 

and relevant guidance to determine whether SK meets the requirements of the tests.  

5.2 Number of NSRs in the neighbourhood of the wind farm 

5.2.1 ETSU does not provide a description of how the “neighbourhood” should be defined, however the 

starting point is to employ a 35 dB noise contour to identify the cumulative study area, however, 

account then needs to be taken of differences in the receiving noise environment within the 

“neighbourhood”. Within ETSU, reference is made to guidance from other European countries. ETSU 

notes that in guidance for industrial noise from the Netherlands, the principle of stricter noise limits 

for rural areas than urban residential areas is established. The Netherlands approach uses the basic 

principle that noise from traffic and other sources will be higher in urban areas than in rural areas, 

and implies that the tolerance to noise increases with the density of residential development and the 

nature of the receiving environment.  

5.2.2 With reference to Drawing 1, it is evident that almost all dwellings within approximately 2 km of SK 

are located to the north of SK, with the exception of Hillend, which is present to the south.  The 

immediate surroundings of SK predominantly comprise forestry and agricultural land, with a typically 

low population density.  

5.2.3 In the east of the cumulative study area, shown on Drawing 1, are the villages of Kirkconnel and 

Kelloholm at a distance of over 2.5km from the nearest turbine. The villages lie outside the 35 dB 

non-valley-corrected cumulative noise contour; at the closest NSRs to the villages (Kelloside Farm and 

Rigg Cottage) valley correction only applies to four of the furthest SK turbines from the villages (T05, 

T06, T07, T11), and the effect on total noise immissions at the village from SK will be minimal.  It is 

therefore considered that the non-corrected 35 dB contour best defines the study area here, and the 

villages are therefore not included.  
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5.2.4 Furthermore, it is noted that the population density in the villages is considerably higher than in the 

rural areas closer to SK; the villages comprise a suburban setting, with a mixture of terraced, 

semi-detached and closely-spaced detached houses on residential streets.   

5.2.5 As noted above, ETSU requires that “a degree of judgement should be exercised” for the purposes of 

defining “the neighbourhood” of the wind farm, it is considered that the potential effects at rural 

properties close to SK and remote from the A76 will be different that in suburban areas in the villages 

of Kirkconnel and Kelloholm. The “neighbourhood” of SK for the purposes of this report is therefore 

considered to comprise the rural area, excluding the village, which is considered to have a separate 

and distinct noise environment where higher noise levels may be experienced, and at which higher 

tolerance to noise may be expected.  

5.2.6 The number of NSRs within the neighbourhood of the wind farm is therefore 31, as shown in 

Drawing 1. This excludes five properties that have been identified to be derelict. It is also appropriate 

to discount a further five properties that are financially involved with SK, as financial involvement 

demonstrates an acceptance of the NSR to experience higher levels of noise, in excess of 40 dB.  

5.2.7 Accordingly, the number of representative NSRs in the neighbourhood is 26. Of these properties, 

approximately half can be considered to be located within the A76 corridor and therefore experience 

traffic noise, with the remainder less affected by such noise. Out of the 26 properties there is 

predicted to be exceedance of the proposed 40 dB fixed cumulative limit at 3 NSRs at various wind 

speeds and directions. These exceedances can be managed by adjusting the appropriate turbines to 

operate in low noise mode when the relevant wind conditions arise. 

5.3 The effect of noise limits on the number of kWh generated 

5.3.1 Based on analysis of recorded wind speed data on the site, the annual indicative total power output 

for SK is expected to be 236 GWh, enough electricity to power over 60,512 average Scottish 

households3. 

5.3.2 As demonstrated in this assessment, the proposed SK development can meet a “fixed” 40 dB noise 

limit across the range of wind speeds at most NSRs, with the exception of a few properties where a 

minor degree of mitigation will be required to enable the limit to be met. Based on the candidate 

turbine it will be possible to meet the 40 dB noise limit at these properties by operation of the 

northern-most turbines in low noise modes at wind speeds of 6m/s and above under predominantly 

southerly wind directions.  

5.3.3 The candidate turbine has “low noise mode” options allowing up to a 6 dB reduction to standard 

operation.  Adopting the 40 dB noise limit would enable SK to produce energy across the full range of 

operational wind speeds, in all wind directions.    

5.3.4 It should be noted that the upper ETSU limit of 40 dB (daytime) would typically also include the 

provision “40 dB or background +5 dB, whichever is the higher”. By adopting the fixed noise limit no 

increase in SK’s noise limit is allowed for with respect to increased background levels at higher wind 

speeds, rather, the 40 dB limit will be “fixed” across the range of wind speeds. Compliance with the 

40 dB noise limit therefore represents a conservative approach, which will necessitate that noise from 

operation of SK is effectively reduced at higher wind speeds, in comparison to the noise limits 

applicable to other wind farms that track the increase in background noise level from other sources 

with increasing wind speeds. For example, as evidenced by the noise limits applicable to 

Lethans/Glenmuckloch, as reported in Table 4, it would be reasonable to assume an increase in the 

“background+5dB” noise level above 40dB at wind speeds above ~7 m/s.     

                                          

3 Based on Renewable UK, 2017 UK average domestic household consumption is 3.9 MW 
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5.3.5 It is noted that the existing 2015 consent for the SK development would enable a maximum generating 

capacity of 48 MW, with the consented noise limits at the closest dwellings higher than 40 dB at wind 

speeds above 5 m/s, based on the “background +5 dB” principle. The proposed SK development will 

generate 82 MW at maximum capacity (a 40% increase over the consented development), while 

meeting a tighter noise limit of 40 dB.    

5.4 Evaluation of a 35dB Fixed Limit 

5.4.1 The effect of adopting the lower fixed limit of 35 dB for SK has been considered by examining the 

potential required curtailment at the NSRs Polneul, Hillend and High Cairn. These NSRs have been 

identified to be controlling properties; compliance with noise limits at these NSRs will enable 

compliance with noise limits at all other NSRs.  

5.4.2 Where it has been determined that no headroom exists, the residual SK limit has been derived on the 

basis of Residual SK noise limit = contribution of other developments – 10 dB, such that SK could not 

contribute to exceedance of a cumulative noise limit.  

5.4.3 An outline evaluation of the necessary curtailment required to meet the 35 dB fixed limit and the 

40 dB fixed limit is provided in Table 12. The simplest method of achieving compliance of the noise 

limit has been adopted in each case, i.e. applying an overall noise reduction of operating mode across 

all turbines and then selective removal of the highest contributing turbines to the overall noise levels, 

in turn. There are obviously other ways of achieving the required reduction. Analysis of all 

permutations for achieving the required noise reduction has not been undertaken to determine the 

most efficient, however for comparative purposes the approach presents a practical solution. The 

reductions assume mitigation will apply during the daytime period only, as higher noise limits will 

apply during the night-time period. 

Table 12 – Outline mitigation required to meet 35 dB and 40 dB cumulative noise limits 

NSR 

Assumed 
wind 
sector, 
degrees 

Noise reduction required by wind 
speed, m/s 

Notes 
4 5 6 7 8 9 10 

To meet 35 dB cumulative noise limit 

Hillend 315 - 90 - - -3 -5 -5 -5 -5  - 

High 
Cairn 

90-225 - - -6 -6 -6 -6 -6 

Additionally T1, T2, T3, T4, T5, T9, 
T10 non-operational at 7 m/s and 
above 

Polneul 225-315 - - -6 -6 -6 -6 -6 
Additionally T1, T2, T9, T13 non-
operational at 7 m/s and above 

To meet 40 dB cumulative noise limit 

Hillend 315 - 90 - - - - - - -  No curtailment required 

High 
Cairn 110-290 - - - -1 -2 -2 -2  

Polneul 70-230 - - - -1 -2 -2 -2  

5.4.4 The following approach and assumptions were made in determining the potential reductions in 

generating capacity, based on the outline mitigation strategies provided in Table 12: 

 Mean shear exponent at the site assumed to be 0.12. This was not a calculated value but is a 

reasonable shear exponent assumption for the region. The exponent was used to extrapolate 

the frequency distribution from the mast height (70 m) to the hub height (74.5 m); 
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 Used software to model the variation of wind speed across the site. No displacement heights 

have been considered for any turbine locations despite the presence of forestry in some cases 

and the fact that the forestry exposure of the site will likely change throughout the operational 

period due to growth/felling. However, as the noise losses are computed as a relative factor, this 

has been deemed to have a minor impact on the final result In a situation where no headroom 

is present, the residual SK noise limit must be set such that the contribution of SK does not result 

in an exceedance of the other wind farms’ noise limits; and 

 The thrust coefficient (Ct) curve for the standard setting turbine noise mode was used for all 

noise modes, due to lack of other information. It is expected, however, that in reality the Ct 

curve for the different modes will be different and therefore the impact of wake losses on the 

noise curtailment loss factor carries a high level of uncertainty. 

5.4.5 For Polneul and High Cairn, the exceedances of greater than 6 dB could not be mitigated by low noise 

mode operation alone. To achieve the required reduction, SK turbines would have to be operated in 

low noise mode, and several of the northern-most SK turbines would need to be switched off.  

5.4.6 The curtailment required to meet a 35 dB cumulative noise limit has been calculated to result in a 

decrease in the generating capacity of SK of 21 percent, compared with a modest reduction of 

2.2 percent arising from low-noise mode operation of turbines under southerly wind conditions using 

the 40 dB fixed cumulative noise limit. 
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5.5 Duration and level of exposure 

Duration of exposure 

5.5.1 A wind rose is shown in Drawing 3, showing the dominant wind speeds and directions measured on 

site at SK. 

Drawing 3 – Wind rose for SK 

 

5.5.2 The wind rose shows that the prevailing wind direction is westerly, however, there is a fairly even 

spread between north-westerlies through southerlies to east-south-easterlies. The area very rarely 

experiences northerly or north-easterly wind directions. The following conclusions can therefore be 

drawn with regard to the level and duration of exposure at NSRs in the neighbourhood of SK: 

 As discussed in 5.2.2, the overwhelming majority of the NSRs in the neighbourhood lie to the 

north, north-east and north-west of SK and only Hillend lies to the south/south-west of SK. 

 The majority of identified NSRs will therefore be down-wind or cross-wind of SK during the 

majority of its operation, however, only three properties have been demonstrated to potentially 

exceed a 40 dB fixed limit. 

 This will represent an increase in exposure to wind turbine noise for the majority of NSRs, with 

maximum exposure occurring at wind speeds of 8 m/s and above, when all of the turbines have 

reached their maximum noise output.  

 The most frequently-occurring wind speed is 5 m/s (approx. 9% of the time), with 6 m/s and 

7 m/s the second and third most frequently-occurring wind speeds, respectively (both between 

8% and 9% occurrence).  
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 The majority of NSRs (those to the north of SK) will therefore experience some noise from SK for 

most of the time, however, adoption of the fixed 40 dB noise limit will restrict noise from SK to 

a level likely to be at or below the baseline background noise level across the range of wind 

speeds, as borne out by the consented background-related noise limits consented for other wind 

farms in the vicinity (Lethans/Glenmuckloch and HHXT), which are higher than 40 dB at higher 

wind speeds.  

Level of exposure 

5.5.3 Analysis has been undertaken of the potential increase in wind turbine noise at NSRs due to SK. The 

findings are as follows: 

 When NSRs close to SK (Polneul, High Cairn) are down-wind of SK, and therefore receive the 

greatest exposure to noise from SK, the increase in wind turbine noise over existing wind turbine 

noise levels is up to 7 dB at 6 m/s, and up to 6 dB at 8 m/s;  

 This excludes consideration of mitigation, however, and once the necessary mitigation of -2 dB 

required to meet the 40 dB cumulative noise limit is implemented, the increase over existing 

wind turbine noise from cumulative developments at 8 m/s is 4 dB;  

 At 6 m/s, where no mitigation is required to meet a 40 dB cumulative noise limit, the increase in 

wind turbine noise would remain 7 dB; and 

 At all other non-FI NSRs, the increase in wind turbine noise over existing wind turbine noise will 

be 5 dB or less, across the range of wind speeds and directions.  

5.5.4  ETSU provides the following recommendations with regard to an increase over existing noise levels: 

“On balance it is considered that a margin of 5 dB(A) will offer a reasonable degree of protection to 

both the internal and external environment without unduly restricting the development of wind energy 

which itself has other environmental benefits.” 

5.5.5 As discussed in Section 5.2, the neighbourhood of the wind farm comprises predominantly remote 

dwellings in an agricultural/rural setting, but with exposure to traffic noise at receptors in the A76 

corridor. Noise from SK will therefore represent a change to the prevailing noise environment, albeit 

the magnitude of the change will vary according to the proximity of the NSR to SK, and due to the 

influence of existing noise sources at each NSR.  

 Following the implementation of appropriate mitigation, sufficient to enable a 40 dB cumulative 

noise limit to be met, the increase in wind turbine noise will not exceed 5 dB(A) at any NSR, with 

the exception of FI-NSRs and NSRs Polneul and High Cairn. 

 With reference to reported background noise levels at NSRs within the study area as reported in 

the noise assessments for the cumulative wind farms, it is noted that background noise levels in 

the absence of wind turbine noise will likely be above the noise level due to SK at higher wind 

speeds.  

 The number of NSRs affected by an increase in wind turbine noise greater than 5 dB (which ETSU 

considers offers a reasonable degree of protection with reference to existing background noise 

levels) is therefore only two. At higher wind speeds, it is anticipated that existing levels of 

background noise (from non-wind turbine sources) will be above the level of wind turbine noise, 

and will therefore have a masking effect.  

 SK will therefore increase the duration but not greatly increase the level of exposure of wind 

turbine noise effects at the majority of NSRs within the study area.  
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 It is further noted that cumulative wind farms also enjoy cumulative noise limits higher than the 

proposed fixed 40 dB total ETSU noise limit, since their noise limits reference measured baseline 

noise levels relative to wind speed. 

 The level of exposure at the majority of NSRs will be limited by the frequency of occurrence of 

higher wind speeds; the most frequently-occurring wind speeds are below 8 m/s, and are below 

the maximum noise output of the SK turbines.  

 At Hillend the noise environment will be dominated by HHXT, which lies upwind of the NSR under 

westerly and southerly wind directions, and by Sanquhar Community wind farm, which lies 

upwind of the NSR under south-westerly wind directions. SK will therefore very infrequently be 

upwind of Hillend, and the duration and level of exposure at this NSR will therefore be limited. 

5.6 Further planning considerations 

5.6.1 It is noted that the GPG notes the following with regard to planning policy: 

Other planning considerations, such as the identification in local planning policy of areas of preferred 

wind farm development, may also influence or determine the choice of the absolute fixed amenity 

noise limit. 

5.6.2 In terms of planning policy, the Dumfries and Galloway Wind Farm Landscape Capacity Study forms a 

technical appendix to the statutory Development Plan and recognises Sandy Knowe Wind Farm as a 

consented ‘baseline’ development. It thus provides its sensitivity analysis and capacity conclusions for 

other areas within Dumfries and Galloway with recognition that Sandy Knowe Wind Farm is within 

the consented baseline. On this basis, the Sandy Knowe Wind Farm is recognised in policy as an 

established area for wind farm development. 

5.6.1 It is also relevant that the Sandy Knowe Wind Farm enjoys an extant planning permission for the same 

development layout as proposed, but subject to turbines with a lower rated generator capacity. The 

fallback position, with respect to this extant planning permission, is a weight material planning 

consideration, which is fully explained within Chapter 1 of the Planning Statement.  

5.7 Findings of the three tests 

5.7.1 This report finds that there is a suitable justification for the use of the upper noise limit of 40 dB for 

SK, for the following summary reasons: 

 The number of representative NSRs in the neighbourhood (as defined by the nature of the noise 

environment) is 26, compared with the approximately 60,000 homes which SK would power.  

 Predicted noise levels for SK meet the derived residual SK noise limit, based on a cumulative 

noise limit of 40 dB, at the majority of dwellings in the neighbourhood of the wind farm in 

unconstrained operation. Predicted exceedances can be mitigated by operation of some SK 

turbines in “low noise mode”.  Under a 35 dB cumulative noise limit SK would require substantial 

curtailment across a wide range of wind speeds and wind directions, including switching 

numerous SK turbines off, with a resultant substantial drop in energy yield; and  

 The prevailing wind speeds and directions in the vicinity of the site are such that dwellings to the 

north of SK will predominantly be down-wind of the wind farm, and noise impacts will therefore 

predominantly be felt at these properties. The frequency of occurrence of low to moderate wind 

speeds (4 – 7 m/s) is much higher than that of high wind speeds (8 m/s and above). Noise levels 

due to SK at these wind speeds at the majority of NSRs are likely to be substantially below the 

prevailing background noise level used to derive noise limits for Lethans/Glenmuckloch, such 

that it is likely that SK will be inaudible at the majority of dwellings during the majority of its 

operation.   
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6 Summary and conclusions 

6.1 Summary of findings 

6.1.1 This report addresses the comments provided on previous submissions to ECU regarding noise 

emissions of the proposed SK wind farm. The approach taken has been agreed with ECU/TNEI 

throughout (subject to justification of the use of the upper 40 dB limit). The assessment has 

considered the following: 

 Derivation of the cumulative study area and identification of representative NSRs; 

 The method by which appropriate corrections have been applied to predicted noise levels, both 

to SK and to identified cumulative developments, in accordance with ETSU and the GPG; 

 The method used to derive residual SK noise limits from cumulative noise limits at all 

identified NSRs by evaluation of available headroom and apportionment accordingly; 

 Evaluation of predicted SK noise levels against derived residual SK noise limits and identification 

of potential exceedances; and 

 Justification for applicability of the upper ETSU limit with regard to the three tests set out 

in ETSU.  

6.1.2 The study area was determined based on the 35 dB cumulative noise contour (including a blanket 

+3 dB valley correction) and the area within which SK noise levels are within 10 dB of neighbouring 

wind farms and was found to comprise 31 NSRs in an agricultural/rural setting as well as the villages 

of Kirkconnel and Kelloholm within the eastern extent.  

6.1.3 The rationale for the selection of the area considered to comprise “the neighbourhood” of the SK 

wind farm has been provided, and also why the villages of Kirkconnel and Kelloholm have been 

excluded, given the difference in the noise environment between the suburban village and the 

agricultural setting of the majority of the study area. The report therefore focusses on the dwellings 

at which the greatest noise impacts may occur, comprising those dwellings closest to SK, and dwellings 

at which cumulative noise contributions from other wind farms will be greatest.  

6.1.4 Justification has further been provided on the substantial contribution of SK towards renewable 

energy (enough to power approximately 60,000 households) and the substantial detriment to the 

generating ability of SK by application of the lower 35 dB ETSU daytime noise limit. 

6.1.5 On the basis that appropriate justification exists for the upper ETSU daytime noise limit of 40 dB, 

detailed analysis has been undertaken, in accordance with a method agreed with TNEI/ECU, to 

determine the available headroom at every NSR in the defined neighbourhood. The method adopted 

considers applicable noise limits from other wind farms at specific NSRs. The residual noise limit 

applicable to each NSR within which SK can operate has therefore been defined.  

6.1.6 Noise levels due to SK have been evaluated against the derived residual SK noise limits, and predicted 

noise levels have been found to meet the noise limits for the majority of NSRs. Minor exceedances of 

the derived noise limits have been identified at a small number of NSRs; High Cairn, Polneul, and 

Nether Glenmuckloch. Mitigation to enable SK to meet noise limits at High Cairn, the closest of the 

three NSRs to SK, will result in compliance with noise limits at Polneul and Nether Glenmuckloch. 

6.1.7 The greatest magnitude of the predicted exceedances is less than 2 dB, and furthermore is restricted 

to a limited range of wind speeds and directions. NSRs at which exceedances have been identified are 

shown in Drawing 4 (provided at the end of this report).  

6.1.8 Operation of SK has been demonstrated to not result in exceedance of noise limits applicable to other 

wind farms at NSRs named in their noise limits. Adopting the 40 dB fixed cumulative noise limit will 
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enable SK to operate with minimal restriction, and noise limits can be met by operation of the 

candidate turbine in low noise mode under a small range of wind speeds and directions. The candidate 

turbine has low noise modes allowing operation at up to 6 dB below the standard operating noise 

level. Operation in “-2dB mode” would remove any exceedance of residual SK noise limits and enable 

compliance with the residual SK noise limit at all NSRs while resulting in a minor loss of generating 

capacity under a limited range of wind speeds and wind directions.   

6.2 Planning condition for noise 

6.2.1 A proposed planning condition for noise is provided in Section 7, setting out wind speed and direction 

specific noise limits applicable to SK at all identified representative NSRs. The draft planning condition 

sets out the method by which compliance with the noise limits may be determined, which would 

enable the condition to be enforced by DGC should any matter of potential non-compliance arise. 

Simplified noise limits are provided for four NSRs in Table 1 and Table 2 of the planning condition. By 

the controlling property principle, compliance with SK-specific noise limits at these properties will 

entail compliance with noise limits at all other NSRs in the study area, as is demonstrated in 

Appendix J.  

6.2.2 The draft condition is also considered to meet the other five tests within Circular 4/1998. 
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7 Draft planning condition 

The rating level of noise immissions from the combined effects of the wind turbines of the Sandy Knowe Wind 

Farm (including the application of any tonal penalty), when determined in accordance with the attached 

Guidance Notes, shall not exceed the values for the relevant integer wind speed set out in or derived from 

Tables 1 and 2 attached to these conditions (see appended tables) and: 

1. Prior to the First Commissioning, the Company shall submit 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. 
 

2. Within 21 days from receipt of a written request of the Planning Authority, following a complaint to it 
alleging noise disturbance at a dwelling, the Company shall, at its expense, employ an independent 
consultant approved, as per the list referenced at part A of this condition, by the Planning Authority to 
assess the level of noise immissions from the wind farm at the complainant’s property (or a suitable 
alternative location agreed in writing with the Planning Authority) 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. Within 14 days of receipt of the 
written request of the Planning Authority made under this paragraph (B), the Company shall provide 
the information relevant to the complaint logged in accordance with paragraph (H) to the Planning 
Authority in the format set out in Guidance Note 1. 
 

 
3. Where there is more than one property at a location specified in Tables 1 and 2 attached to this condition, 

the noise limits set for that location shall apply to all dwellings at that location. Where a dwelling to 
which a complaint is related is not identified by name or location in the Tables attached to these 
conditions, the Company 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 
submission of the proposed noise limits to the Planning Authority shall include a written justification of 
the choice of the representative background noise environment provided by the independent 
consultant. The rating level of noise immissions resulting from the combined effects of the wind 
turbines of Sandy Knowe Wind Farm 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.  
 

 
4. Prior to the commencement of any measurements by the independent consultant to be undertaken in 

accordance with these conditions, the Company shall submit to the Planning Authority for written 
approval the proposed measurement location identified in accordance with the Guidance Notes where 
measurements for compliance checking purposes shall be undertaken. Where the proposed 
measurement location is close to the wind turbines, rather than at the complainant’s property (to 
improve the signal to noise ratio), then the Company’s submission shall include a method to calculate 
the noise level from the wind turbines at the complainant’s property based on the noise levels 
measured at the agreed location (the alternative method). Details of the alternative method together 
with any associated guidance notes deemed necessary, shall be submitted to and agreed in writing by 
the Planning Authority prior to the commencement of any measurements. Measurements to assess 
compliance with the noise limits set out in the Tables attached to these conditions or approved by the 
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Planning Authority pursuant to paragraph  of this condition shall be undertaken at the measurement 
location approved in writing by the Planning Authority. 
 

 
5. Prior to the submission of the independent consultant’s assessment of the rating level of noise 

immissions pursuant to paragraph (F) of this condition, the Company shall submit to the Planning 
Authority for written approval a proposed assessment protocol setting out the following:  
 

1. the range of meteorological and operational conditions (the range of wind speeds, wind 
directions, power generation and times of day) to determine the assessment of rating level of 
noise immissions.  

2. a reasoned assessment as to whether the noise giving rise to the complaint contains or is likely 
to contain a tonal component.  

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 information provided in the written 

request of the Planning Authority under paragraph (B), and such others as the independent consultant 

considers necessary to fully assess the noise at the complainant’s property. The assessment of the rating 

level of noise immissions shall be undertaken in accordance with the assessment protocol approved in 

writing by the Planning Authority and the attached Guidance Notes. 

6. The Company 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 made under paragraph (B) of this condition 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 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. 
 

7. Where a further assessment of the rating level of noise immissions from the Development is required 
pursuant to Guidance Note 4 of the attached Guidance Notes, the Company shall submit a copy of the 
further assessment within 21 days of submission of the independent consultant’s assessment pursuant 
to paragraph (F) above unless the time limit for the submission of the further assessment has been 
extended in writing by the Planning Authority. 
 

 
8. The Company shall continuously log wind speed and direction at the permanent meteorological mast 

erected in accordance with this consent and shall continuously log power production, nacelle wind 
speed, nacelle wind direction and nacelle orientation at each wind turbine, all in accordance with 
Guidance Note 1(d). The data from each turbine and the permanent meteorological mast shall be 
retained for a period of not less than 24 months. The Company shall provide this information in the 
format set out in Guidance note 1 of the Guidance Notes to the Planning Authority on its request within 
14 days of receipt in writing of such a request. 
 

 
Note: For the purposes of this condition a “dwelling” is a building within the use of Class 9 of the 
Use Classes Order which lawfully exists or had planning permission at the date of this consent. 
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Table 1 –Between 07:00 and 23:00 – Noise level dB LA90, 10-minute 

NSR  

Wind directions 
at which limit 
applies  

Standardised wind speed at 10 m above ground level, m/s 

4 5 6 7 8 9 10+ 

Sandy Knowe-specific noise limit, dBLA90,10min 

High Cairn  
260o-120o 39.6 39.4 38.9 38.5 38.2 38.1 38.1 

120o-260o 39.7 39.5 39.2 38.8 38.6 38.4 38.4 

Polneul 
290o-110o 39.7 39.4 38.9 38.4 38.1 37.9 37.9 

110o-290o 39.8 39.6 39.2 38.8 38.5 38.4 38.4 

Nether 
Glenmuckloch 

270o-90o 39.6 39.1 38.1 37.1 36.5 36.3 36.3 

90o-270o 39.7 39.3 38.5 37.6 37.1 36.9 36.9 

Hillend 
20o-200o 42.6 42.6 42.4 42.2 42.0 40.4 39.8 

200o-20o 43.0 43.0 43.3 43.3 43.2 42.2 42.4 

 

Table 2 –Between 23:00 and 07:00 - Noise level dB LA90, 10-minute 

NSR  

Wind directions 
at which limit 
applies  

Standardised wind speed at 10 m above ground level, m/s 

4 5 6 7 8 9 10+ 

Sandy Knowe-specific noise limit, dBLA90,10min 

High Cairn 0o-360o 42.8 42.7 42.5 42.3 42.2 42.2 42.2 

Polneul 0o-360o 42.9 42.7 42.5 42.3 42.1 42.1 43.0 

Nether 
Glenmuckloch 

0o-360o 42.8 42.6 42.2 41.8 41.6 41.5 41.5 

Hillend 
20o-200o 42.6 42.6 42.4 42.2 41.6 40.4 39.8 

200o-20o 43.0 43.3 43.3 43.3 43.0 42.2 42.4 

 
Note 1 to Tables 1 & 2: The geographical coordinates references set out in these tables are provided for the 
purpose of identifying the general location of dwellings to which a given set of noise limits applies.  
The standardised wind speed at 10 metres height within the site refers to wind speed at 10 metres height derived 
from those measured at hub height, calculated in accordance with the method given in the Guidance Notes.  
The wind direction refers to the compass point angle which the wind is coming from (i.e. 180o = southerly). 
 
Reason: To safeguard the noise amenity of local residents in accordance with ETSU-R-97 
 
Guidance Notes for Noise Condition 
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 wind 
farm. The rating level at each integer wind speed is the arithmetic sum of the wind farm noise level as 
determined from the best-fit curve described in Note 2 of these Guidance Notes and any tonal penalty applied 
in accordance with Note 3 with any necessary correction for residual background noise levels in accordance with 
Note 4. Reference to ETSU-R-97 refers to the publication entitled “The Assessment and Rating of Noise from 
Wind Farms” (1997) published by the Energy Technology Support unit (ETSU) for the Department of Trade and 
Industry (DTI). 
 
Note 1 
1. Values of the LA90,10-minute noise statistic should be measured at the complainant’s property (or an approved 

alternative representative location as detailed in Note 1(b)), 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 before and after each set of measurements, using a 
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calibrator meeting BS EN 60945:2003 “Electroacoustics – sound calibrators” Class 1 with PTB Type 
Approval (or the equivalent UK adopted standard in force at the time of the measurements) and the 
results shall be recorded. Measurements shall be undertaken in such a manner to enable a tonal penalty 
to be calculated and applied in accordance with Guidance Note 3.  

2. The microphone shall 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 shall 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 
Company 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. 

3. The LA90,10-minute measurements should be synchronised with measurements of the 10-minute arithmetic 
mean wind speed and wind direction data and with operational data logged in accordance with 
Guidance Note 1(d) and rain data logged in accordance with Note 1(f). 

4. To enable compliance with the conditions to be evaluated, the Company shall continuously log arithmetic 
mean wind speed in metres per second (m/s) and arithmetic mean wind direction in metres from north 
in each successive 10-minutes period at the permanent meteorological mast erected in accordance 
with the planning permission on the site. Each 10 minute arithmetic average mean wind speed data as 
measured on the mast at turbine 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 Note 2(b), such correlation to be undertaken in the manner 
described in Note 2(c). The Company shall continuously log arithmetic mean nacelle anemometer wind 
speed, arithmetic mean nacelle orientation, arithmetic mean wind direction as measured at the nacelle 
and arithmetic mean power generated during each successive 10-minutes period for each wind turbine 
on the wind farm. All 10-minute periods shall commence on the hour and in 10-minute increments 
thereafter synchronised with Greenwich Mean Time and adjusted to British Summer Time where 
necessary. 

5. Data provided to the Planning Authority in accordance with paragraphs (E) (F) (G) and (H) of the noise 
condition shall be provided in comma separated values in electronic format. 

6. A data logging rain gauge shall be installed in the course of the independent consultant undertaking an 
assessment of the level 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). The Company shall 
submit details of the proposed location of the data logging rain gauge to the Planning Authority prior 
to the commencement of measurements.  

Note 2 
1. The noise measurements should be made so as to provide not less than 20 valid data points as defined in 

Note 2 paragraph (b). 
2. Valid data points are those measured during the conditions set out in the assessment protocol approved by 

the Planning Authority under paragraph (E) of the noise condition but excluding any periods of rainfall 
measured in accordance with Note 1(f).  

3. Values of the LA90,10-minute noise measurements and corresponding values of the 10-minute standardised 
ten metre height wind speed for those data points considered valid in accordance with Note 2(b) shall 
be plotted on an XY chart with noise level on the Y-axis and 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) shall be fitted to the data points to define the wind farm noise level at each 
integer speed.  

Note 3 
1. Where, in accordance with the approved assessment protocol under paragraph (E) 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 shall be calculated and applied using 
the following rating procedure.  

2. For each 10-minute interval for which LA90,10-minute data have been determined as valid in accordance with 
Note 2, a tonal assessment shall be performed on noise immissions during 2-minutes of each 10-minute 
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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 shall be reported. 

3. For each of the 2-minute samples the tone level above audibility shall be calculated by comparison with the 
audibility criterion given in Section 2.1 on pages 104 -109 of ETSU-R-97.   

4. 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 substituted. 

5. A least squares “best fit” linear regression 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 fitted to values within 
± 0.5m/s of 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 Note 2.  

6. The tonal penalty is derived from the margin above audibility of the tone according to the figure below 
derived from the average tone level above audibility for each integer wind speed. 
 

 
 
Note 4 
1. If a tonal penalty is to be applied in accordance with 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 Note 2 and the penalty for tonal noise as derived in accordance with Note 3 at each integer 
wind speed within the range set out in the approved assessment protocol under paragraph (E) of the 
noise condition. 

2.  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 Note 2.  

3. If the rating level at any integer wind speed 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 (C) of the noise condition then no further action is necessary. 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 (C) 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. 

4. The Company 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:  
1. Repeating the steps in Note 2, with the wind farm switched off, and determining the 

background noise (L3) at each integer wind speed within the range set out in the approved 
noise assessment protocol under paragraph (E) of this condition.  
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2. The wind farm 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:  
 

 
 

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

4. If the rating level after adjustment for background noise contribution and adjustment for tonal 
penalty (if required in accordance with note (iii) above) at any integer wind speed 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 
(C) 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 (C) of the noise condition then the development fails to comply with the conditions 
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