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Section 11: Noise (ETSER97), describes a framework for the measurement of Warch noise, which should be followed by

111

1111

11.1.2

11.1.3

11.1.4

11.1.5

11.2

1121

11.2.2

11.2.3

applicants and consultees, and used by planning authorities to assess and rate noise from wind energy
_ developments, until such time as an update ishabal @ fo@stata § KA a IABSa AYRAOI GA G
Introduction to offer a reasonable degree of protection to wind farm neighbours, without placing unreasonable burdens on

, L _ _ GAYR TFTIFNXY RSOSt2LISNBAZ YR &dz33Saida | LILINBLNRIFIGS y2.
Hayes McKenzie Partnership Limited (HMPL) have undertaken an assésdntiee potential noise levels

resulting from the introduction of the proposed Scoop Hill Windfarm, located in Dumfries & Galloway, on11.2.4 It introduces the Instute of Acoustics (IOA) A Good Practice Guide to the Application of E3Blfbr the
behalf of Community Windpower Limité@WL). Assessment and Rating of Wind Turbine Noise (GPG), and statéshi&cottish Government accepts that

_ _ _ _ the guide represents current industry gdoiNJ O.G A OS ¢
The operational assessment has been carried out according to the recommendations ofREBIISThe

Assessment and Rating of Noise from Wind Faamnd the best practice guidance published by the Institute ETSLR97,The Assessment and Rating of Noise from Wind Farms
of AcousticsA Good Practice Guide to tg@plication ofETSLR97 for the Assessment and Rating of Wind
Turbine Nois¢GPG) and its associated Supplementary Guidance documents. These documents are referrdd-25 ETSER97, The Assessment and Rating of Noise from Wind Farms (DTI, 1996), presents the recommendations

to within web-basedplanning guidance provided by the Scottish Government. of the Working Group on Noise from Wind Turbines, set up in 1993 by the Degarof Trade and Inday
(DTI) as a result of difficulties experienced in applying the noise guidelines existing at the time farmind
Noise limits foproperties néghbouring theProposed Development have been derived from data obtained noise assessments. The group comprised independent experts on wind turbine noiséamirgkevelopers,
during a suvey of background noise levelsseveral dwellings neighbouring the developmeobinedwith DTI personniand local authority B/ironmental Health Officers. In September 1986 Working Group
corresponding orsite wind speednformationin accordance wit ETSLR97, as refined by the GPG published its findings by way of report EFR97. This document describes a framework for the measurement

of wind farm noise and contains suggested noise limits,clvhivere derived with rierence to existing

Predictions of the noise levels associated with the operation ofRfegposed Development, based on the . . : . .
standards and guidance relating to noise emission from various sources.

installation of EnercorE138 42MW wind turbines, have been compared with the noise limits derived as
discussed abav 11.2.6 ETSER97 recommends that noise limits should be set relative to existing background and should reflect the
variation of both turbine and ba&ground noise with windgpeed. This can imply very low noise limits in
particularly quietareas,and it statesthatt A i A& y20 ySOSaalNER G2 dzasS- I Yl
noise environments. This would be unduly restrictive on developments avhicbcognised as hayrwider

global benefits. Such low limits are, in any event, not necessary in order to offer a reasonable degree of
LINPGSOGAZ2Y (2 (GKS G6AYR FIFNY ySAITKO?2dzNE

A discussin of the potettial impacts relating to the catruction of the Develoment,including from possible
blasting within the proposed borrow pits, is provided in terms of relevant guidance; BS5228 Code of Practice
for Noise and Vibration Controh Constructio & Open Sites. However, a detailed assessment is not provided
here as the relative distances from turbine construction activities and neighbouring properties will mean that
potential noise levelsvill be well within typical limits in this rgard.

11.2.7 For daytime periods, the noise limit is 380 decibel (dB)dsoor 5 dB abovéhe 'quiet daytime hous' prevailing

Legslation, Policy& Guidelines background noise, whichever is the greater. The actual value within tH® 3B ke range depends on the
number of dwellings in the vicinity; the effect of the limit on the number of kWh generated; and the duration
PAN1/2011, Planning and Noise of the level of exposure

PlanningAdvice Note PAN1/2011 (Scottish Government 2011) identifies two sources of noise from wind 11.2.8 For nighttime periods the noise limit is 43 dRedor 5 dB above the prevailing nighitne hours background
turbines; mechanical and aerodynamic. It statesthal 2 2 R | O 2 dz& (i A ObfturbifkeSia dsskpfial | y R & Andiseywhichever is the greater. The 43 dilower limit is based on a sleep disturbance criteria of 35 dB(A)

2 YAYAYAAS GKS LI S yLiA | NB ToeeNna@AyeS NI Wik 3y 2 ARG O S ¢ 2 y withiBrn/afopaneefofSl0 dB fattenuation through an open window and 2 dB subtractedaccount for the

technologies for onshore wind turbines. use of heorather the laeq(see Paragrapihl.2.12.

The accompanying Technical Advice Note to PAN1/2011, Assessment of Noise, lists BISE22@&d 11.2.9 Where the occupier of a property has some financial involvement with the proposal, the day andimight

Vibration Control on Construction and Open Sites (see Paragidph<g9to 11.2.2) as being applicable for lower noise limits arencreased to 45 dBabo and consideration can be giveo increasing the permissible

Environmental Impact Assessment (EIA) and planning purposes. margin above background. These linate applicable up to a wind speed of 12 m/s measured at 10 m height
on the site.

Web Based Planning Advice, Onshore Wind Turbines

11.2.10 Quiet daytime periods are defined as eveningsrfrd.8:0023:00 plus Saturday afternoons from 13:08:00
The web based planning @de on mshore wind turbines (Scottish Government, 2014) states that the sources and Sundays from 07:@IB:00. Nighttime is defined as 23:007:00. The prevailing background noise level is
ofnoisearat i KS YSOKFYAOIt y2iAaS LINRRdZOSR o6& GKS 3ISI ND 2 E Zsetthp vafedtioh NJ bbsy iR cudvdl thrduya Vallied B dacRgiound Fofse floddd Gaintispbbaray T+ Y
the aerodynamic noise produced by the passage of the bladeadihrithe & N#d thatd G KSNBE Kl & 06 S &ehsured during the appropriate time ped with background noise measured in terms ghk The hoois
AAAYATAOI Yyl NBRAZOGAZY Ay GKS YSOKIYyAOFt y2Adl6 ASYSNIKSRyDRAGAYROSUNPANOR KHENBEBBESRERNE FNR pitdzNBFY § KRS
statesthatt 1 KS wSLR2 NI Z We¢KS !aasSaaySyid FyR whkiAy3d 2T b2AFSSTNRY g2NGKR Qienhd@@e® aaMBWISly GWSLR2 NI =Z { SLI mddcT 5¢LC
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11.2.11 Where predicted noise levels are low the nearest residential properties, a simplified noise limit can be BS 5228 Code of Practice for Noise and Vibration Control on Construction and Open Sites
applied, such that noise is restricted to a level of 35 gBfar wind speeds up to 10 m/s at 10 m height. This
removes the needdr extensive background noise measurements for smalienore remote schemes. 11.2.19 BS 5228:2009 + AD24 (BSI, 2009 + 2014) provides example criterichfmassessment of the significance of
construction noise effects and a method for the prediction of noise levels from construction activities. Two
11.2.12 It is stated that the Ago10minnoise descriptor should be adopted for both background and viemoh noise example methods are provided for assessing significance.

levels and that, for the wintarm noise, this is likely to be betwed..5 and 2.5 dB less than thedmeasured o o . _ _ _
over thesame period. Theabqsis the equivalent continuous 'A’ weighted sound pressure level occurring over 11220 The first is based on the use of criteria definedpartment of the Environment Advisory Leaflet (AL) 72,

the measurement period t. It is often used as a description of the average noise level. Usexgfdbsdriptor, Noise Control On Building Sites (DoE, 1976), which sets a fixed limit of 70 dB(A) in rural suburban and urban
the level exceeded for 90% of the meaasment period, for windarm noise allows reliable measurements to areas away from main roads and tiaffNoise levels are generally taken as facadevialues with freefield
be made without corruption from relatively loud, transitory noise events from other sources. levels taken to be 3 dB lower giving an equivalent noise criterion of 6Z4B L
11.2.13 ETSLRO7 also specifies that a penakfiould be added to the predicted noise levels, wherg audible tone 11.2.21 The second is based on noise change but applies minimum criteria of 45, 55 and &g fdBriighttime
is present. The level of this penalty, as shown on page 10 of the executive summary, is described and varies (23:0007:00), evening and weekends (19P8.00 weekdays, 13:023:00 Saturdays and 07:@B:00
according to the level by which any tonal components exceed audibility. Sundays), and daytime (07:09:00) including Saturdays (07:08:00) respectively. These limits are
applicable when existing noise levels aedativelylow, which theyare at the Proposed Development, and
11.2.14 With regard to multiple windfarms in a given area, ET8®97 specifies that the absolute noise limits and have a duration of one month or more. It should be noted that the time period to which each limit applies also
margins above background should relate to the cumulative effect of all wind turbines in the area contributing defines the time averaging period for the calculateghL
to the overall turbine noise received at tipeoperties in question. Existing wiridrms should tlerefore not
be considered as part of prevailing background noise level and noise limits should be compared with Blade Swish (Amplitude Modulation of Aerodynamic Noise)

cumulative predictions for proposed wind turbines operating in combination with exisities) s . . . . . . . .
P prop P g 11.2.22 Thevariation in noise level associated with turbine operation, at the rate at which turbine blades pass any

A Good Practice Guide to the Application of EFR97 fixed point of their rotation (the blade passing frequency), is often referred to agetdwish and amplitude
or aerodynamic modulation (AM) and is arherent feature of wind turbine noise. This affect is identified
11.2.15 In May 2013, the Institute of Acoustics (IoA) published A Good Practice Guide to the ApplicationBfHTSU within ETSLR97, where itis envisaged th#tX Y2 Rdzf | A2y 2F o0f RS y2A4aS Yl ¢
for the Assessment and Rating of Wind Turbine Noise (IoA, 2013). This was subgegenitsed by the A-Weighted ndse level by as much as 3 dB(A) (peak to trough) whenmeadBdre2 & S (2 | ahd Yy R
Scottish Government. The publicatiohthe Good Practice Guide (GPG) followed a review of current practice that at distances further from the turbine where there afeX Y2 NB G KIy (G662 KIF NRX NBT

carried out for the Department of Energy and Climate Change (DECC, 2011) and an IoA discussion document increase in modulation depth may be as much&s.66! 0 6 LISL]1 G2 GNRdJdZAKOQ

which preceded the GPG fp2012).
11.2.23 It has been noted that complaints fganning authorities regarding winfdrm noise in the UK, where they

11.2.16 The GPG includes sections on Context; Backgt Data Collection; Data Analysis and Noise Limit Derivation; have occurred, have often been specifically concerned with amplitude modulation. This is also apparent from
Noise Predictions; Cumulative Issues; Reporting; and Other Matters including Planning Conditions; Amplitude ETSLR97, whee itisnotedtha®WA 0 A & (G KS NB 3 dz IthNilngdhatNii dJoreicBcyimstarkes,i K S
Modulation; Post Completion Mesurements; and Supplementary Guidance Notes. TheeRbséction states SyrofSa GKS tAaGSYySNI 2 RAAGAYIdzA & K .(TkeSnoddlatibrics 2 F

that the guided LINS & Sy Gia OdzNNBy G 322 R LINI-RIT dseSmentymettiokidogy LILI A Qdiseé Mm@ Yffed gerceiv&dRnn8y&nte for souwith the same overall sound pressure level.

for all wind turbine development above 50 kW, reflecting the original ptegiwithin ETSB-97, and the
Lidzdéskhak 8RS v 2 A& RenewableUK (RUKhe main renewable energy trade association in the UK, completed research into the

results of research caed out and experience gained since ERSpr ¢ | a
limits in ETS®dpT K 0SS y2i 0SSy SEIFYAYSR a4 GKS&S NB | Yl { G38943 @@W@jeﬁi#@g%t@f@f AN (REK, 2013) following various reports of increased levels of AM being
experienced at dwellings neighbouring some wind turbine sitess déncluded that the predominant cause is
11.2.17 As well as expanding on and, innme® areas, clarifying issues which are already refetceth ETSHR97, likely to be from individual blades going in and out of stall as they pass through regions of higher wind speed
additional guidance is provided on noise prediction and a preferred methodology for dealing with wind shear. at the top of their rotation under higwind shear conditions. Subjective tests carried out by Shlimiversity,

using loudness matching techniques, demonstrated the extent to which higher levels of modulation depth

BS 8233 Guidance on Sound Insulation and Noise Reduction for Buildings result in increased perceived loudness.

11.2.18 British Standard (BS) 8233 (BSI, 2014) advises the USESHR97 when assessing wirfdrm noise impact
and states that reliable estimates of wifam noise levels can be made by implementing the procedures set
forth in the IOA GPG. It draws particulareaition to the issues of amplitude modulation (AM); hewer, it
goes on to state that such adverse effects cannot be predicted at the planning stage.

11.2.25 This resulted in the inclusion ofraechanism to assess and regulate AM effects in the standamd &ra
potential planning condition (RUK, 2013), which could be applied to faimadevelopments in the same way
as that included in the IoA GPG. The I0A reviewed this mechanism and reledisedssion document (I0A,
2015) which reviews several diffeftemethods for rating amplitude modulation in wind turbine noise and
subsequently released a recommended method (IOA, 2016) by which to characterise the peak to trough level
in any given 10 mirte period.

Section 11¢ Paged



Scoop Hill Wind Far@BA Report

Sectionll1 ¢ Noise

11.2.26

11.2.27

11.2.28

11.2.29

11.2.30

11.2.31

11.2.32

Although this document provides a definitive apprbaa the quantification of amplitude modulation, it does

not provide any comment on what could be defined as an unacceptable level of AM nor any kind of penalty
scheme, such as for tonal conteby which the overall turbine noise level should be corredtedccount for

its presence. This has subsequently been covered by a Department of Energy & Climate Change (DECC)
commissioned project looking at human response to the amplitude modulated aoem of wind turbine

noise (DECC, 2016).

The combination of tese two documents provides both a method of quantification of the level of amplitude 11.2.33

modulation over a gived0-minute period and the appropriate penalty to apply where necessary. This is in
addition to any penalty for tonal noise.

It should be noted thamost wind farms operate without significant AM, and that it is not possible to predict
the likely occurrence of AM, but, like tonal noise, AM can be covered by a suitably worded plamditigic.

One proposed wording for such a condition can be seennirardicle jointly authored by a number of
O2yadzZ GlFryita 62Nl Ay3I Ay (GKS FNBIF Ay GKS
Bulletin magazine (McKenzie et al., 2017).

Currently, AM is typically addressed in response to any caniplaia a measurement scheme that refers to
emerging best practice in this regaihere are no standard or agreed methods by which to predict, with any
certainty, the likelihood of amplitudenodulation occurring at a level requiring a penalty at a paléc

development, only some indicators such as relatively high wind shear conditions under certain circumstancekt-2-35

or particular turbine designs and/or dimensions for example.
Wind Shear

Wind sher, or more specifically vertical wind sheatr, is the rate at which wind speed increases with height
above ground level. This has particular significance to wind turbine noise assessment where background noise
measurements are referenced to measuremts ofwind speed at 10 metres height, which is suggested as
appropriate by ETSB97, but which is not representative of wind at htibight, which is what affects the
noise generated by the turbines.

The preferred method of accounting for wind sheanoise asessments is by referencing background noise
measurements to hub height wind speed. Hub height wind speed may be determined directly by using a tall
mast or remote sensing technology (i.e. LIDAR or SoDAR) or indirectly from measurements at aaiumber
heights below hub height in order to calculate the hub height wind speed during the background noise survey
period, as described in the GPG referred to in Paragrafts15to 11.2.17 The hub height wind speeds are
GKSy 02y @SNIi SR nmivand U8 § R¥ RE Kefeserc8gfound Bughnesonditions as used

by turbine manufacturers when specifying turbine sound power levels.

11.2.37

Tonal Noise

ETSER97 notes that, where complaints had been made over noise from windfaxissing at the time the

report was written the tonal character of the noise from machinery in the nacelle had been the feature that
had caused greatest annoyance. The recommendation was, therefore, that any assessment carried out should
include a correction to the predicted neisevelsaccording to the level of any tonal components in the noise.

A specific tonal assessment methodology is described in the report which is based on testamished

Joint Nordic Method for the Evaluation of Tones in Broadband Noise (DMoE, WwBiA) ha now been
superseded by a revised version (Pederson et al., 1999) although this revision makes no substantive difference
to the ETSHR97 methodology. A scale of corrections for tonal noise is included where the penalty is increased

11.2.34

b2 #SYo SNk 5 S OF WHCE Rany,wehg installesl i f3e USA prioriqdiae lajogrseqiexiakeipp dinemerprodugtionyistieN 5 o

11.2.36

as the tone lgel inceases above audibility to a maximum of 5 dB. The necessity of minimising tonal
components in the noise output from the turbines is well understood by the turbine manufacturers and a
guarantee should always be sought that any tonal noise will lmbilatrequiring a penalty under the ETSU
R97 scheme.

Infra-sound

Infra-sound is noise occurring at frequencies below that at which sound is normally audible, i.e. at less than
about 20 Hz, due to the significantly reduced sensitivity of the ear atfseghendes. In this frequency range,

for sound to be perceptible, it has to be of very high amplitude and it is generally considered that when such
sounds are perceptible then they can cause considerable annoyance.

Wind turbines have been cited by somepsduces of infrasound. This has, however, been due to the high

t S@Sta 2F% adzOK y2AaSxz lFa ¢Sttt & dzRAOGES 26 FTNBI
I
Downwind turbines are configured with the blades downwind of the tower such that the blades pass through

the wake left in the wind stream by the tower resulting in a regular audible thump, with-gofn&c
components, each tima bla@ passes the tower. Virtually all modern larger turbines are of the upwind design;

that is with the blades upwind of the tower, such that this effect is eliminated.

A study into low frequency noise from wirfdrms (ETSU/DTI, 2006) concluded tidafrasourd noise
emissions from wind turbines are significantly below the recognised threshold of perception for acoustic energy
within this frequency range. Even assuming that the most sensitive members of the population have a hearing
threshold which is2.dB lover than the median hearing threshold, measured infrasound levels are well below
KA A& QNJoésDINh fayedhat, based on information from the World Health Organisd@tionK S NS A &
reliable evidence that infrasound below the hearingetfiold N2 R dzOS LIK&aA 2t 23AO0Ft 2 NJ
andthata A G YIF & GKSNBF2NBE 06S 02y O0f dzZRSR GKIFG AYTNI &2dzyF
GKAOK YI& 0SS Ay2daNA2dza G2 .GKS KSFIfGK 2F | gAYR FI |

A considerable amount of rearch ha been conducted in regard to the levels of infrasound that wind turbines

emit (ETSU/DTI, 1997) (Styles et al., 2005) (Turnball et al., 2012). All reliable evidence suggests that at typical
residential distances (e.g. at 500 m or more), the leg€lafrasound from a windarm are significantly below
accepted thresholds of perception. Even when measured in close proximity to a wind turbine, the measured
levels of infrasound are still below accepted thresholds of perception. This suggests thadunfilasnot an

issue for neighbours in the vicinity of wind turbines.

Low Frequency Noise

Noise from modern wind turbines is essentially broad band in nature in that it contains similar amounts of
noise energy in all frequency bands from low to high fesry. Aglistance from a windfarm site increases,

the noise level decreases as a result of the spreading out of the sound energy and also due to air absorption
which increases with increasing sound frequency. This means that, although the energy acre$®lthe
frequency range is reduced, higher frequencies are reduced more than lower frequencies with the effect that
as distance from the site increases the ratio of low to high frequencies also increases. This effect is not specific
to wind turbines and maje obseved with road traffic noise or natural sources, such as the sea, where higher
frequency components are diminished relative to lower frequency components at long distances. At such
distances, where residential properties are typically locatedlmtien to windfarm developments, the overall

noise level is so low, such that any bias in the frequency spectrum is insignificant.
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11.2.38

11.2.39

11.2.40

11.2.41

11.2.42

Vibration

The ETSU study referenced at ParagripR.3 (ETSU/DTI, 1997) found that vibration from wind turbines, as
measued at 1@ m from the nearest machine, was well below the criteria recommended for human exposure

in critical working areas such as precision laboratories (BSI, 2008). At greater distances from turbines vibration
levels are even lower. This has been condidby the Keele University study (Styles et al., 2005), which showed

vibration levels of around 1m.s? at a distance of 2.4 km from the Dun Law Windfarm site under high wind 11.2.44

conditions, orders of magnitude lower than the criteria referred to above whpeciy levels in the region of
0.005 m.g.

Audibility

The potential audibility of noise from proposed wind turbines depends to a large extent on the amount by
which the predicted turbine noise level exceeds the noise from other sources (the baselaekyraind

noise level) and the presence of any acoustical 'features' which distinguish it. Such other noise may be steady

and unchanging, but is more likely to be continuously variable depending on the time of day and other factors
including, particulasl in rural areas, wind speed.

The results of baseline noise measurements carried out foPthposed Development are expressed in terms
of the level exceeded for 90 % of eachrilhute interval which are shown plotted against wind speed on the
backgroundnoise dta analysiharts. The potential audibility of wind turbine noise from tReoposed
Development, for the quiet dagyme and nighttime hours and for worst case downwind propagation from
the site towards the various measurement locations, can beedmined by comparing theelevantpredicted
turbine noise with thecorrespondingmeasured background noise level for each 10 minute measurement

period. Where predicted noise levels are around the same level as the background noise this suggests that tiel .4

noise sairce may be just audible, with perceived audibility increasing with margin above background and also
when taking into account any significant acoustic features such as tonality or amplitude modulation. Similarly,
where predicted noise levels arewer than the existing background noise levels, audibility decreases
correspondingly as it reduces

Sleep Disturbance

The potential for sleep disturbance depends on the average and maximum levels of noise in sleeping areas

during thenighttime period. The nightime noise limits in ETSRI97 aim to protect against sleep disturbance

by limiting the amount of turbine noisexternal to dwellings assuming a worst case of inhabitants sleeping 11.4.2

with the windows open for ventilation. The internal noise levels in suchrostances can be calculated by
assuming a 115 dB reduction in noise from outside to inside. The World He@lthanisation \(VHO)
published recommendatioria 1999 to the effect that average nigtitne noise levels in sleeping areas should
not exceed 30 dRBaeq (WHO, 1999). Although this figure relates to overall noise level in sleeping areas, the
potential for seep disturbance specifically from turbine noise, for worst case downwind propagation with
windows open, can be evaluated for each dwelling by sdting 1015 dB from the predicted turbine noise
level and comparing with this criterion, after also addindgBto convert the predicted turbine noise level to

an laeqVvalue.

11.4.3

It should be noted that guidance from the WHO on night noise levels, in thredbthe Night Noise Guidelines
for Europe (WHO, 2009), recommends that the population is not exposed tage/ekternal nightime noise
levels, over a whole year, of more than 40 dg, [This average yearly noise level will depend on the variation
in wind speed, wind direction and noise from other sources over each year period.

11.3

11.3.1

11.3.2

11.2.43 Further to the above, the latéguidance from the WHO (WHO, 2018) conditionally recommends that turbine

noise should not exceed aneh-0f 45 dB. ken is the average noise levelrer one year, where noise during
evening and nightime periods is penalised with a 5 and 10 dB correctaspectively Although compliance
can be shown through predictiong&, would be almost impossible to establish compliance with this limit
through measuremens at residential locations

It should also be noted that potential difficulty in getting to sleepther at the start of the night or once
awoken by other sources, may be more related to audibility indoors under specific circumstances (see
Paragaph11.2.39 than by average noise level.

Consultation

Dumfries & Galloway Council (D&GC) environmental dapgnt were consulted on the proposed approach
to background noise monitoring, the general methodology for the assessment, the level ofuatiostmnoise
assessment to be provided and the operational noise limits that are to be put forward in termsiofithets
associated with the Development.

A number of locations were proposed as suitable for monitoring as part of the consultation. Hoagvee,
correspondencavith D&GCindicated may be the case, the specifinitoring locationslisted within the
correspondencehave changed and various assumptions have been made vdithier access to undertake
monitoring at certain propertiesvas not grated or a particular property was deemed not suitable for the
purposes of the exercise.

Assessment Methodolog¥ Significance Criteria

Assessment Methodology

The assessment of the noise levels associated withPthposed Development have been undsken in

accordance with ETS®RI97 and the GPG for (i.e. via the comparison of derived noise limitspnéticted

operational noise levels at neighbouring dwellinger a range of wind speedd here are no other wini@&rms

in the vicinity of theProposedDevelopment that would result in combinexdimulativenoise effects of any
relevance.

Tablel11.1 showsthe coordinates of theassessment locationssed to represent residential properties, as
considered within this chapteand the corresponding locaticinom which background noise information is
available to represeneachone (or group) The background aise data used to represembcationswhere
specific informatioris not available are prescribed on a basis which is considered to be consenatigng
the measurement location corresponding tieat which has thdowest derived prevailing background noise
levelsfor the majority of the time (see Section 11.5)

The assessment locations are named based on Ordnance Survey markings on relevant nrapg aod
represent the specific names of some dwellings in redhitythermore, some of the locations represesmall
groups ofresidencesA locationrepresentative of a propertthat is considered to be financially involved (FI)
with the developmentand an indication of the correspondindpackground noise assumptions dan
correspondindimits (see Paragraphs 11.2.7 to 11.2a8¢ also marked accordinglyrhe buildingsknown as
Craigfeld and Old Garwarsheilds are derelict and Old Braetidldhot be occuped for the life of the wind
farm. As a result, these locationseanot referred to any further.
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Table 11.1 Assessment Locations & Applied Background/Baseline Noise Levels 11.4.8 The turbine ceordinates used for the assessment have been provide€Wland are shown at Table 11.2
below for reference.
Name Easting Northing Representative Background Monitoring Location
Craigbeck Hope 313760 | 603615 Dryfe Lodge Table 11.2 Turbine Gordinates
Newbigging 311085 598452 Newbigging ID | Easting | Northing | Hub | ID Easting | Northing | Hub | ID | Easting | Northing | Hub
Kibrook (FI) 311663 | 597160 Kibrook T1 | 312672|599050 | 125 |T26 | 316244599891 | 175 | T51 | 316911 | 595207 | 125
Leithenhall Cottages (FI) 312918 | 596850 Dryfe Lodge T2 | 312672|598423 | 125 |T27 | 316568599470 | 175 | T52 | 317338 |596114 | 125
Leithenhall Farm (FI) 312963 | 596706 Dryfe Lodge T3 | 312652| 597748 | 125 |T28 | 316881599000 | 175 |T53 | 317696 | 595735 | 125
Kirkhill Farm (F1) 313489 | 596266 Dryfe Lodge T4 | 313097 | 599735 | 125 |T29 | 315440599190 | 125 | T54 | 317676 | 595186 | 125
Kirkhll Cottages 313506 | 595955 2 KirkhillCottages T5 | 313425|599236 | 125 |T30 | 314623599026 | 125 | T55 | 318365 | 595445 | 125
Laverhay (FI) 313966 | 598272 Dryfe Lodge T6 | 313363 |598636 | 125 |T31 |315812|598811 |175 | T56 | 319311 | 595318 | 125
Laverhay Cottage (FI) 313964 | 598291 Dryfe Lodge T7 | 313348 | 597956 | 125 |T32 | 314970598596 |125 | T57 | 319126 | 595951 | 125
Laverhay Farm (FI) 314009 | 598093 Dryfe Lodge T8 | 312593 | 600275 |125 |T33 |315350|598114 |125 | T58 | 318347 | 596321 | 125
Crowgill (F1) 313948 | 597684 Crowaill T9 | 312907 | 600876 | 105 | T34 |315450|597585 |125 | T59 | 318973 | 597234 | 125
Milne (FI) 313851 | 597220 Dryfe Lode T10 | 313214 | 601536 | 105 | T35 |314823|597078 |125 | T60 | 319318 | 596764 | 125
Kirncleugh 314150 | 594432 Dryfe Lodge T11 | 313826 | 601870 | 105 | T36 |315442 596819 | 125 | T61 | 319883 | 595184 | 125
Waterhead of Dryfe 318886 | 594313 Dryfe Lodge T12 | 313887 | 601268 | 125 | T37 | 314855596296 | 125 | T62 | 320057 | 594684 | 125
Dryfe Lodge 318426 | 593651 Dryfe Lodge T13 | 313790 | 600764 | 125 | T38 | 314784 | 595558 |125 | T63 | 317992 | 596829 | 125
Waterhead Cottage 318695 | 593928 Dryfe Lodge T14 | 313656 | 600308 | 125 | T39 | 315411 | 596015 |125 | T64 | 318419 | 597447 | 175
Sandyford Cottage 320407 | 593787 Dryfe Lodge T15 | 314429 | 602335 | 105 | T40 |315974|596530 | 125 | T65 | 318298 | 597974 | 175
Kilburn 320576 | 596006 Kilourn T16 | 314745 | 601897 | 150 | T4l |315904 595769 | 125 | T66 | 318053 | 598453 | 175
Finniegl (F1) 317100 | 598238 Finniegill T17 | 316349 | 602807 | 125 | T42 |315574|595224 |125 | T67 | 318172 | 599198 | 175
Wood CottaggFI) 317220 | 597921 Finniegill T18 | 316345 | 602256 | 125 | T43 |316081| 595222 | 125 | T68 | 317984 | 599770 | 175
11.4.4 Construction noise (including forestry felling) has been discussed in general terms and with due regard to T19 | 316541 601754 | 175 | T44 | 916113598034 | 175 | T69 | 317962 | 600559 | 175
typical guidance on this matter. T20 | 315887 | 601440 | 175 | T45 |316153|597268 | 125 | T70 | 317743 | 601134 | 175
T21 | 316221 | 601040 | 175 |T46 |316703|597917 |175 | T71 | 317265 | 600588 | 175
Noise Prediction Methodology T22 | 316515 | 600596 | 175 |T47 |316847| 597220 |125 |T72 | 317140 |601105 | 175
11.45 Noise pedictions have been cded out using International Standard ISO 9613, Acoustiisenuation of T23 | 315285 | 600882 | 175 | T48 | 317624 | 597413 | 175 |T73 | 317453 | 601823 | 150
Sound During Propagation Outdoors. The propagation model described in Part 2 of this standard (ISO, 1996) T24 | 315709 | 600129 | 175 | T49 | 316485| 596382 | 125 | T74 | 317382 | 602590 | 125
provides for the prediction of sound pressure lessbhased on either sheterm downwind (i.e. worst case) T25 | 314961 | 599964 | 125 | T50 | 316566 | 595771 | 125 | T75 | 317142 | 603165 | 125
conditions orlongterm overall averages. In this case only the former has been considered except where
otherwise indicated. Lw - Source Sound P@w Level

11.4.9 The sound power level of a noise source is normally expressed in dB re:1pW. Noise predictions for the
proposedScoop Hilturbines are based on the sound power levels for Breercon E138.2MW turbine with

a hubheight of 125 m and with serrateadailingedges (STES) installed on the blades, as provided by the turbine
manufacturer.

11.4.6 The ISO propagation model calculates the predicted sound pressure letadity the source souhpower
level for each turbine in separate octave bands and subtracting a number of attenuation factors according to
the following:

Predicted Octave Band Noise Level=[D- Ageo- Aum - Agr = Aoar - Amisc 11.4.10 In reality, the proposed turbine hubeights will range from around 105 to 175 m depending on the specific

11.4.7 These factors are disssed in detail below. The predicted octave band levels are summed together to give the turbine location/number, with the majority of 125 m hfieight turbines being located closest to and having
2PSNIff W Q 6SAIKGISR LINBRAOGSR a2dzyyR f S9St o the dominant impact on the majority of neighbouring receptohs. a result, e difference in relative hub
heights will not have a substantive effect on the predicted noise level and assessment hereirallsjpeci

instances where lower fixed noise limftsot setrelative to background nois@pply at neighbouringwellings
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11.4.11

11.4.12

11.4.13

11.4.14

11.4.15

11.4.16

for somewind speedsand at some locationshe referencewind speed becomes less relevant under these
circumstancesthe comparative maimum oveall turbine levelwith the respective lower limiting valuis
generallythe key matter. It is considered that the approach taken here provides a robust basis for assessment
despite anyperceiveddiscrepancies/difficulties idetermining thewind speed reérencefor the assessment

The sound power levels for the turbine model are taken from specification documents provided by the
manufacturer with 2 dB added to account for uncertainty. As such, the assumed sound power levels are likely
to be compaable toa declared sound power level i.e. derived according to the methodology detailed within
IEC 614044 (IEC, 2005).

The provided source noise data is referenced to wind speeds experienced at tireighib of the turbine. As
a result, the data hasden conveted to reference standardised 10 m height wind speeds in accordance with
procedures defined within IE€140011 (IEC, 2012).

Tablell.3 provides the overall source noise levels used for the noise predictions, including for the uncertainty,
and teking intoaccount the conversion from hdteight to standardised wind speedsplained above.

Table11.3 Turbine Source Sound Power Levels, ¢R L

Standardised 10 m Height Wind Speed (m/s)
3 4 5 6 7 8 9 10 11 12
98.6 | 1021 | 105.2 | 106.2 | 107.1 | 108.0 | 108.0 | 108.0 | 108.0 | 108.0

Turbine

E138 2MW Mode 0125 m

The octave band noise spectrums used for the noise predictions are shown at Tabl&He data for the
E138turbine isalsobasedon the informationobtained fromEnercon normalised to the maximursourd
power level for the unrestricted mode of operatishown in Table 13.

Table11.4 Octave Band Noise Spectra, dBaL

) Overall | Octave Band Centre Frequency (Hz)
Turbine
dBlwa |63 125 | 250 |500 |1k 2k 4k 8k
E138 4MWMode O 108.0 89.5 95.2 98.1 100.5 | 102.1 | 102.8 | 97.8 81.9

The predictions provided assume that the wind turbine noise contains no audible tones. Where tones are
present, a correction is added to the measured or predicted noise level before comparison with the limits. The
audibility of any tonegan be assessed lmpmparing the narrow band level of such tones with the masking
level contained in a band of frequencies around the tone called the critical band. TheRETSise limits
require a tone correction to be applied to any derived turbitwgse levels resutig from noise measurements

of the operational turbines which depends on the amount by which the tone exceeds the audibility threshold.
A warranty will be sought from the supplier of the turbines to be installed at the site to helpstr@that no

tonal penalty would be required in practice.

D - Directivity Factor

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 spedifin the case okind turbines, the sound power

level is measured in a downwind direction, corresponding to the woase propagation conditions
considered here and needs no further adjustment except as covered by wind direction effects (as discussed
below).

11.4.18

11.4.19

11.4.20

11.4.21

11.4.22

Ajeo - Geomaerical Divergence

11.4.17 The geometrical divergence accounts for spherical spreading in thefiéldefrom a point sound source

resulting in an attenuation depending on distance according to:
Ageo= 20 x log(d) + 11
where, d = distance from ¢hturbine
Awind turbine may be considered as a point source beyond distances corresponding to one rotor diameter.

Aam - Atmospheric Absorption
The atmospheric absorption accounts for the frequency dependant linear attenuation with distance over the
frequency spectrm according to:

Aml' R E N

GKSNBZ h ' G4KS FiY2AaLKSNRO F6a2NLIJiaAz2y O2STFFAOA
tdzof AAKSR @l tdzSa 2F WwhQ FNBY L{hdcmo tFINI ™M oO6L{hZ
10°C and a relative humidity of 70%, which give relatil@ly levels of atmospheric attenuation, as given at

Tablell.5. This provides a conservatilasis for assessment.

Table11.5 Atmospheric Absorption Coefficients

Octave Band Centre 63 125 250 500 1K 2k 4k 8k
Frequency (Hz)

Atmospheric Absorption | o )001 | 9.0004 | 0.0010 | 0.0019 | 0.0037 | 0.0097 | 0.0328 | 0.1170
Coefficent (dB/m)

Aqr - Ground Effect

Ground effect is the interference of sound reflected by the ground interfering with the sound propagating
directly from source to receiver. The prediction of groundeef§ are inherently complex and depend on the
source height, receiver dight, propagation height between the source and receiver and the ground
O2yRAGAZ2Yyad ¢KS INRdzyR O2yRAGAZ2Yy&a NS RSAONROGSR |
ground (includes paving, water, ice, concrete and any sites with low o) | YR M T2 NJ Wa2 ¥
ground covered by grass, trees or other vegetation). The GPG recommends that the use of G = 0.5 and a
receptor height of 4 m in rural areas are appriate assumptions for the determination of noise emission
levels atreceptor locations downwind of wind turbines, provided that an appropriate margin for uncertainty

has been included within the source levels for the proposed turbine. Accordinglycioedi provided here

are based on G =®with a receptor height of 4 m

Avar - Barrier Attenuation

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 sourcegeiver and barrier and the frequency spectrum of the noise.
The barrer 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 stydgpagation of

noise from wind farm sites carried out for ETSU (RJ00), 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 ailled where a barrier lies within 5 m of a receiver and provides a signifinterruption

to the line of site. The effect of barrier attenuation, including the effects of increased distance from the turbine
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11.4.23

11.4.24

11.4.25

11.4.26

11.4.27

to surrounding dwellings as a result of the salzgg RA Y3 G2 L322 INI LIK& -SENDE YLV AB K B AJighificancé Gritetid

been inclwed within the prediction model.
11.4.28 There are no formal significance criteria for assessing noise fromfaing. However, for the purposes of

The potential attenuation of noise due to the topography of the site has been determined through the this assessmenthe noise impact is considered to bet significant if the limits discussed at Paragraph® 77
inclusion of a terrain map within the predictionadel. The resultant attenuation due to the topographical to 11.2.9are met and significant if not.

barriers has ben calculated using VDI 2720 Noise Control by Barriers Outdoors (VDI, 1997). The relevant

inputs, G, G and G, account for the proportional attenuation effects associated with lifisight between 11.4.29 Construction noise is assessed against an adopted daytime criterion of G5,dBd_the impact is tarefore
the source and receiver, the relative path differencelahe presence of any localised reflections near the judged to be not significant if this crien is met (see Paragraptig.2.19to 11.2.2].

barrier respectively. These factors have been calibrated, minimising the overall effect of each such that the

resultant attenuationdue to topography at neighbouring residences is limited to approxima&elB where 11.5 Baseline Conditions

there is clearly no line of site between a turbine and the receptor, 5 dB in situations where there is a significant
topographical barrier between a particular turbine aadeceptor and 10 dB in exceptional situations where 11.5.1 A background noise survey was carried out, as the first stage of the assessment procedure. Asetah of
receptors are loated relatively close to particularly large barriers such as tall cliff faces that obstruct any view dwelling locations werehosen based othe turbine layoutconsidered here

from the wind farm site. ) ]
11.5.2 The survey was undertaken over the period fra8" Marchto the 7" April 2020.

Amisc- Miscellaneous Other Effects

ISO 9613 includes effsof propagation through foliage and industrial plants as additiottahaation effects.

The attenuation due to foliage has not been included here and any such effects are unlikely to significantl¥1.5_3
reduce noise levels below those predicted.

Noise Measurement.ocations

A description of each of the monitoring locations is provided bel®hotos of each may begrovided on
request.

Concave GrouthProfile

- ] . . L . - Crowqill . . oA
Studies hgve shown that sound p.ropagatlon across a valley©e y OF @S 3 NE dzy _R LINE ¥ A fil%l? Tﬁsl'dixellir{\é‘% ?ogéfa«is' the’éc}{JthNgs%o%\tﬁe%roposedDeveIopment. The noise monitoring equipment was
levels which are higher than predicted due to a reduced ground effect and/or the focussing effect of the placedneara poly tunnel to te northeast ofthe dwelling and approximatelg m froma small shed Noise

ground shape. Calculating the preeieffect of this phenomenon is particularly difficult. However, a kireg . sources notedluring installation and removal of the equipment inobabtbirdsong,water noise, occasional
approach to allow for it has been suggested in the GPG. Paragraph 4.3.9 in the GPG statds that dzNJi K S NJ traffic andslightcreakingfrom the nearbyshed

correction of +3 dB (or +1.5 dB if using ®r6hould be added to thalculated overall Aveighted noise level

T2NJ LINRPLI 3 O B2YSaRORB®aAa 102¢0t ©S INBdzy R LINPTFAE ST 2NINewhigghy GKS 3IANRdzyR Frffa lgle arAayaAFTFAOlydGtes
between the turbine and the receiver location. The following critefapplication is recommended: 11.5.5 This property is locatedirectly to the west of the ProposedDevelopment.The monitoring equipment wa

installedto the north of the dwelling, within théront garden Noise sources noted during installation and
L sm 'O removal of the equipment includetaffic onthe M74, oc@asional local traffic, birdsong amdnd in the trees
-0

M Ry @ — and surrounding foliage.
C

Kibrook
11.5.6 This property is located to the sowttest of the ProposedDevelopment.Noise monitoring equipment was
placed on the lawn to the front of the propertjNoise sources that were audible during installation and
removal of the equipment included rooksaffic on theM74, occasional local traffic, birdsongdawind in the
The GPG states thit/ I NB ySSRa (2 08 &is 6onddidnzas smalbcalgss irSdtarfcatel G A y 3r€es:
FYR KSAIKGO YIF& OGNRAIIASNI 02Nl y200 GKS ONARISNBAY sKSY ?Qﬁl{?ﬂll&o@é&&zl' f aAdda A2y KlFha y20 OKIFIYy3aSR aiA3ayAFAOlIyif
ewdentcthat Ehe criterion rI1ay also lH)eAtrlggerqu in situations wtjefe there |§ more ttlan olm/\baétweep a 1157 This property is aJsg located to the soutbst of theProposedDevelopmentThe equipment was placed within
LI NIA Odzt F NJ a2 d2NDS IyR NBEOSAGSNE SKSNBE2 Ay NBFEAUEZ f{adef t thdlrealRof e dlEdhimgdn apdsititatrinimi8&dAw¥ié? holerrom A dd BredmNAugi A T S ©
not occur. noise during installation and neoval of the equipment includedater flow from a brook tothe south ofthe
dwelling, wind in the treeandbirdsong

where, h, is the mean height above the ground betdirect line of sight from the receiver to the source (as
defined in ISO 9613, Figure 3), andsland h are the heights above local ground level of the source andvexce
NEaLISOGADSt 8 dQ

The topography between the tunlsés and surroundings considered here has been incorporated into the noise
model. A B correction has been applied in all instances where the above criterion is fulfilled, except where
there is no lineof-sight between a turbine and a relevant locatioe (one of the possible instances where the
criterion may be triggered but the statezffect could not occur in practice).

Dryfe Lodge
11.5.8 Thisgroup of 3 propertiess locatel to the south of theProposedDevelopment.Theequipmentwas placed in

the front gardenof one of the properties, away from r@ver passing to the west. Noise sources that were
audible during installation and removal of the kit weriedsong,veryoccasionatraffic, wind inthe treesand
water noise fom theriver running to thewestof the dwellings.
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11.5.10

11.5.11

11.5.12

11.5.13

11.5.14

11.5.15

11.5.16

A 2 s oA~

Kilburn 11.5.17 This derivecK dzo KSA3IKG SAYR &LISSR KFra 06SSy O2NNBOGSR G2
This property is located to the southeast side of EneposedDevelopment. Thequipmentwas placed in the same methodology as is used by manufacturers to quantim@gower level data as required by IEZ60

back gardenWater roisefrom the nearbyreservoirdominated the noise environment witbirdsong and wind 11 (IEC, 2012) and detailed within the GPG, i.e.:

in the trees also being audible during installation and removal of the noise monitgugment

Finniegill 6 6 U i

This dwelling is locatetb the centre ofthe ProposedDevelopment. Thenoise nonitoring equipmentwas ii _EU_

placed within the garden to the north of the dwelling. Noise sources that were audible during installation and
removal of the equipment included birdsong, wind in the trees, occasional aircraft overhead and water noise

_ where, oand Vi NB (G KS Waidl yRINRA &SR Q) wind SpeedtsSesiddtiely, andig K dzo
from a streanrunning to the east of the house.

the reference ground roughness length (=0.05 m). In this wayeitsared that the comparisond predicted
Instrumentation turbine noise levelbackground levehnd the correspondingoise limitsare made on a likéor-like basis.

The background/baseline noise measurements were made with Larson Davis me820 [Sbund Level 11.5.18 Rainfall data was taken from the installed rain gauges, which both logged rairff@imimute intervals,time
aSGSNE FAOGGSR 6AGK MKkHE YAONRLK2YSAE ARWIEC,ATHLY & o OYKTORSRILO aCE$ JEne gjonalsilloyysdqr Gegresppnding dgfg, wherg ppise levels may be affected by
The microphones were fitted with 45 mmmadius foam ball windshields surrounded by 125 mm radius the presence of rainfall, to be removed from the analysis.

secondary windshields of 40 mm thickness, based on recommended design specifications within ETSU
W/13/00386/REP, Noise Measurements in Windy Conditions (ETSWA98), and mounted on tripods at a
height of approximately 1.2 to 1.5 metres height. fadibration and post calibration checks were carried out 11,519 The noise, wind and rain data collected during the measeret campaigrhave been analysed in accamte

Results of Measurements

using Briel & Kjeer acoustic calibrators (3022368& 2218188. with the requirements of ETSR97, as refined by the GPG
Concurrent onsite wind data was obtained rroan existing meteorological mastitv cup anemometers 11.5.20 Prevailing background noise levels during the night and quiet daytime hours have been derived by
installed at81, 60 and40m height and a wind vane installed at a heighaipproximately 8an. plotting the measured Ag background noise leve against the standardised 10 m heighndispeeds as

described within ETSR97 and the GPG and shown within Appendlxli(Figures 1 tdl4) for the quiet

Pluvimate rain gauges were installedkibrook & Dryfe Lodgen order to provide an indicationof whenit daytime and night nightime periods defined within ETSRIO?.

rained atall monitoring locations

11.5.21 Any 10 minute period where rainfallas recorded at either of the measuremdatations is shown with dark
blue circles and has been removed from the derivation of the prevailing background noise levels from the data
collected at all the measurement locations. Other atypical or extraneoise hevels have also been removed
from the analysis at some locations and these are identified with green circles.

Measurement Procedure

The meters were programmed to measure a number of statistical noise indices, includingcdthedether
with the maximum and minimum levels and theJover consecutive 2fninute intervals. ie equipment was

synchronised to a Global Positioning System (GPS) time signal and the results were automatically stored at thes 5, Al data has been referenddo local tame i.e. taking into accoutite change from GMT to BST at 01:00 on
end of each interval. the 29" March 2020Data collected betweehours of 05:00 & 07:00 at alldations has been removed from
the analysis (red circles) as this represents times where dawn chorus and/or traffitflc@ncethe results

Calibration of the noise measurement equipment was carried out before the monitoring commenced and was _ e
during the nighttime.

checked at the endA change of no more than@dB was noted at any of the measurement locations, which

is within normal tolerances. 11.5.23 Second andHird order linesof best fithave been calculated through thespective nightime and daytime

Wind shear has been addressed by relating background noise measurements to 125 m height wind speed (the background noise data for each time period.to give the pfe}’a”‘_”g backgroundlev@gover arange of wind

hub height of thedominant turbines see Paragraph 14.10), determined from the wind speed measured at speedsat ead measurement locatiorgs required for the derivation of the ET-®97 limits. Table 1.6 shows

81and60Y KSAIKG 06208 INRPdyR t508t LyR ol asSR 2y Ayadlt s p&bypsion,horebackgroand Rpiselevels,appear tg incraase with degreaging yipd speedgsihis is s

as derived from the expression: considered to be m anomalyof the analysisnd the lowest dérived level for any given wind speed has been
used to represent the background noise levedirchinstarces

6 E
6 E

where, h and h are the respective helgs at which wind speeds:¥nd \, were measured.
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Table11.6 Prevailing Background Noise Levels, dgL Lot Standardised 10 m Height Wind Speed (m/s)
oation
Location Standardised 10 m Height Wind Speed (m/s) —— s 4 5 6 ! 8 9 10 1 12
3 4 5 6 7 8 9 10 11 12 gill 43.0 |43.0 |43.0 |43.0 |43.0 |43.0 |43.0 |43.0 |[434 |46.0
Night-time Daytime
Crowgill 31.2 312 1313 |316 |322 330 |339 |351 36.5 38.1 Crowgill 40.0 |40.0 |40.0 |40.0 |40.0 |403 |41.7 |433 [449 |464
Newbigging 364 |364 |364 | 364 | 368 |375 |386 |401 |41.9 |a4a1 Newbigging 42,7 | 427 | 429 |435 |445 |457 |47.1 | 486 50.1 | 515
Kibrook 359 359 | 359 359 | 362 369 1381 |396 |416 | 44.0 Kibrook 431 |43.1 |43.1 |435 |445 |459 |47.7 |49.9 524 | 55.2
2 Kirkhill Cottages 375 |375 |375 | 376 |37.7 380 1383 |388 |39.4 |a401 2 Kirkhill Cottages 43.2 | 43.2 |43.2 | 432 |43.3 |43.7 | 446 46.1 | 484 | 51.7
Dryfe Lodge 54 | 254 | 258 | 264 | 274 286 |302 |321 34.3 36.9 Dryfe Lodge 40.0 |40.0 |40.0 |40.0 |40.0 |40.0 |40.0 |41.2 |439 |475
Kilburn 315 |315 |317 320 | 326 |333 |342 353 | 366 38.0 Kilburn 40.0 |40.0 |40.0 |40.0 |40.0 |409 |426 |444 |46.5 |48.8
Finniegil 290 | 291 295 1302 |31.2 325 342 |361 384 | 410 Finniegill 40.0 |40.0 |40.0 |40.0 |40.0 |40.0 |410 |423 |433 |440
Quiet Daytime 11.5.26 The derived prevailing background noise levels @rdesponding noise limits have been appliedhese and
Crowgill 314 315 1320 1329 1340 353 367 383 |399 |414 the remaining assessment locations as detailed at Table 11.1. Where a property is expected to have a financial
Newbigging 377 | 377 |379 |385 |395 |407 |421 |43.6 |451 |46.5 involvement (FI) with the scheme,ghower limiting nightime and daytime values haleen increased to 45
Kibrook 381 1381 1381 1385 |395 |409 |427 |449 |474 |s02 dB lagg, as prescribed within ETSRO7 (see Paragraph 11.2.9he resultant limits are shown at Table 8.1.
2 Kirkhill Cottages 38.2 38.2 | 38.2 38.2 | 383 |38.7 39.6 |41.1 |434 |46.7 below.
Dryfe Lodge 27.7 28.6 294 |30.2 |31.2 324 | 340 |36.2 38.9 | 425 Table 118 NoiseLimits, dB lago
Kilburn 323 | 323 |328 |335 (346 |359 |37.6 |394 |415 |43.8 | Standardised 10 neight Wind Speed (m/s)
Finniegill 30.1 30.2 | 30.9 319 | 331 346 |360 |373 |383 39.0 Location 3 4 5 6 - 8 9 10 11 12
11.5.24 Table 1.7 shows the resultanand correspondingight-time & upper daytime and noise limits felach of the Nighttime
relevant measuremenbcations(see Paragraphkl.2.7 & 11.2.8). Craigbeck Hope 43.0 | 430 |[43.0 |430 |43.0 |43.0 |43.0 |43.0 |43.0 |43.0
11.5.25 The Proposed Development has a very large generating capaitiit a relatively small number of dwellings Newbigging 430 430 430 |430 |430 1430 |436 |451 |469 491
neighbouring the site anavith the majority of theseresidencesbeing loated upwind of the site in the Kibrook (F) 450 450 1450 450 450 450 450 1450 466 |490
prevailing wind directionjt reducesany potential exposure to noise. As a resahd inline with the Leithenhall Cottages (FI) | 45.0 |45.0 |450 |450 |45.0 |450 |450 |450 |45.0 |450
recommendations of ETSRI97 (see Paragraph 11.2. e upper daytime noise limit has been adopted for Leithenhall Farm (FI) 450 |450 |450 |450 |450 |450 |450 |450 |450 |450
this prgect in the instances where neighbouring dwellings do not have a financial involvement with the Kirkhill Farm (F1) 450 | 450 | 450 |450 |450 |450 | 450 | 450 |450 | 450
development
Kirkhill Cottages 43.0 |43.0 |43.0 |430 |43.0 |43.0 |433 |438 |444 |451
Table 1.7 Noise Limits, dBAso Laverhay (FI) 450 | 450 |450 |450 |450 |450 |450 |450 |450 |45.0
o Standardised 10 m Height Wind Speed (m/s) tzzz:zy Cottage (FI) 450 | 450 |450 |450 |450 |450 |450 |45.0 |450 |450
3 p 5 5 - 3 9 10 11 12 y Farm (FI) 45,0 |45.0 |45.0 |450 |450 |450 |450 |450 |450 |450
Nighttime Crowgill (F1) 450 | 450 |450 |450 |450 |450 |450 |450 |450 |45.0
Crowgill 43.0 |43.0 |43.0 |43.0 |43.0 |43.0 |430 |43.0 |43.0 |431 Milne (F) 450 |450 450 |450 1450 450 |450 |450 |450 |450
Newbigging 430 | 430 | 430 |430 |430 | 430 |436 |451 | 469 | 491 Kirncleugh 450 |45.0 |450 |[450 |450 |45.0 |450 |450 |450 |450
Kibrook 230 | 430 | 2430 |430 |430 |430 | 431 | 446 |466 | 490 Waterhead of Dryfe 43.0 |43.0 |[43.0 |43.0 |43.0 |43.0 |43.0 |43.0 |43.0 |43.0
2 Kirkhill Cottages 430 |43.0 |43.0 |430 |430 |430 |433 |438 |444 |451 Dryfe Lodge 430 430 |430 1430 1430 |430 |430 1430 430 |430
Dryfe Lodge 430 | 430 | 430 |430 |430 | 430 |430 |430 |430 | 430 Waterhea Cottage 43.0 |43.0 |[43.0 |43.0 |43.0 |43.0 |43.0 |43.0 |43.0 |43.0
Kilburn 430 | 430 | 430 |430 |430 | 430 |430 |430 |430 | 430 Sandyford Cottage 43.0 |43.0 |[43.0 |43.0 |43.0 |43.0 |43.0 |43.0 |43.0 |43.0
Kilburn 43.0 |[43.0 |43.0 |430 |43.0 |43.0 |430 |43.0 |[43.0 |43.0
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Standardised 10 niHeight Wind Speed (m/s)

Location
3 4 5 6 7 8 9 10 11 12

Finniegill(FI) 45,0 | 450 |450 |450 |450 |450 |450 |450 |45.0 | 46.0
Wood CottagdFl) 450 |45.0 |45.0 |450 |45.0 |450 |45.0 |450 |45.0 |46.0
Old Garwaldshiels (Derelict] 43.0 | 43.0 |43.0 |43.0 |43.0 |43.0 |430 |43.0 |43.0 |430
Daytime

Craigbeck Hope 40.0 |40.0 |40.0 |40.0 |40.0 |40.0 |40.0 |41.2 |439 |475
Newbigging 42,7 | 427 | 429 | 435 |45 457 |47.1 |48.6 |50.1 |515
Kibrook (FI) 45,0 | 450 |450 |450 |450 |450 |450 |450 |524 |552
Leithenhall Cottages (FI) 45,0 | 450 |450 |450 |450 |450 |450 |450 |45.0 |475
Leithenhall Farm (FI) 45,0 | 450 |450 |45.0 |450 |450 |450 |450 |45.0 |475
Kirkhill Fam (FI) 45,0 | 450 |450 |450 |450 |450 |450 |450 |45.0 |475
Kirkhill Cottages 43.2 43.2 | 43.2 432 | 433 43.7 44.6 46.1 48.4 51.7
Laverhay (FI) 45,0 |45.0 |45.0 |45.0 |45.0 450 | 45.0 450 | 45.0 47.5
Laverhay Cottage (FI) 450 |45.0 |450 |450 |45.0 |450 |450 |45.0 |450 |475
Laverhay Farm (FI) 45,0 |45.0 |45.0 |45.0 |45.0 450 | 45.0 450 | 45.0 47.5
Crowgill (FI) 45,0 |45.0 |45.0 |45.0 |45.0 450 | 45.0 450 | 45.0 46.4
Milne (FI) 45,0 |45.0 |45.0 |45.0 |45.0 450 | 45.0 450 | 45.0 47.5
Kirncleugh 45,0 |45.0 |45.0 |45.0 |45.0 450 | 45.0 450 45.0 47.5
Waterhead of Dryfe 40.0 |40.0 | 400 |40.0 |40.0 |40.0 |40.0 |412 |439 |475
Dryfe Lodge 40.0 |40.0 |40.0 |40.0 |40.0 |40.0 |40.0 |41.2 |439 |475
Waterhead Cottage 40.0 |40.0 |40.0 |40.0 |40.0 |40.0 |40.0 |41.2 |439 |475
Sandyford Cottage 40.0 |40.0 | 400 |40.0 |400 |40.0 |40.0 |412 |439 |475
Kilburn 40.0 | 400 |40.0 |40.0 |40.0 |409 |426 |444 |46.5 | 488
Finniegill(F1) 450 | 450 |450 |45.0 |450 |[450 |450 |45.0 |450 |450
Wood CottagdFl) 450 |450 |450 |450 |450 |450 |450 |450 |45.0 | 450

11.6 Potential Effects

11.6.1

11.6.2

Operationd Noise

Appendix11.2 provides acomparisorof the predictedoperationalturbine noise levelsvith the applied noise

limits assuming that all the dwellings considered here are downwind of all turbines simultaneously and that
the turbines are operating unstricted (including for all relevant corrections in terms of concave ground and
barrier effeds etc.) Appendix 113 shows the corresponding contour plot of the noise levels resulting from
the ProposedDevelopment for the wind speeds where operational molgvels from the proposed turbines

are at their maximum.

The predicted turbine noisexdq has been adjusted by subtracting 2 dB to give the equivalgggk suggested
in ETSHR-97 and reaffirmed within the GPG. Tablk9shows the predicted noise leweassociated with the
Proposed Developmentver a range of standardised 10 m height wind sfsfer reference.

11.6.3

11.6.4

11.6.5

A comparison of the levels shown at Table9 with the limits at Table 1.8 (as provided withifAppendix 113)
shows that predicted levels operational noiseare below tle prescribed ETSR97 criteria.

Further to the aboveas discused at Paragraph 1120, the predicted turbine noise levels and relevant noise
limits are referenced to standardised 10 m height wind speeds derived from a 1#&ght. In reality, the
proposed turbine hukheights will range from around 105 to 175 m haigepending on the specific turbine
location/number, with the majority of 125 m hdleight turbines being located closest to the majority of
neighbouring receptar. As a result, the difference in hieights will not have a substantive effect on the
predicted noise levelWhere lower fixed noise limits (not set relative to background noise) apply at
neighbouring dwellings for relevant wind speeds, the {ngight reerence wind speedherefore becomes
less relevant under these circumstances and the maxinowerall turbine level in comparison with the
respective derived ETSRIO7 lower limiting value is the kagsue It is considered that the approach taken
here provdes a robust basis for assessment despite the difficultietefiming the appropriate windpeed
reference height

As a resulof the above operational noise is considered not significant (see Paragragh?8).

Table 11.9 Predicted Scoop Hill TurbiNeise Levels, dBao

Location Standardised 10 m Height Wind Speed (m/s)
3 4 5 6 7 8 9 10 11 12

Craigbeck Hope 253 |288 |319 |329 |338 |34.7 |34.7 |347 |34.7 |34.7
Newbigging 267 | 302 |333 |[343 [352 |361 |361 |361 |361 |[36.1
Kibrook (FI) 279 |314 |345 |355 |364 (373 |[373 |373 |37.3 |373
Leithenhall Cottages (FI) | 29.1 |32.6 |357 |36.7 |376 |385 |385 |385 |385 |385
Leithenhall Farm (FI) 287 |322 |353 |[363 |372 |381 [381 |[381 |381 |381
Kirkhill Farm (FI) 296 |331 |36.2 |[372 |381 [390 |39.0 [39.0 |39.0 |39.0
Kirkhill Cottages 286 |321 |32 [362 |371 |380 |380 |380 |380 |38.0
Laverhay (FI) 34.6 38.1 41.2 422 | 43.1 44.0 440 |44.0 |440 |44.0
Laverhay Cottage (FI) 346 [381 |41.2 |422 |431 |440 |440 |440 |44.0 |440
Laverhay Farm (FI) 346 |381 |41.2 |422 |431 (440 |440 |440 |440 |440
Crowgill (FI) 34.0 375 40.6 416 | 425 434 | 434 | 434 | 434 | 434
Milne (FI) 32.3 35.8 38.9 39.9 |40.8 41.7 41.7 | 417 41.7 | 41.7
Kirncleugh 264 | 299 |33.0 [340 |349 |358 |358 |358 |358 |3538
Waterhead of Dryfe 290 | 325 |356 |36.6 |375 |[384 |384 |384 |384 |384
Dryfe Lodge 258 | 293 (324 |334 |343 |3.2 [352 |352 |32 |352
Waterhead Cottage 270 | 305 |336 |346 |355 |[364 |364 |364 |364 |364
Sandyford Cottage 264 | 299 |33.0 [340 |349 |358 |358 |358 |358 |3538
Kilburn 281 | 316 |34.7 |357 | 366 375 | 375 |375 |375 |375
Finniegill(FI) 34.8 38.3 41.4 | 424 | 433 44.2 442 | 44.2 442 | 44.2
Wood CottaggFl) 352 [387 |41.8 |428 |437 |446 |446 |446 |446 |446
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11.6.6

11.6.7

11.6.8

11.7

11.71

11.7.2

11.8

1181

11.8.2

Construction Noise

The construction of the proposed turbines will occur at distances anathighly unlikely to breach typical 11.8.3
construction noise limits prescribed within relevant guidance such as BS 5228 Code of Practice for Noise and
Vibration Control on Construction & ©p Sites (see Paragraph$.2.19to 11.2.2]). This combined with the
temporary nature of the works means that a detailed assessment of the construction noise impacts is no
considered necessary. Furthermore, it is not expected that upgrades to localanddsovision of additional
tracks relating to construction would oacim close proximity to neighbouring dwellings. As a result, this aspect
of the Proposed Development is considered not significant (see Paradrbgt29).

ﬂ.1.8.4

11.8.5

If required, a additional onstruction noise impacinay be from blasting associated with stone eattion

from borrow pits in order to obtain materials for the construction of turbine bases and access roads. This type
of noise does not typically fall within the assessment of nortoaktruction noise because of the extremely
high amplitude and impulsévnature of the waveform. It is very likely that blasting noise could be heard at
nearby residential locations, but a construction noise assessment would average noise levels aalags the

and is therefore not applicable to use for the assessment of inigstoise impacts. Mitigation to reduce the 11.8.6
noise impact from blasting agtties is set out in Section 11.7
Where highways upgrades and cabling between the site and grid connextiarried out close to residential 11.8.7

properties, there may be temporaryhert-term noise impacts, with the level of impact dependant on the
specific work required. It is likely, however, that noisy activities near residential properties will generally
continue for less than one month, and therefore this sht@tm noise impacttan be considered to be not
significant.

Cumulative Assessment

Operational Noise 11.8.8

There are no cumulative operational impacts expected at this time. As a result, this aspect is edrisier
not significant.

Construction Noise

There are no cumulativeffects expected in respect of construction noise. As a result, this is considered not
significant.

Mitigation 1189
Operational Noise
: : : : : : . 11.9
The site has been designed such that predicted noisedeagdociated with the operation of tH&oposed
Development ae expected to meet the requirements of EFR7 with all turbines operating unrestricted.
As a result, no mitigation measures are prescribed here.
11.9.1

No significant residual operational effects are predicted as operational noise levels meet the relevsd der
noise limits.

Construction Noise

Noise during construction works would be controlled by generally restricting works to standard working hours
and exclude Sundays, unless specifically agreed otherwise.

. { pHHy adGriSa GKFQG20NEQS ABF AVALRNES yIT AVK Y AQAYWRMIAYE
therefore consultation with the local authorities would be required along with priogidnformation to
residents on intended activities.

The construction works esite would be carried ouniaccordance with:

1 relevant EU Directives and UK Statutory Instruments that limit noise emissions from a variety of
construction plant;

1 the guidanceset out in PAN1/2011 and BS 5228: 2009; and

1 Section 61 of the Control of Pollution Act 1974 and Sectioof 8 Environmental Protection Act.

There are no residential properties within 1 km of any road improvements and therefore construction noise
from this activity is highly unlikely to be significant

A noise control plan would be produced that includes:

1 procedures for ensuring compliance with statutory or other identified noise control limits;

1 procedures for minimising noise from construction relateaffic on the existing road network;

1 procedures for ensuring that all works are carried out in accorlancg A 1t K G KS LINA Yy OA
t NI OGAOIFIo6tfS aSlyaé a RSTFAYSR Ay GKS /2yiNRt 2

1 general induction training for site operativeand specific training for staff having responsibility for
particular aspects of controlling noise from thite.

In terms of the blastingif requiredfor the Proposed Development, the most appropriate mechanism is for a
pre-blasting noise management pn@mme to be prepared which would identify the most sensitive receptors
that could be potentially affectedybblasting noise. The programme would contain details of the proposed
frequency of blasting, and proposed monitoring procedures. The operator wuioldr the nearest residents

of the proposed times of blasting and of any deviation from this programmehiarece of the operations. The
programme would also contain contact details which would be provided to local residents should concerns
arise regardingconstruction and blasting activities. In addition, each blast will be designed carefully to
maximise its #iciency and to reduce the transmission of noise.

Operational noise wouldltimately be controlled via planning conditions which set out noise Bnfiiir the

Proposed Development.

Residual Effects

Operational Noise

No significant residual operationeffects areexpectedasoperational noise levels meet the relevant derived
noise limitswithout mitigation/curtailment applied to the turbines, althougdhis entirely possible that noise
from the Proposed Developmentnay be audible at receptor locationat times (seeParagraphd1.2.39 &
11.2.40. However, noise levels will meet planning guidelines in this regard.
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11.9.2

11.9.3

Operational noise would, in practice, be controlled via planning conditions which set out noise limits for the
Proposed Development.

Constructon Noise

No significant residual constrtion effects are expected as construction noise levels will be below the adopted
noise limit, although it is possible that noise from construction activities could be awtibbceptor locations
at times

11.10ummary

11.10.1

11.10.2

11.10.3

11.10.4

A noise assessment was carried out in esrdo determine whether the site meets typical planning
requirements in respect of operational noise from wind turbines. The assessment takes in to account the
methodologies set out within ETSRO7, The Asssment and Rating of Noise from Wind Farms (] @9&l

the Institute of Acoustic document, A Good Practice Guide to the Application offEFBfdr the Assessment

and Rating of Wind Turbine Noise.

Background/baseline noise measurements were undertakensalection osevenlocationssurroundingthe
Proposed Development. The results of the survey have been used to derive appropriate noise limits which
have been applied at all theotentially affecteddwellings surrounding the site.

The results of the opational noise assessment indicate thatbine noise levels meet the relevant noise
limits and no specific mitigation is required. The noise impact is, therefore, determined to be not significant.

Construction noise levels at neighlving dwellings are gected to meet typical requirements in this regard
and no specific mitigation measures are considered to be required other than that deemed necessary under
normal best practiceequirements
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Appendix 11.1Data Analysis
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Figure 111.5 Figure 111.7
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Figure 111.9
Dryfe Lodge
Measured Noise Levels vs Wind Speed
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Figure 111.11
Kilburn
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Figure 111.13
Finniegill
Measured Noise Levels vs Wind Speed
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Appendix 112: Noise ImpactAssessmenCharts

Figure 1.2.1 Figure 112.3
Craigbeck Hope Killbrook (F1)
Applied Noise Limits & Predicted Turbine Applied Noise Limits & Predicted Turbine
Noise Levels vs Wind Speed Noise Levels vs Wind Speed
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Figure 112.5
Leithenhall Farm (Fl)
Applied Noise Limits & Predicted Turbine
Noise Levels vs Wind Speed
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Figure 112.6
Kirkhill Farm (Fl)
Applied Noise Limits & Predicted Turbine
Noise Levels vs Wind Speed
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Figure 112.7
Kirkhill Cottages
Applied Noise Limits & Predicted Turbine
Noise Levels vs Wind Speed
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Figure 112.8
Laverhay (Fl)
Applied Noise Limits & Predicted Turbine
Noise Levels vs Wind Speed
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Figure 112.9
Laverhay Cottage (Fl)
Applied Noise Limits & Predicted Turbine
Noise Levels vs Wind Speed
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Figure 112.10
Laverhay Farm (Fl)
Applied Noise Limits & Predicted Turbine
Noise Levels vs Wind Speed
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Figure 112.11
Crowgill (FI)
Applied Noise Limits & Predicted Turbine
Noise Levels vs Wind Speed
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Figure 112.12
Milne (Fl)
Applied Noise Limits & Predicted Turbine
Noise Levels vs Wind Speed
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Figure 112.13
Kirncleugh
Applied Noise Limits & Predicted Turbine
Noise Levels vs Wind Speed
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Figure 112.14
Waterhead of Dryfe
Applied Noise Limits & Predicted Turbine
Noise Levels vs Wind Speed
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Figure 112.15
Dryfe Lodge
Applied Noise Limits & Predicted Turbine
Noise Levels vs Wind Speed
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Figure 112.16
Waterhead Cottage
Applied Noise Limits & Predicted Turbine
Noise Levels vs Wind Speed
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Figure 112.17 Figure 112.19
Sandyford Cottage Finniegill (F1)
Applied Noise Limits & Predicted Turbine Applied Noise Limits & Predicted Turbine
Noise Levels vs Wind Speed Noise Levels vs Wind Speed
65 I I I | 65 I I | x I
L Predicted Turbine Noise Level L Piadicted Tirbina Noise Laval
0 Night-time Noise Limit 9
L I P Financially Involved Night-time Noise Limit
55 ’_ — =Lower Daytime Noise Limit 55 :_
° E — — Upper Daytime Noise Limit g 3 = = Financially Involved Daytime Noise Limit
2 50 | 2 50 [
° [ o L
© F ) r
> - = et Ittty [ttt ittt Ittt I I S S R E DO Ll
845 845 asitt
o B (] [
2 2 —
8 40 8 40
a L o L
- F © L
E s | £ s |
335 335
wv E v B
30 | 30 |
25 | 25 |
20 [ 20 |
0 1 2 3 4 5 6 7 8 9 10 11 12 0 1 2 3 4 5 6 7 8 9 10 11 12
Standardised 10 m Height Wind Speed (m/s) Standardised 10 m Height Wind Speed (m/s)
Figure 112.18 Figure 112.20
Kilburn
Applied Noise Limits & Predicted Turbine
Noise Levels vs Wind Speed
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