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1.

INTRODUCTION

1.1

Hayes McKenzie Partnership Limited (HMPL) has been commissioned to undertake predictions
of the potential noise levels arising from the proposed Claystiles Wind Turbine, located near
Memsie, Fraserburgh, operating in isolation and in combination with an existing wind farm
known as House O Hill.

1.2

The predictions have been carried out assuming the installation of an Enercon E-48 wind
turbine with a hub-height of 50 m, which may be operated in an 800 kW or 500 kW mode,
according to the recommendations of the Institute of Acoustics document, A Good Practice
Guide to the Application of ETSU-R-97 for the Assessment and Rating of Wind Turbine Noise.

1.3

The assessment of noise levels associated with the combined operation of the Claystiles
turbine with the existing House O Hill turbines has been undertaken on the basis that House O
Hill wind farm would be operating at its planning condition limits.

2.

PLANNING POLICY, RELEVANT GUIDANCE & DOCUMENTS
Planning Advice Note PAN1/2011, Planning and Noise
PAN1/20111 identifies two sources of noise from wind turbines; mechanical noise and

2.1

aerodynamic noise. It states that “good acoustical design and siting of turbines is essential to
minimise the potential to generate noise”. It refers to the ‘web based planning advice’ on
renewables technologies for onshore wind turbines.
Scottish Government 2012, Web Based Planning Advice, Onshore Wind Turbines
The web based planning advice2 on onshore wind turbines states that the sources of noise are

2.2

“the mechanical noise produced by the gearbox, generator and other parts of the drive train
and the aerodynamic noise produced by the passage of the blades through the air” and that
“there has been significant reduction in the mechanical noise generated by wind turbines
through improved turbine design”. It states that “the Report, "The Assessment and Rating of
Noise from Wind Farms" (Final Report, Sept 1996, DTI), (ETSU-R-97), describes a framework for
the measurement of wind farm noise, which should be followed by applicants and consultees,
and used by planning authorities to assess and rate noise from wind energy developments,
1
2

Planning Advice Note PAN1/2011, Planning and Noise, The Scottish Government, March 2011
Onshore Wind Turbines, http://www.scotland.gov.uk/Resource/0040/00400442.pdf, The Scottish Government,
Retrieved June 4, 2015
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until such time as an update is available”. It notes that “this gives indicative noise levels
thought to offer a reasonable degree of protection to wind farm neighbours, without placing
unreasonable burdens on wind farm developers, and suggests appropriate noise conditions”.
ETSU-R-97, The Assessment and Rating of Noise from Wind Farms
ETSU-R-97, The Assessment and Rating of Noise from Wind Farms3, presents the

2.3

recommendations of the Working Group on Noise from Wind Turbines, set up in 1993 by the
Department of Trade and Industry (DTI) as a result of difficulties experienced in applying the
noise guidelines existing at the time to wind farm noise assessments. The group comprised
independent experts on wind turbine noise, wind farm developers, DTI personnel and local
authority Environmental Health Officers. In September 1996 the Working Group published its
findings by way of report ETSU-R-97. This document describes a framework for the
measurement of wind farm noise and contains suggested noise limits, which were derived with
reference to existing standards and guidance relating to noise emission from various sources.
2.4

ETSU-R-97 recommends that, although noise limits should be set relative to existing
background and should reflect the variation of both turbine and background noise with wind
speed, this can imply very low noise limits in particularly quiet areas, in which case ‘it is not
necessary to use a margin above background in such low-noise environments. This would be
unduly restrictive on developments which are recognised as having wider global benefits. Such
low limits are, in any event, not necessary in order to offer a reasonable degree of protection to
the wind farm neighbour.’

2.5

For day-time periods, the noise limit is 35-40 dB LA90 or 5 dB(A) above the 'quiet daytime hours'
prevailing background noise, whichever is the greater. The actual value within the 35-40 dB
LA90 range depends on the number of dwellings in the vicinity; the effect of the limit on the
number of kWh generated; and the duration of the level of exposure.

2.6

For night-time periods the noise limit is 43 dB LA90 or 5 dB(A) above the prevailing night-time
hours background noise, whichever is the greater. The 43 dB(A) lower limit is based on a sleep
disturbance criteria of 35 dB(A) with an allowance of 10 dB(A) for attenuation through an open
window and 2 dB(A) subtracted to account for the use of LA90 rather the LAeq (see Paragraph
2.10).

3

ETSU-R-97, The Assessment and Rating of Noise from Wind Farms, Department of Trade and Industry, 1996
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2.7

Where the occupier of a property has some financial involvement with the proposal, the day
and night-time lower noise limits are increased to 45 dB LA90 and consideration can be given to
increasing the permissible margin above background. These limits are applicable up to a wind
speed of 12 m/s measured at 10 m height on the site.

2.8

Quiet day-time periods are defined as evenings from 1800-2300 plus Saturday afternoons from
1300-1800 and Sundays from 0700-1800. Night-time is defined as 2300-0700. The prevailing
background noise level is set by calculation of a best fit curve through values of background
noise plotted against wind speed as measured during the appropriate time period with
background noise measured in terms of LA90,t. The LA90,t is the noise level which is exceeded for
90% of the measurement period ‘t’. It is recommended that at least 1 weeks’ worth of
measurements is required.

2.9

Where predicted noise levels are low at the nearest residential properties a simplified noise
limit can be applied, such that noise is restricted to the minimum ETSU-R-97 level of 35 dB LA90
for wind speeds up to 10 m/s at 10 m height. This removes the need for extensive background
noise measurements for smaller or more remote schemes.

2.10 It is stated that the LA90,10min noise descriptor should be adopted for both background and wind
farm noise levels and that, for the wind farm noise, this is likely to be between 1.5 and 2.5 dB
less than the LAeq measured over the same period. The LAeq,t is the equivalent continuous 'A'
weighted sound pressure level occurring over the measurement period t. It is often used as a
description of the average noise level. Use of the LA90 descriptor for wind farm noise allows
reliable measurements to be made without corruption from relatively loud, transitory noise
events from other sources.
2.11 ETSU-R-97 also specifies that a penalty should be added to the predicted noise levels, where
any tonal component is present. The level of this penalty is described and is related to the level
by which any tonal components exceed audibility.
2.12 With regard to multiple wind farms in a given area, ETSU-R-97 specifies that the absolute noise
limits and margins above background should relate to the cumulative effect of all wind
turbines in the area contributing to the noise received at the properties in question. Existing
wind farms should therefore be included in cumulative predictions of noise level for proposed
wind turbines and not be considered as part of the prevailing background noise.
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Institute of Acoustics, A Good Practice Guide to the Application of ETSU-R-97 for the
Assessment and Rating of Wind Turbine Noise
2.13 In May 2013, the Institute of Acoustics (IoA) published A Good Practice Guide to the
Application of ETSU-R-97 for the Assessment and Rating of Wind Turbine Noise4. This was
subsequently endorsed by the Secretary of State for Energy and Climate Change. The
publication of the Good Practice Guide (GPG) followed a review of current practice5 carried out
for the Department of Energy and Climate Change (DECC) and an IoA discussion document6
which preceded the GPG.
2.14 The GPG includes sections on Context; Background Data Collection; Data Analysis and Noise
Limit Derivation; Noise Predictions; Cumulative Issues; Reporting; and Other Matters including
Planning Conditions; Amplitude Modulation; Post Completion Measurements; and
Supplementary Guidance Notes. The Context section states that the guide ‘presents current
good practice in the application of the ETSU-R-97 assessment methodology for all wind turbine
development above 50 kW, reflecting the original principles within ETSU-R-97, and the results
of research carried out and experience gained since ETSU-R-97 was published’. It adds that ‘the
noise limits in ETSU-R-97 have not been examined as these are a matter for Government’.
2.15 As well as expanding on and, in some areas, clarifying issues which are already referred to in
ETSU-R-97, additional guidance is provided on noise prediction and a preferred methodology
for dealing with wind shear.
2.16 Furthermore, the GPG implies at Paragraph 5.1.2, that, if it can be demonstrated that
predicted turbine noise levels of the new site are 10 dB lower than noise levels associated with
other site(s) then the introduction of the new wind farm is unlikely to increase noise levels
such that the noise limits would be breached. This equates to a predicted maximum increase in
noise level of 0.4 dB.
Wind Turbine Development: Submission Guidance Note on the Information required for an
Assessment of the Noise Impact of Proposed Wind Turbine Developments to be undertaken
in Connection with a Planning Application

4

5

6

A Good Practice Guide to the Application of ETSU-R-97 for the Assessment and Rating of Wind Turbine Noise, Institute
of Acoustics, May 2013
Report on DECC Research Contract 01.08.09.01/492A (Analysis), Analysis of How Noise Impacts are Considered in the
Determination of Wind Farm Planning Applications, Department of Energy and Climate Change, 2011
Discussion Document on “A Good Practice Guide to the Application of ETSU-R-97 for Wind Turbine Noise Assessment”,
Institute of Acoustics, July 2012
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2.17 Aberdeenshire Council provides further guidance on planning submission requirements
relating to noise from wind energy developments. In particular, the guidance discusses the
implications of financial interest and cumulative wind turbine noise levels on potential noise
limits from particular developments, the criteria for whether a background noise survey would
be required, cumulative noise levels, a list of required information to be submitted with the
planning application and provides example planning conditions.
2.18 With regard to the potential noise limits to be applied at sensitive dwellings neighbouring a
turbine development the guidance states that the following limits should apply:
35dB LA90, 10

min

for all wind speeds up to 10 m/s for single turbines

(where appropriate) or wind farms with large separation distances
between the development and the nearest noise sensitive receptors
35dB LA90, 10 min day time hours and 38dB LA90, 10 min night time hours or
ETSU derived limits of background noise level plus 5dB (whichever is
greater) for all wind speeds up to 12m/s.
40 dB LA90, 10 min or ETSU derived limits of background noise level plus
5dB (whichever is greater) for all wind speeds up to 12m/s, at
properties with valid financial interest
45 dB LA90, 10 min or ETSU derived limits of background noise levels plus
5dB (whichever is greater) for all wind speeds up to 12m/s, at
properties with valid financial interest where there are also cumulative
impacts.
2.19 The guidance recommends, in terms of the requirements for a background noise survey to be
undertaken, the following:
A desktop site specific noise impact assessment is acceptable in
circumstances where it is expected that the fixed noise limit of 35dB
LA90, 10 min for all wind speeds up to 10 m/s can be met by the proposed
turbine(s), including any cumulative impacts. Where this fixed limit
cannot be met, a background noise survey will be required to be
undertaken and a detailed site specific noise impact assessment
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submitted.
2.20 In this case, due to the presence of the existing House O Hill turbine development, it is not
possible to undertake a survey of the prevailing background noise levels at neighbouring
residential dwellings as noise from House O Hill wind farm would affect the results. ETSU-R-97
recommends that existing turbine noise should not be considered as part of the prevailing
background noise (see Paragraph 2.12).
2.21 Furthermore, the guidance highlights that ‘Aberdeenshire Council expects that existing and
consented wind turbine developments will be operating to full capacity of their consented noise
limits’. As a result, the cumulative assessment provided herein has been undertaken on this
basis.
House O Hill Wind Farm - Planning Conditions
2.22 Planning Condition 18 of the consent document relating to the existing House O Hill wind farm
(Ref No. BB/APP/2008/1722) states the following:
At wind speeds not exceeding 10 m/s, as measured or calculated at a
height of 10m above ground level at the site, the Wind Turbine Noise
Level at any dwelling shall not exceed 35 dB LA90 (10 minutes).
Reason: In the interests of retaining a level of control over any
changes in the noise from the wind turbine, or any differences in the
actual noise from the projected noise from the site.
2.23 The planning condition noise limit has been used to represent the actual noise levels from the
House O Hill wind farm, as is recommended Aberdeenshire planning guidance (see Paragraph
2.21) and forms the basis of the assessment in terms of cumulative noise levels herein.
Blade Swish (Amplitude Modulation of Aerodynamic Noise)
2.24 The variation in noise level associated with turbine operation, at the rate at which turbine
blades pass any fixed point of their rotation (the blade passing frequency), is often referred to
as blade swish and amplitude or aerodynamic modulation (AM). This affect is identified within
ETSU-R-97, where it is envisaged that ‘… modulation of blade noise may result in variation of
the overall A-Weighted noise level by as much as 3 dB(A) (peak to trough) when measured

Client:
Orkney Sustainable Energy Ltd

Page 7 of 15

Issued by:
Hayes McKenzie Partnership Ltd

Claystiles Wind Turbine - Predicted Turbine Noise Levels
Report HM: 2888/R1: 24/07/15

close to a wind turbine... ’ and that at distances further from the turbine where there are ‘…
more than two hard, reflective surfaces, then the increase in modulation depth may be as much
as 6 dB(A) (peak to trough)’. It stated that this effect tends to be associated with the with
trailing edge noise radiated from the outer portion of a turbine blade and is normally centred
around the 800-1000 Hz region.
2.25 It has been noted that complaints about wind farm noise have, in many cases, been specifically
concerned with amplitude modulation. This is also apparent from ETSU-R-97, where it is noted
that ‘it is the regular variation of the noise with time that, in some circumstances, enables the
listener to distinguish the noise of the turbines from the surrounding noise’. The modulation of
noise may affect perceived annoyance for sounds with the same overall sound pressure level.
2.26 Work carried out in 2006 to investigate the extent of low frequency and infrasonic noise from
three UK wind farms7 concluded that ‘the common cause of complaints associated with noise
at all three wind farms is not associated with low frequency noise, but is the audible
modulation of the aerodynamic noise, especially at night’. As a result, Salford University carried
out a study, jointly commissioned by DEFRA, BERR (formerly the DTI now DECC) and the CLG,
to investigate modulation effects which concluded in 20078 that AM was only considered to be
a definite contributing factor in reported complaints at 4, and only a possible factor at a
further 8, of the 133 sites operational sites in the UK at the time of the study.
2.27 Further research carried out by various authors since the time of this research has, however,
confirmed AM to be an ongoing issue but has identified that where the spectrum of the
modulated noise moves from the 800-1000 Hz identified in ETSU-R-97 to lower frequencies,
where, the noise is less likely to be masked by higher frequency background noise such as wind
in the trees, and the modulated noise increases in depth, perceived effects become more
pronounced.
2.28 As a result, RenewableUK, the main renewable energy trade association in the UK, has recently
completed research into the causes and subjective effects of these higher levels of AM9,10,11,12.

7
8

9

10

W/45/00656/00/00, The Measurement of Low Frequency Noise at Three UK Windfarms, DTI, 2006
DEFRA NANR233, Research into amplitude modulation of wind turbine noise, Moorhouse et al., University of Salford,
July 2007
Wind Turbine Amplitude Modulation: Research to Improve Understanding as to its Cause and Effect, RenewableUK,
December 2013
Summary of Research into Amplitude Modulation of Aerodynamic Noise from Wind Turbines, Temple Group, December
2013
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This has concluded that the predominant cause is likely to be from individual blades going in
and out of stall as they pass through regions of higher wind speed at the top of their rotation
under high wind shear conditions. Subjective tests carried out by Salford University, using
loudness matching techniques, have demonstrated the extent to which higher levels of
modulation depth result in increased perceived loudness.
2.29 This has resulted in the inclusion of a mechanism to assess and regulate AM effects in the
standard form of a condition13,14 frequently applied to wind farm developments as included in
the IoA GPG. The IoA is currently reviewing this mechanism and recently released a discussion
document15 which reviews several different methods for rating amplitude modulation in wind
turbine noise.
3.

PREDICTIONS

3.1

Noise predictions have been carried out using International Standard ISO 9613, Acoustics Attenuation of Sound During Propagation Outdoors. The propagation model described in Part 2
of this standard16 provides for the prediction of sound pressure levels based on either shortterm downwind (i.e. worst case) conditions or long term overall averages.

3.2

The ISO propagation model calculates the predicted sound pressure level by taking the source
sound power level for each turbine in separate octave bands and subtracting a number of
attenuation factors according to the following:
Predicted Octave Band Noise Level = LW + D - Ageo - Aatm - Agr - Abar - Amisc

3.3

These factors are discussed in detail below. The predicted octave band levels from the turbine
are summed together to give the overall ‘A’ weighted predicted sound level.

3.4

11
12

13

14
15

16

The turbine location used for the assessment is 397748, 858910.

Review of RenewableUK’s Research into Amplitude Modulation, Temple Group, December 2013
Wind Turbine Amplitude Modulation: Research to Improve Understanding as to its Cause and Effects - Brief Summary,
RenewableUK, December 2013
The Development of a Penalty Scheme for Amplitude Modulated Wind Turbine Noise: Description and Justification,
RenewableUK, December 2013
Template Planning Condition on Amplitude Modulation: Noise Guidance Notes, RenewableUK, December 2013
Discussion Document on “Methods for Rating Amplitude Modulation in Wind Turbine Noise”, Institute of Acoustics,
April 2015
ISO 9613-2, Acoustics - Attenuation of Sound During Propagation Outdoors, Part 2: General Method of Calculation,
International Organization for Standardization, 1996
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LW - Source Sound Power Level
3.5

The sound power level of a noise source is normally expressed in dB re:1pW. Noise predictions
for the Claystiles turbine are based on the declared (or similar) apparent sound power level for
the Enercon E48 turbine with 50 m hub-height, operating in 800 kW or 500 kW modes. The
sound power level for the 800 kW model is derived according to methodology detailed within
IEC 61400-1417 using three measurement reports and the source noise level for the 500 kW
turbine is taken from a specification document provided by the manufacturer with 2 dB added
to account for uncertainty (i.e. akin to the declared sound power level). The source noise levels
are derived in line with the current best practice contained within the GPG.

3.6

The octave band noise spectrum used for the noise predictions are based on available
measurement data for the 800 kW turbine model, normalised to the sound power level
corresponding to a standardised 10 m height wind speed of 10 m/s.

3.7

Table 1 below provides the overall source noise levels used for the noise predictions.
Table 1 - Source Noise Level, Standardised 10 m Height Wind Speed of 10 m/s, dB LWA

3.8

Octave Band Centre Frequency (Hz)

Overall
(dB LWA)

63

125

250

500

1k

2k

4k

8k

Enercon E-48 800 kW

103.7

80.2

86.0

94.9

98.4

99.5

94.0

89.2

86.2

Enercon E-48 500 kW

102.0

78.5

84.3

93.2

96.7

97.8

92.3

87.5

84.5

Turbine

The predictions provided assume that the wind turbine noise contains no audible tones.
Where tones are present, a correction should be added to the measured or predicted noise
level before comparison with the limits. The audibility of any tones can be assessed by
comparing the narrow band level of such tones with the masking level contained in a band of
frequencies around the tone called the critical band. The ETSU-R-97 noise limits require a tone
correction to be applied to any derived turbine noise levels resulting from noise
measurements of the operational turbines which depends on the amount by which the tone
exceeds the audibility threshold. A warranty should be sought from the supplier of the turbine
to ensure that no tonal penalty would be required in practice.

17

IEC 61400-14, Wind turbines - Part 14: Declaration of apparent sound power level and tonality values, International
Electrotechnical Commission, 2005
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D - Directivity Factor
3.9

The directivity factor allows for an adjustment to be made where the sound radiated in the
direction of interest is higher than that for which the sound power level is specified. In this
case the sound power level is measured in a downwind direction, corresponding to the worst
case propagation conditions considered here and needs no further adjustment.
Ageo - Geometrical Divergence

3.10 The geometrical divergence accounts for spherical spreading in the free-field from a point
sound source resulting in an attenuation depending on distance according to:
Ageo = 20 x log(d) + 11
where, d = distance from the turbine
3.11 The wind turbine may be considered as a point source beyond distances corresponding to one
rotor diameter.
Aatm - Atmospheric Absorption
3.12 The atmospheric absorption accounts for the frequency dependant linear attenuation with
distance over the frequency spectrum according to:
Aatm = d x α
where,

α = the atmospheric absorption coefficient for the relevant frequency band

3.13 Published values of ‘α’ from ISO9613 Part 118 have been used, corresponding to a temperature
of 10ᵒC and a relative humidity of 70%, which give relatively low levels of atmospheric
attenuation, as given at Table 2.
Table 2 - Atmospheric Absorption Coefficients
Octave Band Centre
Frequency (Hz)
Atmospheric Absorption
Coefficient (dB/m)

18

63

125

250

500

1k

2k

4k

8k

0.0001 0.0004 0.0010 0.0019 0.0037 0.0097 0.0328 0.1170

ISO 9613-1, Acoustics - Attenuation of sound during propagation outdoors, Part 1: Method of calculation of the
attenuation of sound by atmospheric absorption, International Organization for Standardization, 1992
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Agr - Ground Effect
3.14 Ground effect is the interference of sound reflected by the ground interfering with the sound
propagating directly from source to receiver. The prediction of ground effects are inherently
complex and depend on the source height, receiver height, propagation height between the
source and receiver and the ground conditions. The ground conditions are described according
to a variable G which varies between 0 for ‘hard’ ground (includes paving, water, ice, concrete
and any sites with low porosity) and 1 for ‘soft’ ground (includes ground covered by grass,
trees or other vegetation). Current best practice recommends that the use of G = 0.5 and a
receptor height of 4 m in rural areas are appropriate assumptions for the determination of
noise emission levels at receptor locations downwind of wind turbines, provided that an
appropriate margin for uncertainty has been included within the source levels for the
proposed turbine. Accordingly, predictions in this report are based on G = 0.5 with a receptor
height of 4 m due to the apparent conservatism in the sound power levels assumed here.
Abar - Barrier Attenuation
3.15 The effect of any barrier between the noise source and the receiver position is that noise will
be reduced according to the relative heights of the source, receiver and barrier and the
frequency spectrum of the noise. The barrier attenuations predicted by the ISO 9613 model
have, however, been shown to be significantly greater than that measured in practice under
downwind conditions. The results of a study of propagation of noise from wind farm sites
carried out for ETSU19 concludes that an attenuation of just 2 dB(A) should be allowed where
the direct line of site between the source and receiver is just interrupted and that 10 dB(A)
should be allowed where a barrier lies within 5 m of a receiver and provides a significant
interruption to the line of site. However, this has not been accounted for within the
predictions, with no barrier attenuation being assumed.
Amisc - Miscellaneous Other Effects
3.16 ISO 9613 includes effects of propagation through foliage and industrial plants as additional
attenuation effects. The attenuation due to foliage has not been included here and any such
effects are unlikely to significantly reduce noise levels below those predicted.

19

ETSU W/13/00385/REP, A Critical Appraisal of Wind Farm Noise Propagation, Department of Trade and Industry, 2000
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4.

RESULTS & DISCUSSION

4.1

Tables 3 & 4 shows the maximum predicted noise levels at dwellings neighbouring the
proposed and existing wind turbine developments for the potential installation of the 800 kW
and 500 kW turbine models respectively for the proposed Claystiles turbine. The Tables show
the predicted turbine noise levels for the proposed Claystiles development, the assumed noise
levels for the House O Hill development, the combined total noise level and the increase in
noise level due to the introduction of the Claystiles turbine.

4.2

The predicted Claystiles turbine noise LAeq has been adjusted by subtracting 2 dB to give the
equivalent LA90 as suggested in ETSU-R-97 and reaffirmed within the GPG.
Table 3 - Predicted Turbine Noise Level & Limits, E48 800 kW, dB LA90

Location

Easting

Northing

Claystiles

House O
Hill

Cumulative

Increase in Noise
Level due to
Claystiles

Nether
Waughtonhill

397171

858354

31.3

35.0

36.5

1.5

Westfield

396976

858673

31.2

35.0

36.5

1.5

Newburgh

396928

859104

30.7

35.0

36.4

1.4

Claystiles

397618

859534

33.7

35.0

37.4

2.4

East

398154

858865

38.2

35.0

39.9

4.9

Southeast

398057

858187

31.5

35.0

36.6

1.6

Table 4 - Predicted Turbine Noise Level & Limits, E48 500 kW, dB LA90

Location

Easting

Northing

Claystiles

House O
Hill

Cumulative

Increase in Noise
Level due to
Claystiles

Nether
Waughtonhill

397171

858354

29.6

35.0

36.1

1.1

Westfield

396976

858673

29.5

35.0

36.1

1.1

Newburgh

396928

859104

29.1

35.0

36.0

1.0

Claystiles

397618

859534

32.0

35.0

36.8

1.8

East

398154

858865

36.5

35.0

38.8

3.8

Southeast

398057

858187

29.8

35.0

36.1

1.1
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4.3

The Tables demonstrate that, for both modes of operation, the Claystiles turbine operating in
isolation would meet a fixed 35 dB LA90 noise limit all dwellings surrounding the proposed
turbine with the exception of the location known as East. However, this dwelling is advised to
have a financial interest in the proposed scheme and, as a result, should be subject to an
increased noise limit of at least 40 dB LA90 and up to 45 dB LA90 as per the requirements of
Aberdeenshire Council and/or ETSU-R-97 (see Paragraphs 2.18 & 2.7). In which case, predicted
turbine noise levels meet planning requirements in terms of noise at all properties surrounding
the proposed turbine.

4.4

The noise levels associated with the proposed Claystiles scheme operating in combination with
the existing House O Hill site indicate that, due to the existing House O Hill scheme operating
at its planning conditions noise limits (i.e. 35 dB LA90), overall cumulative noise levels at all the
assessment dwellings would exceed a fixed 35 dB LA90 noise limit. Furthermore, the increase in
noise level resulting from the introduction of the Claystiles turbine would not be considered
insignificant under the guidance contained within the GPG (see Paragraph 2.16).

4.5

Due to the cumulative exceedance of the 35 dB LA90 level it would, under normal
circumstances, be expected that measurements of the existing background noise levels should
be undertaken in order to determine prevailing background noise levels and, hence, derive
appropriate noise limits in accordance with ETSU-R-97 and current best practice (as per the
requirements of Aberdeenshire Council, see Paragraph 2.19). However, due the presence of
the existing turbines, background noise monitoring is not possible (see Paragraph 2.20).
Although derived noise limits would be normally expected to be higher for increasing wind
speeds in the instance that prevailing background noise levels are derived, this approach
would not necessarily result in a scheme that would meet potential noise limits for the
cumulative scenario.

4.6

As a result of the above it is recommended that, in order for the proposed scheme to meet
national and local planning requirements relating to wind turbine noise, the dwellings assessed
here are financially involved with the proposed Claystiles turbine such that higher noise limits
would apply as per the Aberdeenshire Council recommendations (see Paragraph 2.18) and/or
the guidance within ETSU-R-97 (see Paragraph 2.7).
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5.

CONCLUSIONS

5.1

Predictions of the maximum potential turbine noise levels associated with the operation of
Claystiles wind turbine have been carried out based on the installation of an Enercon E-48
wind turbine with a hub-height of 50 m operating in an 800 kW and 500 kW modes. The
assessment also considers the cumulative level of noise associated with the combined
operation of the Claystiles turbine with the existing House O Hill turbines. The assessment has
been undertaken on the basis that House O Hill wind farm would be operating at its planning
condition limits and the resultant predictions have been compared and discussed in relation to
noise limits for wind farm developments as provided within national and local guidance.

5.2

The predictions indicate that the Claystiles turbine, when operating in isolation, will meet the
ETSU-R-97 simplified 35 dB LA90 noise limit at all dwellings surrounding the proposed
development with the exception of the dwelling known as East. However, it is understood that
this dwelling is financially involved with the proposed turbine such that a higher 40 or 45 dB
LA90 noise limit would apply. As such, noise levels from the Claystiles turbine operating in
isolation meet current planning requirements in terms of environmental noise.

5.3

The cumulative predicted noise levels indicate that, due to the existing House O Hill scheme
already being assumed to be operating at its planning conditions noise limits (i.e. 35 dB LA90),
overall noise levels at all the assessed dwellings would exceed a fixed 35 dB LA90 noise limit.

5.4

As a result, measurements of the existing background noise levels would normally be
undertaken in order to determine prevailing background noise levels and derive ETSU-R-97
limits as appropriate. However, this is not possible in this instance due to the noise impact
from the existing House O Hill turbines. As a result, it is recommended that the surrounding
dwellings are (similarly to the location known as East), financially involved with the proposed
development such that higher (40 or 45 dB LA90) noise limits would apply at surrounding
dwellings. This approach should be confirmed with Aberdeenshire Council.

5.5

It is recommended that, should the development be granted consent, a warranty should be
sought from the manufacturers of the turbine to ensure that the noise output from the
potential turbine for installation will not require a tonal noise correction under the ETSU-R-97
scheme.
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Claystiles - Noise Assessment
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L90 Sound Pressure Level (dB(A))

Claystiles - Noise Assessment
Westfield - Predicted Turbine Noise & Noise Limits
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Claystiles - Noise Assessment
Newburgh - Predicted Turbine Noise & Noise Limits
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Claystiles - Predicted Turbine Noise & Noise Limits
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Claystiles - Noise Assessment
East - Predicted Turbine Noise & Noise Limits
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Claystiles - Noise Assessment
South East - Predicted Turbine Noise & Noise Limits
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Chapter 5B
Shadow Impact Figures

H4
H3
T1

H5

H2
H1
H6

Reproduced from Ordnance Survey data with the permission of the Controller of
Her Majesty’s Stationary Office. Crown Copyright reserved. Licence No. 0100031673

Claystiles
Shadow Times on House 5, All Windows from All Turbines
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SUMMARY OF MERGED SHADOW TIMES ON EACH HOUSE FROM ALL TURBINES
House

1
2
3
4
5
6

Easting Northing

397171
396976
396928
397618
398177
398057

858354
858673
859104
859534
858889
858187

Days
per
year
0
0
0
0
38
0

Max
hours
per
day
0.00
0.00
0.00
0.00
0.47
0.00

Mean
hours
per
day
0.00
0.00
0.00
0.00
0.37
0.00

1

Total
hours
0.0
0.0
0.0
0.0
14.0
0.0

