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Term Definition Acronyms Description
BS 4142 (BSI, 2014a) defines the background sowusifldesel Lt Ahe@hted 8olnd BS British Standard
pressure level that is exceeded by the residual sound at the assessment location fo
time interval, T, measured using time weighting F and quetae$o \Wele number of HVAC High Voltage Alternating Current

d e c (i.b. a $oond level defis@etifically in terms of fhendex). The ambient sound le
is a measure of the residual sound and the specific sound when present.

Background sound level The terms O6ambientdé and débackground®
environmental noise levels.

Horizatal Guidance H3 Part 2 Noise Assessment and Control (Exgemnm2002)
describestiea c k g r o u n d Whilstiit & aot theeabselute lcavsst levél measure Lamax
of the short samples, it gives a clear indication of the undedygigardtse [evel that is
almost always there in between intermittent notsy events

HVDC High Voltage Direct Current

Laeq,T See AEquivalent continuous sound pressure

Maximum value of theelghted sound pressure level, measured using the fast (F) time weighi

Lago See ABackground sound | evel 0.
Baseline sound le¥Réseline . . .
. The existing sound levels before construction or operation of a development comme .
sound environment LQ Lower Quartile
Decibel Units of sound measwmenand noise exposure measurement. .
PINS Planning Inspectorate
Defined in BS 7445 (-\Beghted sorrd Pr8syuredesel of &h e
continuous, steady sound that, within a specified time interval, T, has thesamasoueg
Equivalent continscsound pressure as a sound under considerati
pressure level noise dose or exposure over a period). It is a unit commonly used to describe const
and noise from industrial premises andasttBaitable unit for the description of other fq
environmental noise. It is also the unit best suited to assessing community responsg
Onshore elements of Hormnse Hornsea Three landfall, onshore cable corridor, the onshore Hstatibhpdstesnshore Unit Description
Three HVDC converter/HVAC substation and the interconnection with the Norwich Main N i
substation. GW Gigawatt (power)
Receptor A component of the natural onrade environment that is affected by an impact, inclug dB Decibe{soungressure levefeeenced to 20°9
eople. .
peop nPa Micropasc§bressure)

Sound pressure is the dynamic variation of the static pressure of air and is measure
unit area. Sound pressure is hormally represented on a logarithmic amplitude scale
better relationship to the human perception of headgndipressure level is expressed
decibeland is equal to 20 times the logarithm to the base 10 of the ratio of the soun
the measurement location to a reference sound pressure. The reference sound pres
normally taken to2fpPa, which roughly corresponds to the threshold of human hea

Sound Pressure Level
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Tablel.1. The survey locations are numbered sequentiallyaaditimeielevdateither the onshore
HVAC booster station or HYDC convertenidstatds is highlighted

Data collected from monitoring location 4 waslagsanine the representative sound levels relative
tothe onshore HVAC booster stativistocations 8 and 9 were uséétermine the safethe
onshore HVDC converter/HVDC sul{stgsattion 2 These representative sound levels were then

purpose of the survess to establish basetioise levelshich woulte used ithe assessmeuit
noise from the operation of the onshore HVAC boosted $#&tid@ converter/HVAC substation (seé.2.1.8  Information collected during the set up and removahitdthéengaudible noise sources at each
volume 3, chapter 8: Noise and Vibration location, details of weather and details of the set up and calibration of eactbentoutwdt in
Appendix.BSurey location$, 8 and @re presentedfigure.1 andFigureé.2, whilst lations B
and 57 are presentedAppendix.A
1.2.1.1 Atthe time of scoping the baseline noise survey, multiple locatsmoferHMAC booster station Tablell S ocati 4 durati
. . . . aplel. 1l urvey locations an urations
and HVDC converter/HVAC substatebeing considergd such, the survey locations were chosen Y
to represent the nearest sensitive residential receptakerhatdmcationSince then, a design Location
refinement process has been undertaken and identified the final locadanddy/Hh€ booster Reference Address Start End Notes
station (located to thestof Little Barninghaand th@nshoreHVDC converter/HVAC substation
(locatedo the south of Norwich €ityther details are provided in volume 1, chapter 4: Site Selection 211 The Vale, Swainsthorpe, | 08 March | 17 MarcR017 | Providebaselin@oise contefdronshore
and Alternatives Norwich NR14 8PL, UK 2017 10:15 | 09:58 HVDC converter/HVAC substatan
5 a7 Station Cl, Swainsthorpe, | 08 March 17 MarcB017 | Providebaselin@oise contefdgronshore
1.2.1.2 As aresulthe survey locations and baseline noise levels presented in this annex represent: Norwich NR14 8PW, UK 2017 11:06 | 10:24 HVDC converter/HVAC substatan
. . . . .| Green Acres, Main Rd, Dunsto| 08 March 17 MarcB017 | Providebaselin@oise contetaronshore
1 Data collected at survey locations selected to be representative of the nearest sensitive| residentialonwich NR14 8PQ, UK 2017 11:31 | 10:43 HVDC converter/HVAC subssatian
receptors to the location ofottehoreHVAC booster station and HWWd@exer//HVAC House on the Hill. Main Rd
substation areas (as shown in volume 1, chapter 3: Projiect) fescations 4, 8 and 9, see 4 Swardeston. Norwich NR14 gp 08 March 117 MarcB017 | Closest noise sensitive receptostwmre
1 Tablel1); and UK ' 2017 11:55 | 10:57 HVDC converter/HVAC substatan
1 Datacollected alernateHVAC booster station and HVDC converter/HVAC substation dreas, 39/40 Pond Hills Rddempstead 08 March | 17 MarcB017 | Providebaselin@oise contefdr onshore
Althougimo longer under consideration and theogftirectlysed in the noise assessment, this Holt, Norfolk, NR25 6TP 2017 14:46 | 13:09 HVAC booster station area
datais considered to provide a usaitéxt for baseline nosewideareaaraind th@nshore Providebaselin@oise contefdronshore
HVAC booster station and HVDC converter//HVAC @ulrsttitioed and &, see 5 a34 Norwich Rd, Melton Const{ 17 March | 22 MarcB017 | HVAC booster station area
1 TableL) NR24 2RR, UK 2017 12:53 | 12:50 Equipment found tampered with on 17/(
e out again until 22/03
1.2.1.3 All survey locations were agreeNavithNorfolk District Council and South Norfolk District Council. ; Crabapple Cottage, Court Greq 08 March | 17 MarcB017 | Providebaselin@oise contefdronshore
Hempstead, Holt NR25 6JZ, U} 2017 15:09 | 13:26 HVAC booster statmeaa
1.2.1.4 Nineunattendedoisemonitors wenestalledn 8 March 20&¥the agreed locations (see ) o
Closest noise sensitive recepimr aashore
. . . . v HVAC booster station area
1.2.1.5 Tablel1). The monitors collected baseline noise data until they weoa tEfndaech 20DJue 8 Unnamed Road, Melton Constg 17 March | 22 Mar@017 _ _
_ _ o ) ) NR24 2AT, UK 2017 12:07 | 13:12 Equipment failure found on 17/03. Mete
to equipmerissuesat two monitoring locat{ses sectioh 5, two monitors were replasetidata replaced andn until 22/03
was collected from 17 to 22 Marcig@l@cations at which the monitors were located and the duration Fuel Farm. Barmingham Road
for which they ran are presented in 9 Edgefield ,Melton gonstable l\]l 08 March 17 MarcB017 | Closest noise sensitive recefftar dashore
AW UK, 2017 13:45 | 12:23 HVAC booster station area
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Location
Reference

Address

Start

End

Notes

addresses.

a Addresslenoteshe nearest residential dwelling to the survey itosatioted thétie monitors were not set up at thesq

1311 So

und | evel

measur ement s -52weuncelevel meters inuascoradagce a

15.1.2

1513

withBritish Standa8l§ 74452:1991. The monitors were programmed to measure various parameters
including thendg 7 Larmax@nd koo Tvalues, logging at contiguous 15 minute intervals throughout the

monitoring period.

1.3.1.2 The equipment calibration levalheaked prior to and after the monitoring periods and no significant

changes were noted.

1.3.1.3 The measurements conformed to the requirements of BS 7445:2003.

1.4.1.1 Meteorological conditions were monitored and logged atdndafimonise duration of the surveys.
These locations are considered representagitemaflogical conditiotisarsurrounding area.

1.4.1.2 Wind and radata are presented on eachirlifie itne history chartppendix,Blong with wind
rose for each meteorological location. Meteorologice¢nessdtsssed alongside theasured

sound level and it was considered that soundrdatiadeadaffected by weather conditions. Therefore

no datavasexcluded from the datasetaugeteorological conditions.

1.5.1.1 As noted iparagraph.2.1.4during the course of theeguitwo equipment issues aldsse can
be summarised as follows:

)l

The monitor at locatiowas initially fixed to the boundary feac®mdenting landowner.

Between Blarch 2017 addMarch 201#e microphohadbeerremoved from the fence and
placed on the ground, making any data recorded unusabiéoriuas replaced in a location
immediately adjacent to the original lacdtoliected data froetween 17 and 22 March;2017

and

The monitor at locaomas found on 17 March 2017 todctvacal isswnd datavas not
recorded. T monitor was replaced and collectedtiatarbl7 and 22 March 2017.

Annex 8.1 Baseline Noise Survey
Environmental Statement
May 2018

As data collection was possible at both monitoring locations, equipment issues digy not result in
limitations to the characterisation of the noise baseline.

In addition to tineonitoring locations refereimc€dblel.l, two additional locations were originally
identifiedor unattended noise monitdyirttand access could not be arranged at a suitable location
and therefore no monitoring was undetteiteerdocatiodne of these monitoring locations did not
represent the closest residential receptors to the HVAC booster and las pumhidimpglditional

context only. The other locatiose tthe onshore HVDC conwéftéAC substatiasiocated at a

similar distance from the A47 as survey location 4, and therefore it is coosddevelthatere

6 Cadegsately gaptutkibiotben suriely locatamther surveys were constrained by access arrangement

limitationd hereforat is comidered that the data collected is sufficient to allow a robust determination
of the prevailing noise environment around the assessment areas.
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2.1.1.1 Table21l andTable2.2 provides a summary of the measured baseline sodortHewgshore
HVDC converter/HVAC substatior{sargay location @)donshore HVAC booster statiea
(survey locations 8 &ntbr the daytime period, 07 28.00 hrs, and the ntghe period, 23.00
07.00 hreespectivelas defined by British Standards Ins@@didhn (

2.1.1.2 Measured baseline sound leveth have not directly infotineegissessmemriesented in voleirh,

chapter 3: Noise and Vibrdtigare considered relevapréwide the context for the baseline levels

(see section 1,2ye reported in Appendix A.

Annex 8.1 Baseline Noise Survey
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2.1.1.3 The time history plots famattendedoisemonitoring locations are providggpendix.B

Table2.3: Measuredbaseline8-hour and 1#oursoundlevels athe onshorddVAC booster station and onshore HVDC
converter/HVAC substation
Measured Sound LevédiB)
Period
LaeqT Lo LAeg15min Lago,T Lo 1A90,15min
Onshore HVDC converter/HVAC substatess location 4
> Daytime, T=16hr 55 52 44 45
Nightime, T=8hr 49 40 29 30
Onshore HVAC booster statarai location 8
Daytime, T=16hr 54 45 33 39
Nightime, T=8hr 43 38 33 33
Onshore HVAC booster stat@yra- location 9
Daytime, T=16hr 52 41 28 31
Nightime, T=8hr 48 26 18 19

Table21l: Measuredbaselinesoundlevels,daytime 07:0823:00 hrs
Relevant element of Hornse Monitoring e
Three Lt LAeq, 15min LAFmax LAlO, 15min LA50, 15min LA90, 15min
Onshor_e HVDC converter/H\ 4 55 94 55 50 44
substatioarea
Onshore HVAC booster stati( 8 54 91 55 45 33
area 9 52 89 49 39 28
Table22: Measuredbaselinesoundlevels,night time 23:0007:00 hrs
Relevant element of Hornse Monitoring Measured Sound Levets)
Three el Laeq, 15min LaFmax La10, 15min Laso, 15min Lago, 15min
Onshor_e HVDC converter/H\ 4 49 87 50 37 29
substatioarea
Onshore HVAC booster statiq 8 43 83 45 40 33
area 9 48 88 42 22 18

2.1.1.4 Table2.3below provides the measured 8 hour and 16 hatldeatts 4, 8 and 9 atahshore
HVAC booster station and onshore HVDC converseth$iatA@ he 25th percentile level, erlow

2115

2.1.1.6

2.1.1.7

quartile (LQ), has also been calculated from the 15 miiiserefieats the typical noise level during

quieter periods.

In order tanform the impact assessment in volume 3, chapter 8: Noise and Vibration, a singl
representative baseline sound level areadbr daytime and rtigfme, was defined based on the

results of treurvey datdonitoring locatidisclose to thenshore HVDC converter/HVAC substation

area, the results at this location were considered representative for dayttimee &risl magad that

all receptors in this area are located within a similar distance to the A47, which was observed to b
main source of noise during the site visits.

Atlocations 8nd9, daytime measursnlindevels were generally sialilaough consistently slightly
lower at location 9. On this basidpiver of the tlawationglocation 9)asconsidered to be
repesentativéor receptors in the local area. During thenmgtitere was a significant difference
between levels measuré&hatd, withlevels a@extremely loflvelow the level where BS 4142 would
historically have been approprideeforeit wasconsidered that the arithmetic average of levels
measured at the two locationsapessentative of receptors in the local area.

If the baseline sound surveys were repeated, it is possible that the measured sound levels woul
slightly different dweseasonal variations and variations in repeatability/reproducibility. However, thi
l i mitation has been managed hoysouaddlev@,tusimgg a
professional judgement. This is a standard approach and is considexeckfidide and robust

method iaccordance with BS 724991BS 7445:20@3d BS 4142:2014
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2.1.1.8 A summary of the representativeitepedsented Trable2.4. The 25th percentll€)(values have
been used in the assessment as these levels are representative of the lower range of sound levels which
are likely to be experienced at the noise sensitive recepteveldiage beensed in throise

assessmeas reported wolume Fhapter 8: Noise and Vibration.

Table24: Representative sounevels
Representative Sound Levels, dB
Period
LaeqT LQ Laeg, 15min Lago,T LQ Lago,15min

OnshoreHVDGQonverter/HVAGubstation

Daytime, T=16hr 55 52 44 45
Nightime, T=8hr 49 40 29 30
OnshoreHVAoosterstation

Daytime, T=16hr 52 41 28 31
Nightime, T=8hr 46 32 26 26

Orsted
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2.2 References

British Standards Institti®8) British Standard 74485991 Description and measurement of environmental
noise Part 2: Guide to the acquisition of data pertinent to land use. 1991.

British Standards Instit #0683 British Standard 7448003. Description and measurementooineenial
noise Part 1: Gde to environmeraantities and procedures.

British Standards InstituB0f4 British Standa¢d42:2014Methods for rating and assessing industrial and
commercial sound

, Orsted



~< Annex 8.1 Baseline Noise Survey
Hornsea 3 Environmental Statement
Offshore Wind Farm May 2018

Appendix A Baseline Noise Context

. Orsted



Annex 8.1 Baseline Noise Survey

Hornsea 3 Environmental Statement
Offshore Wind Farm May 2018
Monitoring Measured Sound Levels, dB
Relevant element of Hornsea Th .
. . . . . . . . Lot Laeg, 15min LaFmax La10, 15min Las0, 15min Lago, 15min
A.1.1.1 As noted in section 1.2 of the main annex, at the timeasfdsaopiegakitite baseline noise ’ ' ' '

survey, multiple locations forotisbore HVAC booster station and HVDC converter/HYAC 3 55 91 59 42 29

substation were being considgltadugh, through design refinement, these locations have [now 5 43 82 45 23 21

been disregarded and will not be taken forwddeveltmment Consent Cagplication, the Onshore HVAC booster station

. . . . : 6 43 82 46 33 27
results ahese locations are considered to provide a useful context for baseline noise at the onshore
HVAC booster station and HVDC converter/HVAC substation areas. 7 44 82 40 24 20

A.1.1.2 A summary of the measured baseline sound teesslternativetationgrepresentation by
location-B and &) are provided irableAl for the daytime period, O7.28.00 hrs, and in
TableA2 for the nighime period, 23.0@7.00 hrs (as defined by B8tshdards Institution
(2014))

A.1.1.3 As stated in paragraphl.4this data has not diranftyrmethe noise assessment (as reported
in volume 3, chapter 8: Noise and Vibration) but has been included to prbteencistext
environment in the surrounding area

TableA.l: Measuredbaselinesoundlevels,daytime 07:0623:00 hrs

Monitoring Measured Sound Levels, dB
Relevant element of Hornsea Th .
Locatlon LAeq, 15min LAFmax LAlO, 15min LA50, 15min LA90, 15min

1 43 84 46 39 33
Onshor_e HVDC converter/HVAGC > 53 87 47 a1 36
substatioarea

3 61 90 63 59 50

5 50 93 54 46 33
Onshore HVAC booster station &

6 50 93 54 46 33

7 55 91 53 40 26

TableA2. Measuredbaselinesoundlevels night time 23:0007:00 hrs

Monitoring Measured Sound Levels, dB
Relevant element of Hornsea Th 1 :
ocation Laeq, 15min Larmax La10, 15min LAs0, 15min Lago, 15min
Onshore HVDC converter/HVAC 1 40 85 43 32 28
substatioarea 2 48 99 44 35 29

9 ‘ rSteC
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Figure A2: Baseline Survelyocation 3
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~< Annex 8.1 Baseline Noise Survey
Hornsea 3 Environmental Statement
Offshore Wind Farm May 2018

Figure A3: Baseline Survey Locations 5 and 6
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