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Terns Definition

Facade/Freefield This applies to the positions for either measurement or prediction. A facade position ig
Terns Definition effectively represents soundlatalbuilding but is conventionally taken at a position 1 |
building; this includes reflections from the building. A freefield position is one that is at
Aweighting/ Weighting of the audible frequencies designed to reflect the response of the human e a building where reflection effects are not significant. The diffeeeresdiend level measu
Aweighted ear is more sensitive to sound at frequencies in the middle of the audible range than i at a facade position and a freefield position, assuming that there is a specific sound s
high or very low frequencies. Saaslirmments are oftemeighted (using a dedicated filtel causes reflections, is that levels are around 3 dB higher at the facade, due to the refle

compensate for the sensitivity of the ear. ) : . . .
P il Frequency The pitch ¢iie sound, measured in Hz. The tonal quality of a sound is described and n

Ambient sound level

BS4142 British Standards InstituB&), 2014) defines the ambient sound level ésttby.
encompassing soundgjivan situation at a given time, usoilynany sources near andtfar
is sometimes used to mean an environmental noise level defined specifically dgyterms
index. The terms o6ambientd and d6dbackgr
environmental noise levels.

Background sound level

BS4142 (BSI, 2014a) defines the background sound tevéhéfA-weighted sound pressul
level that mxceeded by the residual sound at the assessment location for 90% of a giv

interval, T, measured using time weighting F and quoteddorthe s t  wh ol & 1 f The low notes on a bass guitar are typically af&idtdz40
a sound level defined specifically in termsgfriieX). The aieht sound level is a measurg 1 '|'hE>|C_JW€St string on a guitar Is typically abtajt 80
the residual sound and the specific sound when present. T 6Middl e CH is about 250
The terms 6ambientd and 6backgroundé m T The C above middle C is abo£00
environmental noise levels. i Carsin aresidential area are generally around 258 znd 500
Horizontal Guidance H3 Part 2 Noise AssessmentaifBEr@monment Agency, 2002) des| % girr?jegg:lllscgr'\élZi?;;%%?ég??éskﬁ;ufﬁf
th back d noise leveiiilst it is not the absolute | t level di ’ ' .
e lsobackground noise levefidiilst it is not the absolute lowest level measured in an f A 6Shhho sound made kdzandébevemouth is r

short samples, it gives a clear indication of the underlying noise level, or the level that
thee in between intermittent noisy @vents

Baseline sound
levels/Baseline sound
environment

The existing sound levels before construction or operation of a developmemheommen
baseline sound level is characterised by the standard noiseqrhet@ts: L

Three :

Decibel Units of sound measurement and noise exposure measurement. substation.

Environmental Noise Direq Environmental Noise Dire®ivedtive 2002/49/EC of the European Parliament and of th¢ Immission The act ofd|r_nm|tyng, or of sendlr_tg L(jnr?)rretlr(]s\tlve .Of emlss.|t<.)n. Emlsst|ons are emitted by
of 25 June 2002 relating to the asseassimheminagement of environmentdl noise Source and Immissions are received by (n€ noise sensitive receptor.
The aim of tefineaddinmoa approachdntended td avoidfiprevent or red LaeqT S e Equifialent continuous sound pressuge. level
prioritised basis the harmful effects, including annoyance, due to the exposure to envi . ) i i
noise . Lamax Maximum value of the@eighted sound pressure level, radagming the fast (F) time weight

(in dBA).
Environmental Noise Environmental Noise (England) Regulations 2006 (as amended). . . .
Regulations . - , Lat Average downwind sound pressure level, as defined i#21SO 9613
g The Regul ations came relaiondo nfeasures eclatmato tBel

assessment, management and control of environméndal noise Lago S e Back@jround sound level

Equivant continuous sounf Def i ned i n BS 7élukbfthe\Beghted soRiral Pr8syuredesel of ehcentil Lden The -eveDingyi ght | evel 6 and is defined by:

pressure levehék,) steady sound that, W|t_h|n a specified time mtet_vaI,_T,_has the same mean square sour & & Laay 5 a Lovering +5,/ .8 & Luigre +10 /. a0
sound uret consideration whose level varies withtime . e. it i s a me i1 é® ( 100, & ( 100, & ( 10 Qi

. . . . . . Lden =10% logi — &d2° 10 otads 10 ota83 10 o
exposure over a period). It is a unit commonly used to describe construction noise ant 724¢ b = 6 o &
industrial premises and is the most suitable unit for the desthigtifiorms of environmentg - =6 =6 gdy
noise. It is also the unit best suited to assessing community response. The ENR, which transptisesequirements of the END, selegteddtignas common
indicators to assess annoyance and sleep disturbance, respectively.
Lday The Aweighted long term average sound level as defined i@ @144 1a; 1SO, 1996),

terms of the frequency content and is commonly expressed as octave or third octave
being the division of the octave bands into three for finacersdytbis frequency spectrum
smaller the octave band or third octave band centre frequency number defined in tern
lower the sound. For example, 63 Hz is lower than 500 Hz and is perceived as a deef
attenuation due to airoapton and natural barriers increases with frequency (i.e. low fre
are always the most difficult to control/mitigate). Frequency ranges for commonly occl
include:

Harmonic

An oscillation (e.g. sound wave) that has a frequency that is an integral multiple of a f
frequency.

Onshore elementdHoinsea

Hornsea Thréendfalfirea, onshore cable corridor, the onshore HVAC booster station, t
HVDC converter/HVAC substation and the interconnection with the Norwich Main Nat

which is determinedraléthe day periods (07:00 to 19:00 hours) of a year.
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Terns Definition Terns Definition
Levening The Aweighted long term average sound level as defined {2 EEST44P1a; |S096), Sound Pressure Level (SP Sound @ssure is the dynamic variation of the static pressure of air and is measured in
which is determined over all the evening periods (19:00 to 23:00 hours) of a year. area. Sound pressure is normally represented on a logarithmic amplitude scale, which
- . . relationship to the human perception of hearing. Thessowedepel is expressed in decibg
Loight The Aveighted long term average sound level as defined 1@ EEST 44 1a; ISK996), (dB) and is equal to 20 times the logarithm to the base 10 of the ratio of the sound pre
which is determined over all the night (23:00 to 07:00 hours) periods of a year. measurement location to a reference sound pressure. The reference sound pressure
Local Authorities Local Authorities in the context of this ES refers to thiéall@ldnging authorities; North taken to be 2(Pp, which roughly corresponds to the threshold of human hearing.
Norfolk District Council, Broadlands District Council, and South Norfolk Council Source term The acoustic properties of a source defined as a sound power level or as a sound pre
Loudness/Loud The measure of the subjective impression of the magnitude or strength of a sound. under specific measurement conditions. Source terms are sometimes pecwdad as a s
Noise and Sound Response to sound canuiigestive and is affected by many factors, both acoustic and n Specific sound levabqk B rS e g’ i 3 f e ( IBSL ’e | 20 rl 3 3 L c Cei 3 f Ib ne f’ h L h gweghge? s;m:jr
acoustic. The significance of its impact, for example, can depend on such factors as tl P P y P
which a sound exceeds the background sound level, its absolute level, time of idathan Tonal Sound sourcesmetimes contain audible or measurable components that can be ident
neighbourhood. Sound can be measured by a sound level meter or other measuring < annoying quality to the sound.
related to a human response and is routindlgdiasarnwanted sound, or sound that is
considered undesirable or disruptive.
Octave The range between two frequencies whose ratio is 2:1.
Octave bands Groups of frequencies defined by standards where the upper frequency of each band
the lower frequency of the next higher band. Octave bands are usually named by their
centre frequency. For example, the octave band extending between 44.7 Hz and 89.1 Acronym Description
63 Hz octave band. The octave band extending between 898 Hz iarahlled the 125 Hz
octave band. The full complement of octave bands in the audible frequency range is & BS BritistStandard
63, 125, 250, 500, 1,000, 2,000, 4,000, 8,000 and 16,000 Hz.
o . L . _ BSI British Standards Institution
Point/Line/Area Source Noise sources can be modelled asip®iot,drea sources. Noise attenuation due to geon
spreading, which is the effect of acoustic energy being spread over an increasing surf CEA Cumulative Environmental Affects
increasing distance from the source, can be different for the different types of source.
distane from source to receptor is very much greater than the dimensions of the sourg CRTN Calculation of Road Traffic Noise
attenuation due to geometric spreading from all source types is the same as for point
. : . o . . CoCP Code of Construction Practice
Rating levelads: BS 4142 (BSI, 2014a) defines the rating fiehespscific noise level plus any adjustment f uett I
characteristic features of thethoise dBA Decibels weighted
Reflection Sound can be reflected by hard surfaces and reflection effects can affect sound levels DCLG Department for Communities and Local Government

Slow/Fast Time Weighting| The response speed of the detecwoundlevel meter. Slow response time is 1 second;
response time is 1/8 second (0.125 seconds) and will detect changes in sound levels DCO Development Consent Order
than measurements made with Slowdighting.

DECC Department of Energy and Climate Change
Sound S e Bloisé and Sound
DMRB Design Manual for Roads and Bridges
Sound Power Level (SM),| A sound power level is a measure of the total power radiated as sound by a source in
is a property of the source and is essentially independent of the measuring environme EHO Environmental Health Officer
power level of a source is expressed in d@Bjbaial is equal to 10 times the logarithm to
base 10 of the ratio of the sound power of the source to a reference sound power. Th¢ HDD Horizontal Directional Drilling (a Trenchless Technology)
sound power in air is normally taken t&att.0
HGV Heavy Goods Vehicle
SoundPLAW A computer software package that tzsesaaing numerical modelling approach to predict
acoustic propagation from industrial and/or transport sound sources. The prediction HVAC High Voltag&lternating Current
follow national and international standards, such as ISO 9613 part 1.
HvVDC High Voltage Direct Current

V
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Acronym Description
Hz Hertz
ISO International Organization for Standardization
LOAEL Lowest Observed Adverse Effect Level
NOEL No Observed Effect Level
NPPF National Planning Policy Framework
PPGN National PlanniRgactice Guidance
NMP Noise Management Plan
NPSE Noise Policy Statement for England
NSIP Nationally Significant Infrastructure Projects
NSR Noise and Vibration Sensitive Receptor
PPV Peak Particle Velocity
PRoW Public Right of Way
SLM Sound Levieter
SOAEL Significant Observed Adverse Effect Level
Units

Unit Description

GW Gigawatt (power)
Hz Hertz (frequency)
kv Kilovolt (electrical potential)
kw Kilowatt (power)
dB Sound pressure level referen@djifea
m Metres (distance)
m/s Metres per second (speed)
uPa Micropascal (pressure)

Vi
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8.1.1.1

8.1.1.2

8.1.1.3

8.21.1

8.2.1.2

8.2.1.3

8.3.1.1

This chapter of tiEnvironmental Statemprdsentsthe results of the Environmental Impact
Assessment (EIA) the potentiabise and vibratiompact®ftheHornsed hreeoffshore wind farm 8.3.1.2
(hereafter referred toddsrnsea Thr@eSpecifically, this chapter considers the potentialf impact
Hansea Three landward of Medah Water Springduring its construction, oparaind
maintenance, and decommissjoinasgs

Thosenoise and vibratiampacts of Hornsea Three on ecology and nature corsehatidruse
areassessed in chapter 3: Ecology and Nature Consercatipteartd Land Use and Recreation
respectely Noise effects resulting themges itrafficdue to Hornsea Thege addressed in this

8.3.1.3
chapterwhilst all othempacts relating to traffic are assessebiar: Traffic and Transport.
This chapter summarises information containetechitical repsgrtwhichare includedin:
volumes, annex8.1: BaselindoiseSurveyannex8.2: Construction Ndedel Outguanne8.3;
Operational Noig®delnputand annex4.0Operational NoMedeDutput.
8.3.14

The primargurpose of the Environmental Statement is to support the Development Consent Order

(DCO) application for Hornsea Three under the Planning Act 2008 (Hred2@@8ohgbaas
the applicationttee Secretary of StaeDevelopment Consent.

It is itended that the Environmental Statement will provide statutstgtatmiynoonsultees with 8.3.1.5

sufficient information to complete the examination of Hornsea Three and will form the basis of

agreement on the content of the DCO.
In particulathisEnvironmental Statenohaipter

1 Presents the existing environmental baseline established from theslelstedsesyesad
consultation;

1 Presents the potential environmental affisatsated withoise andibrationarising from
Hornsea Three sea on the information gathered and the analysis and assessments undegiaker;

8.3.1.6
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Noise and vibration associatethestimstructiQmperatioand maintenanemd decommissioning
phaseshave the potential for adverseteit@nearbypeople whichcan affecthe use of their

residential property, their enjoyment of outdoor recreation areas, or other activities for which noise |
otherwise disturb. Together, these uses are identified as noise and vibratieptSen@iBR rec

There is no national government guidance or legislation on the extent/size of the study area to ado
the assessment of noise and vibration effects from electrical infrastructure or the constructior
operation of industrial facibiieBISRs. The Hornsea Three noise and vibration study areas in this
chapter have therefore been chosen on the basis of guidance contained within Design Manual
Roads and Bridges (DMRB) (Highways étgah@®011), professional judgment of theedistanc

over which significant noise effects mapmdaomsideration of the likely magnitude and duration of
impact and the sensitivity of receptors.

During theonstruction and decommissiphiagg, theHornsea Thraeise and vibratistudy
areaconsider®SR and Public Rights of Way (PRoWs) within apprdxknaiéliheonshore
elementsf Hornsea Thré@amely the Hornsea Thaedfalbrea, th@nshore cable corridor, the
onshore HVAC booster station, the onshore HVDC converter/HdfAensutbe&tanterconnection
with the Norwich Main National Grid suldsigdither wiitorage areaspmpounds and accesses
(seeFigures.1).

Locations of potatly NSRs have been identified from the Ordnan¢® Siuesess Base data,

used across the project. Approximately 5,000 residential properties have been identified within
Hornsea Three noise and vibrstumly area. However, no schools oralspsmit any other
particulariyoise sensitiedass were identified.

A number of PRoWSs cross the Hornsea Three noise and vibration study area including two Nati
Trails (see chapter 6: Land Use and Recreation). Whilst users might experience elevated noise le
for short periods when using PRoWs in the area, tbossdeatd a mechanism for significant
effect: from any publicly accessible locations, noise levels would be below the threshold for discomf
auditory damage and most users of the PRoW would experience only transitory exposure
construction noisethey pass by.

For the operat@ assessment, tHernsea Threwise and vibration study are&mns ftom the
onshor&iVDC converter/HVAC substation and HVAC boogsrestafion.1).

The operation and maintenphese will not generate significant noise along the Hornsea Three

q |dentiésany assumptions and limitations encountered in Compiling the environmental information;onshore cable Corrid:tu-e(tdhere being Nno noise generated by thetssdtiad no anticipated

and
1 Highliglstany necessary monitoring and/or mitigation measures wirieheoguidinimise,
reduce or offset the possible environmental effects identified in the EIA process

maintenancehich would geage significant ngijstherefore, no operational noise and vibration
study area is defined for the Hornsea Three onshore cable corridor.
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8.3.1.8 Where a particularly sensitive NSR has been glighiifyfedeyoride study areas outhirsbove
(whereby their curtilage might fall within the studiieseedjave also been considered in the
assessmems appropriate.
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Figure8.1: Hornsea Project Three noise aittation study area
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