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Sandy Knowe Wind Farm Limited 
c/o Burcote Wind Limited 
15 Pitreavie Road 
Dunfermline 
KY11 8UU 
 
16th March 2020 
 

Sandy Knowe Wind Farm Section 36 Application – Revised Noise Assessment  

March 2020 Update 

I am pleased to provide an update to the Sandy Knowe Wind Farm (SKWF) Section 36 Application Revised 
Noise Assessment. The Revised Noise Assessment has been updated following comments received following 
a technical review by TNEI Services (TNEI) in December 2019 (hereafter referred to as TNEI12/19). 
 
The background to the review and a summary of the updates to the Revised Noise Assessment is provided 
within this letter. 
 

Background 

Following submission of the Section 36 Application for SKWF in 2018 a representation from Scottish Power 
Renewables raised concerns on the noise assessment. In response to this the Scottish Government 
commissioned TNEI to review the noise assessment that accompanied the s.36 application. The TNEI review 
was published in February 2019. A series of subsequent discussions were held with TNEI, which resulted in 
a draft revised Noise Assessment submitted to TNEI for comment in August 2019, with informal comments 
received which were incorporated into a formal October 2019 submission to Scottish Government. Further 
comments were received from TNEI (TNEI12/19). 

The conclusions of TNEI12/19 review were as follows: 

 Predictions. The assessment appears to use an incorrect turbine location for the Lethans 
wind farm whilst predictions have not been undertaken for wind speeds of 11 and 12 m/s. In the 
absence of an assessment of 10 and 11 m/s the October 2019 report does not take account of the 
fact that predicted noise from the Hare Hill wind turbines increases at those higher wind speeds 
(which should be accounted for in the site specific noise limits); 

 Wind Directions. The wind directions presented and used to determine predicted levels for 
each of the individual cumulative schemes are incorrect (predicted noise levels should be at their 
highest when a given property is downwind of the wind farm being assessed, in some cases the 
modelling suggests that predicted levels are highest when properties are upwind of a wind farm 
being assessed which is incorrect), The resulting noise limits set out in the proposed condition are 
therefore also incorrect; and 

 Limit Apportionment. The noise limits apportionment undertaken at Hillend results in limits 
(that) exceed the standard ETSU-R-97 limits and would therefore mean that Sandy Knowe Wind 
Farm would benefit from the fact that the property is financially involved with a third party wind 
energy project. There is no evidence within the October 2019 report to suggest that the occupiers 
of Hillend are financially involved with the proposed development therefore the limits proposed by 
the Applicant for the property Hillend are therefore considered to be inappropriate. 
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Hayes McKenzie Partnership Review 

Subsequent to the receipt of the TNEI12/19 comments, Burcote Wind Limited engaged Hayes McKenzie 
Partnership (HMP) to undertake a full review of the ITPE noise assessment, calculations and approach to the 
study in order to provide confidence in the noise assessment and the approach taken to setting noise limits. 
 
The review was led by Andy McKenzie, PhD, BSc, FIOA.  Andy McKenzie is a director and principal consultant 
of HMP. He is a Fellow of the Institute of Acoustics; an invited member of the UK Environmental Law 
Association Noise Working Group; and is on the editorial board of the journal “Acoustics in Practice”. Andy 
was a member of the peer-review team of the Institute of Acoustics Good Practice Guide to the Application 
of ETSU-R-97 for the Assessment and Rating of Wind Turbine Noise. 
 
The HMP review has incorporated audit of the noise models and calculation spreadsheets, and independent 
calculations to verify the ITPE predictions. Overall, the HMP model verified the ITPE predictions and any 
variations were identified as having no material effect on predicted levels (within 0.1-0.2 dB). Accordingly 
the predicted noise levels presented in the Revised Assessment report are considered to be robust and in 
accordance with the principles of the IoA Good practice Guide. 
 
Further, HMP has provided advice in relation to the derivation of noise limits to inform the noise planning 
condition. 

Technical Updates to Revised Noise Assessment 

The Revised Noise Assessment has been updated in response to the comments regarding Predictions and 
Wind Direction in TNEI12/19. 

Predictions. 

Section 3 of the report has been updated based on revised predictions of cumulative noise. The predictions 
have been updated in response to comments by TNEI regarding Lethans turbine T27 and the upper wind 
speeds of the Hare Hill turbine. The amendments have been integrated to the model and no significant 
change to predicted levels are noted (predicted change is less than 0.1dB). The assessment conclusions 
remain unchanged. 

The predictions of noise at 11 m/s and 12 m/s have been included in the study to account for the changing 
noise levels of the Hare Hill turbines. Only the original Hare Hill turbines exhibit higher noise output at these 
wind speeds, the noise output for other turbines at 11 m/s and 12 m/s remains the same as at 10 m/s. The 
predicted change in noise levels at the nearest receptors is less than 0.1 dB higher at 11 m/s and 12 m/s than 
at 10 m/s. 

Wind Directions. 

Corrections to the directivity calculations have been made to address an error in the directivity algorithm 
which resulted in the inconsistent prediction levels. The change in the algorithm does not increase the 
highest predicted noise levels associated with individual wind farms, however it changes the directions at 
which different wind farms interact at differing receptors. Accordingly, under certain wind directions the 
headroom available for SKWF to operate is reduced and a greater level of curtailment is required to ensure 
that the derived Total ETSU Limits are met, at controlling receptors close to SKWF. In this regard the 
significance of effects remains unchanged,  

The predictions in Section 3, and evaluation of predicted levels against noise limits in Section 4 of the Revised 
Assessment have been updated accordingly. 

The proposed noise condition limits within the Revised Assessment have been updated based on the changes 
noted above, with updated noise limits in a draft planning condition presented within the report. 
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Apportionment of Limits at Hillend 

TNEI12/19 raises concern on the approach taken to the apportionment of limits at the receptor Hillend. The 
following sections provide commentary on the approach to cumulative noise assessment and justification 
for the final approach to setting of noise limits. 

ETSU-R-97 Approach and GPG 

In developing the noise limits that would apply to SKWF at the receptor Hillend, it is necessary to consider 
the issue of Financial Involvement in setting the Total ETSU Noise Limit (as set out in Table 8 in Section 4). 

ETSU-R-97 provides a framework for developing noise limits for wind energy development that 'offer a 
reasonable degree of protection to wind farm neighbours, without placing unreasonable restrictions on wind 
farm development….'. The document provides a mechanism to develop noise limits based on background 
noise measurements during two distinct periods: Quiet Daytime and Night-time, based on the application of 
a lower limit or a noise level 5dB greater than the measured background noise level, whichever is higher. By 
this process a noise limit, referred to herein as the Total ETSU Limit, can be derived for each integer wind 
speed for daytime and night-time periods respectively. Where a property is deemed to have Financial 
Involvement (FI) in a wind farm development, a higher tolerance to wind farm noise is assumed in ETSU-R-97 
and a lower limit of 45 dBLA90 is applied during both Daytime and Night-time periods. Accordingly for 
properties with FI, the Total ETSU Limit is dBLA90 or 'background +5 dB'. 

In relation to cumulative noise, ETSU-R-97 is clear that 'absolute noise limits and margins above background 
should relate to the cumulative effect of all wind turbines in the area that contribute to the noise received at 
the property in question'. In simple terms this means that the cumulative noise from all wind farms 
contributing to noise at a specific receptor should not exceed the derived Total ETSU Limit. This is the starting 
position to the consideration of cumulative issues within the GPG. 

The GPG presents some scenarios for the setting of noise limits with respect to cumulative noise. Two 
relevant examples are: 

 Concurrent applications, where the multiple wind farm applications are considered concurrently 
and approach is developed whereby all wind farms are consented based on an apportionment of 
the Total ETSU Limit such that the cumulative effect of all wind farms operating at their consented 
levels cannot cause the Total ETSU Limit to be exceeded cumulatively. 

 Existing Wind Farms Consented with less than Total ETSU-R-97 Limits. The approach is based on the 
principle that the contribution of the existing operating wind farm would never exceed its 
operational limits, accordingly the developed noise limit for an additional wind farm can be 
developed on the basis that the cumulative noise level (accounting for the consented levels of the 
operational wind farm, or actual plus an allowance is sufficient headroom exists between likely 
operational levels and the limit) does not exceed Total ETSU Limits. 

The principles of both approaches are the same, such that a residual noise limit is derived for a wind farm 
based on the contribution of other schemes and overall compliance with the Total ETSU Limit.  

Existing Hare Hill Noise Limits at Hillend 

The limits applied to the combined Hare Hill and Hare Hill Extension were apportioned from ETSU-R-97 FI 
limits, taking account of the contribution from consented and proposed (at the time of consenting) Hare Hill 
Extension wind farms. These included: 

 Sanquhar Community Wind Farm, based on consented scheme in 2014; 

 Whiteside Hill, consented (contribution of noise from Whiteside Hill was negligible and didn’t affect 
consented limits); and 

 SKWF, as proposed in 2014, 30-turbine scheme, larger than the subsequently consented 2015 
proposals. 
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An allowance, and accordingly headroom, was therefore made for SKWF in the consenting of Hare Hill 
Extension, such that cumulatively the Total ETSU Limit would be met. 

The consented noise limit for Hare Hill and Hare Hill Extension is therefore lower than the Total ETSU Limit 
(see GPG Existing Wind Farm Consented approach above). It is acknowledged by TNEI in TNEI12/19 that the 
approach to deriving noise limits for Hare Hill and Hare Hill Extension '...effectively allocated a share of the 
limit to Sandy Knowe'. 

Proposed Sandy Knowe Limits 

A similar approach to that taken for Hare Hill Extension was previously adopted in setting noise limits for 
SKWF, whereby noise limits for SKWF at Hillend were derived based on calculating a residual noise limit, such 
that cumulative noise levels meet the Total ETSU noise limit. The predictions of cumulative noise accounted 
for all existing wind farms within the study area, however only Hare Hill and Hare Hill Extension, Sanquhar 
Community Wind Farm and Sanquhar Six Wind Farm contribute to cumulative noise at Hillend. The 
predictions of cumulative noise include for the consented noise limits at Hare Hill and Hare Hill Extension, 
and an allowance for Sanquhar Community and Sanquhar Six, where significant headroom exists between 
predicted levels and the consented limits. 

In TNEI12/19, TNEI are accepting of this approach in principle, however the Total ETSU Limit to be applied at 
the receptor Hillend in this process was disputed. 

The Hillend receptor has FI with the Hare Hill and Hare Hill Extension Wind Farms. Accordingly, the Total 
ETSU Limit applied to these wind farms was developed in accordance with the 45 dBLA90 or 'background +5dB' 
principle. The operational noise limits for Hare Hill and Hare Hill Extension (cumulatively) are set on the basis 
of this higher-FI limit, less the contribution of SKWF (amongst others) to derive the limit.  

SKWF has no current FI with the receptor at Hillend. TNEI12/19 stated that “...apportionment undertaken at 
Hillend results in limits (that) exceed the standard ETSU-R-97 limits and would therefore mean that Sandy 
Knowe Wind Farm would benefit from the fact that a property is financially involved with a third party wind 
energy project…. The limits therefore proposed by the Applicant for the property Hillend are therefore 
considered to be inappropriate.”  

Notwithstanding the inconsistency in noise budget for SKWF resulting from TNEI’s approach, with regard to 
that taken in setting noise limits for Hare Hill and Hare Hill Extension with the acknowledged allocation of 
the share of the Total ETSU Limit to SKWF, the setting of the Total ETSU Limit as the highest of the applicable 
noise limits that would apply at a receptor is a logical one supported by precedence in terms of guidance and 
the approach taken by other consented wind farms.  

If, for example, the Total ETSU Limit was the FI-limit, but the FI wind farm was conditioned at full FI limits, 
then no headroom would exist and necessarily any additional schemes would require to be consented at 
levels that led to no cumulative exceedance of the Total ETSU Limit. Given that headroom has been purposely 
left in the setting of the limits for Hare Hill and Hare Hill Extension, then it is appropriate that SKWF is 
accounted for in meeting that Total ETSU Limit. 

This position is supported in a paper presented by the Institute of Acoustics (IoA) in their Bulletin from 
January/February 2016. The authors note that the article has no official status, however a number of the 
contributors to the article are noted, including a number of the leading wind farm noise experts in the UK 
and co-authors of the GPG. The IoA Bulletin article states: 

'Where a receptor has a financial involvement in one wind farm it is entitled to the higher financially involved 
(FI) limit only for that wind farm. Cumulatively the receptor should also be given the notionally higher FI limit 
where the cumulative assessment includes the wind farm which the receptor is involved with.' 

A recent example of where that approach has been adopted has been in the noise assessment for the 
consented Section 36 application for Kype Muir Extension 1 . In Table 5.1 and Table 5.2 of the noise 

 
1 Technical Appendix 10.1 Operational Noise Report, Kype Muir Extension Wind Farm, TNEI report 12178-
002 June 2018 
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assessment the Total ETSU Limits applicable at each receptor are defined. Two receptors are noted as being 
financially involved with other wind farm developments (and not Kype Muir Extension). The report states (at 
paragraph 5.1.3): 

“Where the occupiers of a property were found to be Financially Involved with a nearby wind farm the Total 
Noise Limits were adjusted accordingly to reflect the limits detailed in Section 2.5.11 above” 

Section 2.5.11 of the report refers to receptors that were apportioned the ETSU Financially Involved limits. 
The subsequent assessment is based on cumulative compliance with the FI limits at the two receptors 
identified as being FI in other schemes. 

Whilst the assessment process of Kype Muir Extension is simpler in the case of Sandy Knowe, the precedent 
of defining Total ETSU Limits based on the ETSU Financially Involved limits, where the FI is with a third-party 
wind farm is established. Kype Muir Extension was consented by the Energy Consents Unit in September 
2016. 

The consideration of the applicability of higher FI limits in setting the Total ETSU Limits at Hillend has also 
been considered by HMP as part of their review of the SKWF assessment. In its review HMP states (in 
comment relating to the IoA Bulletin article): It is also Hayes McKenzie’s view that these higher limits should 
apply to the cumulative situation as the property is deemed by ETSU-R-97 to be less sensitive to wind farm 
noise than an un-involved property would be. By way of illustration, an ‘involved’ property may not have all 
the turbines associated with a particular development on its land but the higher noise limits apply to all the 
turbines and not just those from which income is received. Where a case is made that these higher limits 
should not apply, there is clearly significant potential for cumulative noise from both wind farms to be over 
the limit even when noise from the additional wind farm is negligible.    

Proposed Approach to Limits at Hillend 

Method 1 – Financially Involved Limits Applied to all Wind Farm Noise 

Based on the discussion above, an approach has been developed to set noise limits at Hillend based on the 
FI Total ETSU limit and background noise data provided in in the Hare Hill extension assessment, carried out 
by Arcus Consultancy Services in October 2014. The predicted cumulative contribution of Hare Hill and Hare 
Hill Extension, Sanquhar Community and Sanquhar Six wind farms to noise levels has been calculated on a 
directional basis (including for a +2dB cautious prediction allowance) and deducted from the Total ETSU limit. 
The resulting residual noise level has been used to determine noise limits for SKWF. The limits have been 
simplified into three wind sectors. 

The use of the predicted levels, with the additional +2 dB cautious prediction allowance, is validated by the 
compliance measurements carried out by Arcus Consultancy Services for Hare Hill and Hare Hill Extension 
Wind Farms in 2017, where it was shown that, even including background noise levels, the day-time limits 
during operation were met by 2.4, 3.4 and 4.2 dB, and the night-time limits by 1.2, 3.3 and 5.3 dB, during 
operation for standardised 10 m/s wind speeds of 10, 11 and 12 m/s respectively. Based on typical 
background noise levels, corresponding actual turbine noise levels would have been upwards of 2.5 dB lower 
than the overall measured noise levels. 

The limits are presented at Table 9 of the March 2020 Revised Noise Assessment and at Appendix H of the 
report. As demonstrated at Appendix H, the predicted levels are below the derived residual noise levels for 
all 10o wind sectors, however when the residual noise levels are simplified into applicable limits for three 
wind sectors for the purpose of implementing limits in planning conditions (and resulting in the lowest 
residual level within each sector adopted as the limit for that sector), some minor exceedances are predicted 
for limited wind sectors and wind speeds, indicating that some minor curtailment of the SKWF turbines will 
be required.    

The approach to setting limits is considered robust, and through the application of the conservative 
prediction allowance (which in some cases results in predicted levels for wind farm contributions above their 
own consented levels) provides comfort that no likely significant adverse effects would be experienced at 
the receptor Hillend.   
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Method 2 – Noise Budget Assumed in Assessment for Hare Hill Wind Farm (Updated) 

Whilst it is considered that the Method 1 approach to setting noise limits is robust and in accordance with 
relevant good practice and advice, it is noted that the approach is similar to that presented in previous 
iteration of the SKWF Noise Assessment, and to which Scottish Government’s advisors identified concerns. 

Accordingly, an alternative approach has been determined which could be adopted in setting noise limits for 
SKWF. The alternative approach is based on the allowance made for SKWF as the share of the Total ETSU 
Limit used to determine noise limits for Hare Hill and Hare Hill Extension (as described above). 

Ordinarily, the noise budget that was allocated to the SKWF site in setting the noise limits at Hillend could 
reasonably form limits for the new Section 36 proposal for SKWF.  There have, however, been changes to 
the proposals for the Sanquhar Community wind farm (reduction in number of turbines from twelve to nine 
and change to larger turbines) since Hare Hill limits were set, and Sanquhar Six has also received planning 
consent.  This means that the available noise budget for SKWF has effectively been reduced.  

The reduction in the SKWF noise budget is calculated as the amount by which the noise from SKWF has to 
be reduced to give the same allowance as was made for SKWF in the 2014 Hare Hill Extension assessment, 
once the changes to the Sanquhar Community wind farm, and the addition of Sanquhar Six, have been 
accounted for. 

The limits are presented at Table 10 of the March 2020 Revised Noise Assessment and at Appendix H of the 
report. A single noise limit applies irrespective of wind direction, and the same limit applies during both 
Daytime and Night-time periods. 

As demonstrated in the noise assessment, adoption of Method 2 will result in a significant reduction in the 
noise limits at wind speeds of 10 – 12 m/s, not accounting for the increase overall noise budget available, 
cumulatively, at higher wind speeds.  This occurs because of the larger turbines which have been installed 
on the Sanquhar Community site which weren’t envisaged by the noise assessment for Hare Hill Extension. 

The assessment demonstrates that exceedances of noise limits are predicted at wind speeds 10-12 m/s, 
indicating that some curtailment will be required. The margins of exceedances are lower than predicted for 
Method 1, but occur over a wider range of wind sectors at higher wind speeds.  

Method 3 – Hybrid of Method 2 with Method 1 

As the Method 2 approach suffers from a suppression of noise limits at 10 – 12 m/s, where limits would 
ordinarily be expected to be higher due to increasing background noise. A hybrid approach has been 
developed whereby at wind speeds 4-9 m/s the limits are based on those derived in Method 2, however at 
upper wind speeds of 10-12 m/s the calculated limits from Method 1 are applied. 

It should be noted that at wind speeds 10-12 m/s the noise limits set out in Method 1 would be the same 
whether FI or non-FI limits are assumed, i.e. ‘background + 5dB’ is greater than the minimum FI limit of 45dB. 

The limits are set by wind sector, however it should be noted that at wind speeds of 4-9 m/s the limits are 
the same for each wind sector. At 10-12 m/s the limits vary by wind sector.  

The limits are presented at Table 11 of the March 2020 Revised Noise Assessment and at Appendix H of the 
report. An exceedance of noise limits is predicted at a single wind speed, 10 m/s, and for limited wind sectors , 
indicating that some minor curtailment of the SKWF turbines will be required. 

Summary 

Three proposed methods of setting noise limits are therefore proposed to illustrate the likely significant 
effects from SKWF. It is considered that Method 1 is presents an approach to setting noise limits which 
follows and applicable guidance and precedent set by previous consents, however alternatives are presented 
to allow appropriate consideration and timeous determination of the noise considerations as part of the 
application. 




