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Glossary

Term

Definition

Baseline sound lel@#seline
sound environment

The existing sound levels before construction or opleeafiathofiseaZelopment
commences.

Decibel

Units of sound measurement and noise exposure measurement.

Equivalent contimssound
pressure level

Defined in BS 7445 (-Beihted sord pr8syuredesel of eh e
continuous, steady sound that, within a specified timg indsrita same mean square s
pressure as a sound under considerati
noise dose or exposure over a period). It is a unit commonly used to describe const
and noise from indukpiemises and is the most suitable unit for the description of oth
environmental noise. It is also the unit best suited to assessing community response

Onshore elements of Hornse
Three

Hornsea Three landfeda onshore cable corridorptishore HVAC booster station, the
onshore HVDC converter/HVAC substation and the interconnection with the Norwic
Grid substation.

Receptor

A component of the natural onmade environment that is affected by an impact, inclug
people.

Sound Pressure Level

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 hyneereption of hearing. The sound pressure level is expre
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 sounts pres
normally taken to be 20 pPa, which roughly corresponds to the threshold of human

May 2018
Acronyms
Acronyms Description
AAWT Annual Average Weekday Traffic
BPM Best Practicable Means
BS British Standard
CoPA Control of Pollution Act
CRTN Calculation of Road Traffic Noise
DMRB Desig Manual for Roads and Bridges
HDD Horizontal Directional Drilling
HDV Heavy Duty Vehicle
HGV Heavy Goods Vehicle
HVAC High Voltage Alternating Current
HVDC High Voltage Direct Current
Laeq,T Seef Equi val ent continuous sound pressure |
Lamax Maximum value of th@elghted sound pressure level, measured using the fast (F) time weighi
SPL Sound pressure level
Units
Unit Description
dB Sound pressure level referencedia20
GW Gigawatt (power)
kVA 1000 vethimpers (apparent power)

Orsted
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1.2.1.2

1.2.1.3

1.2.1.4

1.2.2

This annex presentsabgumptions applied to ancetudts of modelling tioise emissiorsi the 1221

construction of thieshore element$ioinsea Thréiee landfall area, onshore cable coomndbre

HVAC booster station and onshore HVD@ddMAC substatiand thenterconnection with the

Norwich Main National Grid substation) together with compounds, storage areasTaed access
results from the modeiilifgyms the assessment carried out in volume 3, chapter 8: Noise and Vibration.

1.2.2.2

Control of Pollution Act

The key legislative drivardise management in the BEagon 60, Part Il of the Control of Pollution
Act1974CoPA). It provides local planning auttheriéibsity to regulate noise fronruditn sites 1.2.23
to prevent noise disturbance from occurring.

Measures to control noise from construction works include notices issued by the local planning authorit

which stipulate the following: 1.2.2.4

1 specify the plant or machinery which is, or is nsgdp be
1 specify the hours during which the works may be carried out;
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The means to be employed include the design, installation, maintenance and manner and periods o
operation of plant and machinery, and the design, construction and maintenanak of buildings an
acoustic structures.

British Standard 5228
British Standard (BS) 5228 isjaatmvetandard which comprises:

T BS5228: 2009+A1: 2014 6Code of practice for no
stesPart 1: Noised6; and

T BSh228 : 2009+A1: 2014 6Code of practice for no
stesPart 2: Vibrationo.

The Standard provides guidance, information and procedures for the control of noise and vibration
demolition and constructites.sBS52281:2009+A1:2014 and 52382:2009+A1:20gkined

approval for the purpose of giving guidance on appropriate methods for minimising noise from constrt
and open sites under the relevant sections of the Control of Pollution Act 1974.

Theraare no set standards for the definition of the significance of construction noise effects; howevelr
noise example criteria are provided in BISZBP2B-A1:2014 Annex E. For vibration, example criteria

I%rse provided in BS 52Z809+A1:2014 AnBex

BS 5228:2009+A1:2014 provides basic information and recommendations for methods of noise cor
relating to construction and open sites where work activities/operations generate significant noise le
It includes sections on: community relatsenandgiersons on site; neighbourhood nuisance; project

supervision; and control of noise. The annexes include: information on legislative background; n

T specify the level of noise which may be emitted from the premises in question or at any SIC’ec'f":"@ources, remedies and their effectiveness (mitigation options); current and historia sound level da

point on those premises or which may be so emitted during specified hours; and
1 provide fany change of circumstances.

site equipment and site activities; significance of noise effects; calculation procedures estimating s
emissions from sites and sound level monitoring; types of piling; and air overpressure.

Developers should apply for prior consent for work on construction sites setting out the cQRSBUCtiogs 5229:2009+A1:2014 covers basic informatioroameardations for basic methods of vibration
methods and hours of work. The process of applying for prior consent is set out in Section 61, Part Il Qntro| relating to construction and open sites where work activities/operations generate signifi

the CoPAMnsenunder S.61 should be granted if after having considered the apmicaition the L

vibration levels. It includes sections on: community relations; vibration and persons on site; neighbou

Authoritys satisfied that it would not serve a notice under S.60. Further it will be a defence to a noticeyisance: project supervision; control of vibration and measuremer20BS+3d28014 refers to

served under S.60 if consent is granted under S.61.

Section 72Rart 11l of the Col#roduces the concept obih&t practicable means' (BPM), which is
definedhat

An that expression fipracticabl ed0 means
local conditions and circumstances, to thestaieentechnical knowledge and to the financial
implications.

:

reasonably

BS ISO 4866:2010; BS Z88993; BS 6412008, and BS 6472008 for further advice on the
significance of vibration.

practicable having regard among other t
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1.3.3 Baseline noiseVels
1.3.1.1 This section outkrtbe technical methods used to determine thesimmstroteconstruction of ~ 1.3.3.1  The baseline sound levels have been evaluatedtemté@iSR NSR$ave been grouped to the

1.3.1.2

1.3.2
1.3.2.1

1.3.2.2

1.3.23

1.3.2.4

Hornsea Thread the likelpagnitude @hpactsVarious calculation methods have been employed most appropriate monitoring location andracallevel has been applied for the appropriate periods
dependent upon the nature of the works and the most effectivechmide#ing summary of each (e.g. nightme, evening ebgsed on an appraisal oétineeylata aseportethannex 8. Baseline

of the modelling methodologies is provided below, along with a list of where these methodologies haf¢oise Surveyor exampldpr NSRsaround th@nshore HVDC conegHVAC substatioa

been employed. representative daytime ambient level ofxeb 6l lidentified; for treshordHdVAGoostestation

a representative daytime ambient levdBoh&Rshapplies.
The level of noise generated from construction activities is inherently variable, and is influenced by factors

such as the type of plant used, weather conditions, ground conditions and working methods. As3utnbtiokxisting baseline vibration is not a significant factor with regasesmenée otonstruction

regarding these factors are incorporated into the no]ﬁmmsslﬁinptions used in the construction vibrationNo Significaeb(isting/ibration sources nearahshorédVVDC converter/HVAC substation
noise model for Hornsea Tdneset out below have been identifi€derefore, no baseline vibration measurements have been undertaken.
Study area 1.3.3.3 The future baseline traffic data indmtatecre would be a minor increase in baseline noise levels from

_ o _ road traffic due to natural growth. However, the increases doalcetgtimvas less than 0.1 dB
For the assessment of construction noise impacts, the extent of the study area is dependent upon thg, 1 the reported 3.5% increase in flow reportedweitnettishapter 7 Traffind Transpoatd

source of noise or vibration, the duration of works and the times of day at which works are likely to takg. unlikely to have an influence on the assessment. Therefore, these changes have only been acco
place. This is necessary as sorke arerlikely to generate higher levels of noise over distance, and  ¢4r \ithin the road traffic noise assessment as they are unlikely to influence othém #esessments.
the time and duration of work has been taken into account when determining the threshold at which .. ,mstance where corbrutrafficoiseds identified as a potentially significant impact, its cumulative
significant noise effect is likely to occur. effect with other construaisempactsvill be consideriedthe determination of effect

The Hornsea Three noise and vibratipagtadonsidarsise sensitive receptiSH and Public 134 G
Rights of Way (PRoWs) within approximately 1 km of the onshore elements of Hornsea Three (namely
the Hornsea Three landfall area, the onshore cable corridor, the onshore HVAC booster station, thBS 522&:2009+A1:2014 calculatimethod
onshore HVDC converter/HVAC substationrdaactctmnection with the Norwich Main National G_rlld3

. : . . . 3.4.1
substation) together with storage areas, compounds and hrscsgsBsarea aligns thighupper
end oRPSstandard practiseidy ared®r construction projeatsich typically range betweem 300
and 1 km

uidance specific to noise and vibration

Ifworkawverdikely to produpetentially significkviels of vibration, calculationsgd bearried out
based upon the appropriate methodologies in Table E.1-22BE8BZYB20However, no works
likely to produce potentially sagrtifevels of vibration have been identified.

. . ) .. 1.3.4.2 For other works that have potential to generate vibration, effects have been considered qualitativel
Locations of potentibli§fs have been identified from®tdeance SurvAgdres8ase data, used P g g y

across the project. Approxima@@§ Eesidential properties have been identified wilse émel Calculation of Road Traffic Noise

vibratiostudy area. However, no ssiwdospitals, or any other part lasavere identified 1.3.4.3 Road traffic on the public highway has been modelled using noise change procedure based on

A number of PRoWSs cross the Hornsea Three noise and vibration study area including two National Trai§thodology intheCal cul at i on (E€ERTNR(Depattment far Transport, 1988). $heso
(see chapter 6: Land Use and Recreation). Whilst users might experiense keleskstéol short considers the increase in noise from individual loasklth&s, the change in flow, speed and Heavy
periods when using PRoWs in the area, this is not considered a mechanism for $igmificant effect. ~ Goods Vehicle (HGV) compoMidrin the assessment, HGV&emgdutyvehicles (HDVs) are
anypubliclyccessible locations, noise levels would be below the threshold for discomfort or auditory regarded as having comparable noise emissions.

damage andosusers of theRoW would experience only transitory ebgposaséruction noise as

they pass by

5 Orst e 'ﬁfﬁii/f‘
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1.3.4.4 The noise changes identifiedbtel.1 have been used in the assessment of noise impacts associated.7 Tablel.2 summarises the criteria that have beeio usednthe assessment of construction noise
with construction traffic on the local road network and from temporary diversion routes resulting froeffects for residential dwellings and other M&#Rsofandgh sensitivity, based on the gaidian
construction of Hornsea@.hrhese are based on the guidddesigm Manual for Roads and Bridges BS 5228.:2009+A1:20Dketermination of impact also includes consideration of duration, absolute noise
OMRBR Vol ume 11, Section 3, Part 7 ONoi se and [dWeldbancamanagemént of thernoide Boarces, alleobwhichf make afdhéERddkiatfthdoena g n i t
impacts in the long term. These DMRB criteria best reflect the tempbdtheyauatstructimise sensitivity, professional judgement hagppéed to determine the overall levpbat
impactsthe shosterm response to a temporary change is found to best matehnthe $pomse
to a permanent change.
Tablel.2: Construction noise levels lower-offtvalues which might result in adverse impact at residential building facades.
Tablel.l: Classification of Magnitude of TemporaigeNionpacts within DMRB Assessment category Impact Magnitudehreshold valug in decibels (dB)
and threbold value
Magnitude of Impact Noise Change akqfLa10,18h period (laed) No/Negligible MinorAdverse Moderateéddverse MajorAdverse
No change 0 Nightime (23.00 to .
— . 07.00 hours) <40 40- 45 45§ 55 >55
Negligible 0129
i N Evenings (19.00 to
Minor 31 4.9 23.00 hours weekday/
R Weekends (13.20 .
Moderate 51 9.9 23.00 hours Saturday <50 50-55 551 65 >65
Major 10+ and 07.00 to 23.00
hours Sundays)
Daytime (07.00 to 19.
Constructiomoise criteridrom BS 5221:2009+A1:2014 hours) weekdays and <60 60- 65 65- 75 >75
Saturdays (07.00 to
1.3.4.5 The magnitude of construction noise ilmmdieen determinadaccordance with Annex E of | 13.00 hours)
BS52281:2009+A1:2014. The criteria for assessing noise impact from construction works haa\éqjg?g&% duration criteria and where ambient noisddewels are
based on Example Method 2 contained within Annex E.3.3102@8®5%22&04hictindicates
that:
. vel dbyvsi o d dtob P i the | 1.3.4.8 The calculation method of BS152089+A1:2014 takes account of the duration of an activity per hour,
A Nse evgsgenbgrate | yglte ac.tlvmes areG| eime t_o e po;gntla ygggn I;ZHB“ the total noise (pre t het ibm@md: and the attenuation of sound due t
COE_S’trUCt'OIn amclgnnt ? us Slﬁ‘e(SgOcIiSI’Be)SeSXZEe z; etrpm;:lon am |enF n0|s|e y : hordmor.e, assessmei based on reasonably expected construction phases, plant itémesabdsed on
su cht to Zwe_rm va u_ezo T v ad 4?““ rom ‘;"te noise ahone, or the laytlme,k ; the information provided within BS 228®+A1:201¢he average percentagdma comes from
evening and nigime periods, r_espectlve y; and a l_Jratlon of one month or more, un esg works o. a estimates of the time that the plant will be operating at full power.
shorter duration are |likely to result in significant effect.o
_ o _ _ ) _ _ ) . 1.3.4.9 Whee predicted construction noise levels are <5 dB below theffloalelesuparagraph3.4.5
1.3.4.6 Whilst these criteria reference tlwermteuction ambient noise, in practice for a relatively quiet area

for the relevant time period, or of short duration (<1 mwagh)iutie of impesctonsiderdd be

such as thHornsea Three noise and vibration studyeale@aer coff values apply. Consequently, 6no changed oasappropnateg| i gi bl e adverse

fixed lower noise limits have been adopted for the construction works, yemdbrdrefiagisting

noise levels. This also aligns with the precautionary approach. 1.3.4.10 For works @dngeduration (>thonth) where predicted noise levels are bet&dehobv and equal
to the lower eoff values paragraph3.4.6this is considered to result in a minoseaiivpact
depending on the context and duration of thé/iver&ghe lower-cfitvalues are exceeded by up
to 10 dB, this is considered to be a moderate advesepemolang on the context and duration of
the worksPredicted noise levels gréfadéer 10 dB above the lowenftwtlues are considered to
result in a major adverse impact depending on the context and duration of the works.
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1.3.4.11 The levels provided ablel.2 apply when the existing ambient noise levels are low; for daytimg.4his6
equates to ambient noise levels & 62kklowAs set out in volume 6, adnkxBaseline Noise
Survey levels of 52 dB and 55 dBdbkyare given as representative obiisbore HVDC
converter/HVAC substadioth onshore HVAC booster station areas. Consexjagngaytime
noise levels result in the criteria set within the-tdfwealoes givenTiablel.2 aboved|i.e.the most
stringent limjts such, the loweralfivalues are used throughout the construction assessment. This
follows a precautionary approach.

1.41.7

1.4.1.1 The acoustics standards and guidance adbfietsta Threee based on the subjective response
of the majority of the population. fasiglely used approaohsidereyRPSto be the best that
can be achieved in a population of gabyjexiive responses, which are dependent upon a wide randge
of factordndividual responses to noise may vary greatly from the effects identified for the popglgcia.l

1.4.1.2 Sound monitoringadtNSRgapproximately) identwtiin the Hornsea Three noisgilradion
study ares notequired qracticable. Ratheronitoring has been carried seieatepresentative
NSRsan close proximity to ehehore HVDC corerdriVAC substatiandonshore HVAboster
statiorareasin order to determiasting noise levadsinfornthe operational noise assessment
Where existing noise levels are relatively low (sut¢heabldorsea Three natady area),
determination of impacts due to construction noise are independent of the eadisting noise lev

5.1.2

1.4.1.3 Uncertainty the baseline data has been reduced significantly by
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International Organization for Stantandiga32 (ISQ 1996)s applicable in practice to a great
variety of noise sources and environmestandhegstimateaccuracy for values of avefghted

sound level dowwuind is stated as3dB for a mean source/receptor height of opated 5
source/propagation separation distance okap Epfa mean source height between Snand 30
the estimated accuracy is givenlafBHor a source/propagation separation distance om0 to 100
and +8dB for a source/propagation separatmealisf >100. This is a standard approach and is
considered to be an acceptable and robust prediction methodology.

For the traffic noise mguletlicted noise levels consider noise only from road links for which traffic data
have been provided. Thalipgtien does not include noise from any other sources, such as
wind/environmental noise, agricultural activity or industry.

Numerousntigation measures have betagrated into Hornsea Three and thereforedmve b
included in the construction noise model.

Works would be undertakeaccordance with tBetline Code of Construction PréCocP)
(document reference A8.5), which gbis autrarching principles of construction, contractor protocols
and palition prevention measures coverimgettielal and onshore environniaet©utlinedCP
(document reference A8l8)sets out the standard working hours. While construction works will
generally be limited to the daytime, works may also ottweiegtarimgy or nigjitie periodBurther

detail will be added to the GhCiRg the detailed design stagenstructiamlated environmental
management measures, the selection of appropriate construction catstnigtiesoise

1 Carrying out monitoring over a period of at least seven days, allowing analysis of how representativrenanagemem meassand monitoring procesEasse construction noise management measures will

the baseline data is gthematurally varying noise level at the rdseptmaex 8.Baseline
Noise Survgy
1 Introduction of modern instrumendaiibn 1.5.1.3

be agreed with the relevant local authorities.

Activities outside of the standard working Holloswtlie processes identified witBiattim&oCP

§ By ensuring that all instrumentation is calibrated before and after each measurement period and i§document referen£8.5) In summary, this requires agreemtanthe relevant local authority

within accepted calibration intervals.

1.4.1.4 Where quantitative assessmentbbenaindertakeéhese are based on likely source levels provided

EnvironmentddealthOffice(EHO)n consultation with relevant stakeholdetsir@grtyasset
owner) as requirddsessment nbise impacts associatedwothksoutside the standard wgrk
hours will be undertaken as appropriate to support any application for agreement with the Local Authc

uncertainty associated with the source inputs in sound propagation models thet.have been us

identifiechtheOutline &CP(document reference A8.5).

1.4.1.5 There are uncertainties in any sound propagation prediction methodology. The methodology in Annex F

of BS 5228:2009+A1:2014 is generally only applicable for distances iof dyetdo3®@ exclusion

of meteorological effects, which has a besaiteg on the propagation of sound as the distance
between the source and receiver is increased. Jthgeneetiod is more likely to result in-an over
estimate than an underestimate of effects at receptors.

,
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1514

16.1.1

1.6.1.2

1.6.1.3

1.6.1.4

1.6.1.5

1.6.1.6

1.6.1.7

May 2018

Two plant itemnequired for the intertidal cable installdtiornzioytal Directional Dr{HPwere
identifieds warranting additional mitig#terime Drilling PD250/90 Drilling Rig and Rgadsoll

250kVA Generator paragraph6.1.118ased otthe source levatslicated by the manufactdver 6.1.8 Cable installed by HDD will involve potentially more noisy works than for most of tie cable layin

main drilling rig will bg attenuat&@ bf3 to a n0|s§ level of apprOX|m.ater 89dB at 10 m dlstgnce; the required, HDD compowmaisid be located within the Hornsea Three onshore cable corridor.
250kVA generator will be attenuaté&diByto a noise level of approximately 83 dB at 10 m distance.

It is considered that this mitigation can be readily achieved by apmelaitierfaekample,a 1.6.1.9 The HDD crsisig installations would primarily comprise the directional drill with generator, supportil

silenced version of the plant,i@misform part of reasonably practicable msaspa@sgraph equipment, plus excavator and HGV movementasBesshient, averaged over a working day, all
1.1.1) plant has been assumed to be operatngedrmaximum capigy for 100% of the assessment
period

The impacts of the onshore construction of Hornsea Three have been assessed with regards to noise and

vibratioriThe full assessment, alongheitmaximum design scenario against which each construatign.. 10 Landfall may be either HDD or op&oustruction by open cut would be sithdafdothenshore
phase impact has been asseaseg@rovided volume 3, chapter 8: Noise and Vibration cable corridaalbeit of greater duration. Howeweiintertidal and undersea ésibitalled by HDD

. . : from the landfall workshteswill involve potentiallysieand longexorks than for most of the cable
For the purposes @ Emvironmental Statemeaonstruction effects are typically temporary or short . : . :
Iaeylng or oth&lDD siteés a worstase assessment, construction by HDD is assessed.

term. This would include effects resulting from construction of the onshore elements of Hornsea Thre
incluling compounds, storage areas and acseshess noise and vibration from construction plant.1.11 An example set of constructioriptauttined belpwhich reflects the potential noisiness of the HDD
and machinery. plant While this refers to partiboéardsand models of equipmenty aihglar plant would result in

A set of construction plant source data, including sound power levels, level source, heights, number(s:f)mloarable noise levels off site. The plant identified comprises:

percentage operattirges areprovidedchiAppendix Af this anneX he keyorkingcenarioare 9 Prime Drilling PD250/90 Drilling Rig;
described below.

1 Ingersoll Rand 250KVA Generator;
The onshore elements of Hornsea Three (together with the compeaneas stotsaccesses) and Il Wc.eatherf.o.rd Mud Pump T270A;
the associated construction actaigiedescribeid volume 1, chap8rProjecDescriptioThe T Prime D””'r_‘g PU”_‘p_ House;
maximum design scerfarithe assessment of noise during construction, operation and maintenance, 1  Clear Solutions Mixing Systeth; a
and decommissioning isgortes! in volume 3, chapter 8: Noise and Vibration - WB 2000 Reycling System
Construction vibration is considered qualitatively, given the unlikelihood of significant cdr@thiEBoi addition, this is likely to be suppyptiant including: ercavator; HGV; dump truck and mobile
vibration propagating beyond the immediate areas of works. tracked crane.

Construction effects associated with the trenched cable route works would be temporary at6ahyldnéhe installation of construction asass haul roads allegwehicular access will require earth

receptor, occurring for only a fraction of the overall constdc@nseilar projects, the onshore moving plant, such agasators, rollers and HGVs. Temporary access will be removed upon
cable was installed at a rate of approxskatety3 months reinstatement. Details of construction are provided within volumePrp@wides8ription.

The open cut cable installation would primarily comprise excaDétoncaetnéehtsor this 1.6.1.14 Construction effects associated with the constructionesfackkesasea Three omshcable
assessment, averaged over a working day, one éxcEd@¥roperatiamd one HGMr 50% corridor would occur for only a fraction of the overall construction period, and are considered tempo

operatiohave been assumed to be operating at or near maximum capacity of the assessment period.
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1.6.1.15 The construction of the cable route constructies\aooésgrimarily comprise generator, excavator,
roller and HGV movements. Foastessment, averaged over a working day, all plant has been
assumed to be operatingrategmaximum capacities as shoippendix.A

The temporary impacts of onshore HVDC converter/HVAC substation and HVAC booster station
construction may affect receptors sensitive to noise or vibration.

1.6.1.16 Construction of the onshore HVDC converter/HVAC substation and HVAC booster station will involve
pdentially more noisy works than for most of the cable laying. Work will occur over the permanent site
and thgéemporary construction aesseciated with the onshore HVAC booster station and HVDC
converter/HVAC substation.

1.6.1.17 During construction, noiseb&ijenerated from small scale plant operations sucimasiegrth
activity and general construction activity associated with tHy D@sboneerter/H\VGBstation
andHVAOooster station.

1.6.1.18 Assessment has besmlertaken fopnstructioactivitiesThese give an indication of typical noise
levels that would be expected during the constructostairthelVDC converter/HVAC substation
and HVAC booster stafldre scale of the respective sites is most likely to affect the duration for which
constuction works occur, rather than the emitted noise levels.

1.6.1.19 Theactivitiesonsidered are:

1  Strippingf topsoil and installation of stone gapping
1 Piling;

1 Installation efjuipmenand

1 Concretpouring

1.6.1.20 The plant and operating regime assumed datiggchshown iAppendix.A

1.6.1.21 From calculation of the overall sound emission faotivisgittat associated with concrete pouring
has resulted in the higheserievels. Within thg, Bnly activity with this noise emissstieen
consideredithin thassessment

The temporary impact of increased vehicles on the existing road network associated with all
construction works may affect receptors sensitive to noise or vibration.

1.6.1.22 The construction works will result in additional vehicle movements on the éxistingA\rbaghne
proportion of these additional vehicles will be HGVs.

1.6.1.23 Traffic flows have been provided thgrnt@ortation consultant and are discussedim 3, chapter
7: Traffic and Trandpbloise change calculations follow the protocol withDateRktions allow
for changes in flolB\Hcomposition and speed, between without and with the construction traffic for the
year 2022The traffic data modelled is providedblel.3 (see volume 3, chapter 7: Traffic and
Transport for construction vehicle generation assumptions)

. Orsted



Annex 8.2 Construction Noise Model Output

Hornsea 3 Environmental Statement

Offshore Wind Farm

May 2018
Tablel.3:  ConstructiorTrafficNoiseData- 18hr AAWT Foreca®22
18hr AAWT 2022 withéidrnsea Three 18hr AAWT 2022 with constructbihlornsea Three
Link Name
Total vehicles HDV %HDV Speed (kph) Total vehicles HDV %HDV Speed (kph)
(1) A148, west of Bieeet and east of Green Lane 13860 1607 12 97 14225 1833 13 97
(2) A148 west of Holt and east of Letheringsett 11499 1306 11 97 11865 1532 13 97
(3) A148, east of the B1149 roundabout and west of Station Road 12536 1345 11 64 12798 1523 12 64
(4) B135Between the Swanton Road junction and B1110 junctions 4150 580 14 97 4150 580 14 97
(5) B1354 east of Melton Constable and west of Briston 5928 801 14 48 5928 801 14 48
(6) B1149 at Edgefield, north of the village hall and south of Hempstead Road 4709 415 9 64 5070 639 13 64
(7) A148 at High Kelling, south of Kelling Hospital 14214 1370 10 64 14476 1548 11 64
(8) A148, east of Bodham and west of the Woodlands Leisure centre 13458 1336 10 97 13909 1543 11 97
(9) A148, west of the B1436 junctienaasdt of t he Li onds Mouj 14592 1423 10 80 15132 1641 11 80
(10) B1436, east of Felbrigg 9806 944 10 48 10346 1162 11 48
(11) A140, south of Roughton and north of the Topshill Road junction 11723 1067 9 64 12263 1285 10 64
(12) A149 westweybourne and east of The Pheasant Hotel 3451 260 8 48 3451 260 8 48
(13) A149 east of Weybourne, west of the North Norfolk Railway Line 4651 299 6 97 4895 410 8 97
(14) A1067, north of Bridge Road and east of Little Ryburgh 9789 1304 13 97 9988 1432 14 97
(15) B1145 at Bawdeswell, between The Street junction and Hall Road junction 3522 393 11 48 3522 393 11 48
(16) B1145, west of Reepham and east of the Old Lane junction 3195 414 13 97 3195 414 13 97
(17) B1145 east of Cawston, west of the®$sdeads 4357 413 9 97 4790 602 13 97
(18) B1145 east of the B1149 crossroads junction, west of Cawston Park Hospital 5099 460 9 97 5180 460 9 97
(19) A140, south of Ayl shamdés B1145 / 15844 1636 10 97 16344 1854 11 97
(20) A1067, between Attlebridge and the Fir Covert Road junction 11036 1416 13 97 11468 1573 14 97
(21) A140 between the A47 and B1113 junctions 25714 2669 10 97 26296 2933 11 97
(22) B1113, south of the A47 near Norwich Sports ground 9296 725 8 97 9878 989 10 97
(23) A47 at Honingham (Highways England) 31067 3350 11 97 31475 3597 11 97
(24) A47 at Bawburgh (Highways England) 50926 4020 8 113 51349 4268 8 113
(25) A47 at Intwood (Highways England) 60291 5131 9 113 60982 5405 9 113
(26) A1l Methersett (Highways England) 54115 5136 9 113 54441 5334 10 113
(27) A47, between A140 and A146 junctions 57262 4873 9 113 57903 5103 9 113
(28) A1065, North of Swaffham 8307 963 12 97 8580 1142 13 97
:
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18hr AAWT 2022 withéigrnsea Three 18hr AAWT 2022 with constructibirlornsea Three
Link Name
Total vehicles HDV %HDV Speed (kph) Total vehicles HDV %HDV Speed (kph)

(29) A1065, east of Weasenham 5560 645 12 80 5833 824 14 80

(30) A1082, South of Sheringham 8915 140 2 48 9159 251 3 48

(31) A1270 Northern Distributor Road between A1067 and B1149 junction 22314 1553 7 113 22686 1710 8 113

(32) B1149 between A1270 Northern Distributor Road and Buxton Road junctions 11833 616 5 97 12496 863 7 97

(33) A1270 Northern Distributor Road between B1149 and A140 junctions 25986 1809 7 113 26945 2161 8 113

(34) A1270 Northern Distributor Road between A140 and A47 junctions 23838 1659 7 113 24579 1936 8 113

(35) Al4between A1270 and B1145 15557 550 4 97 16058 767 5 97

(36) A1270 between A140 and A47 (Near junction with A47) 36762 2559 7 113 37503 2835 8 113

(37) A47 East of A1270 junction 47018 3272 7 113 47472 3325 7 113
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1.7.1.5 Where clusters of properties are affected by a single works activity, suclc@sstroictibidbyise
control measures may be required. The OutlifdoCo@Pnt reference ASet out the general

construction principles, working hours and a commitment to apply the best practicable means to man

1.7.1  Construction activity noise noise. Construction noise corgesures for specific activities (e.g. HDD) will be identified and agreed
1.7.1.1 For each activity, the asswosstructigslant and operating characteristics have been adsessed. with the relevant local authorities prior to construction. These measures will be documented |
construction plant source data, identifying items, number, noise level and percentage time operating overplemented through the CoCP.
a working day is provided in Appentlithih a spreadsheet model, the transmission of noise from ) ] )
construction works has been calculatedgdahewprocedure within BS-52209A1:2014see Construction traffic noise
section 1.3.4) 1.7.2.1 Noise change calculations h@en undertaken for each of thedh@tylinks where traffic data has
. : : n provi n nstrain h ing distance. Th Iculation nsider | flow rcel
1.7.1.2 To provide a robust assessment, the effects of the construction works whenN&Re&st to any been provided, not constrained by_t e scoping distance. The calculations co gde total flows, perce
. . : : : HGV/HDV and average speed, using the formula frdmeQ#id¢. changesecast ifiablel.5
considered. The distances between the \aorksgeeptoagnd the construction noisesttiold . o . .
o - . : r(apresent the expected noise change at any NSR fortvetfiichnth & already the dominant noise
criteria are calculated for each activity, for day, evening and night works. Although levels are calculate . . . - . .
. . : : - . source. For NSRs where a link ctastioinly a portion towardsdtierall existing noise environment,
for evening and night works, this assessment does not consider the likelihood of any particular work}s1 : : - . . .
. . . . . L . the noise change repoftedhat linforms an upper limit tortbisechange whichNSR might
occurring outside the daytime Hodiscussion of hours of working is prowigeddutline CoCP . . . - .
. . experience due to the increased traffidfl@avesult,here existing flows ar¢i@aarly [o(CRTN
(document reference ABLBh accompanies tegdlopment Consent Cagetication . . . . ; : .
cites <1000 vehicles pdndif) this will also result in an@aleuvlation of any potential noise change
1.7.1.3 Predicted noise levels for each activity, at a range otigisthkoesrom thelevanworksite e at these NSRBhis therefore represents a precautionary approach.
are providedAppendix,Balculated following the procedure within-B2G2281:2014Table B.
also contains calculaafrthe distances from which construction noise will fall into the negligible, minor,
moderate or major categories, foradkiyngsbased on the B3281:2009+A1:2014 criteria set out Tablel5:  ConstructionTrafficNoise ImpadEalculation 18hr AAWT Forecast
inTablel.1.
) ) _ _ _ _ o _ AdditionaFuture
1.7.1.4 Figures |Ilustr.at|ng the dlstapce b.ands for whlch_a ra“nge of cor?structlon actl.wtmmwll resu _ _ Base Flow, 202 Flow, 202%om | dB noise | |mpact
moderate arajor adversaagnitude ohpact are provideéigurel.1toFigurel.6. The figures also Link Identity 18hr AAWT | constructiorof change | Magnitude
identifwhereresidential properties fall withimitiog,oderate amajor bandsA summary of the Hornsea Three
residential NSR&hin each baofminor,moderate amajor impaetre provided Trablel4.
(1) A148, west of The Street and east of &@reen 13860 366 0.3 Negligible
(2) A148 west of Holt and east of Letheringsett 11499 366 0.4 Negligible
Tablel4:  Construction Noise | t Residential P ty Count
able onstruction Noise Impact resiaential Froperty L.oun (3) A148, east of the B1149 roundabout and west o 12536 262 03 .
Road Negligible
Figurel.l: FigureL2: Figurel.3: Figurel..4: FigureLs: Figurel.6: (4) 8;354 between the Swanton Road junction and 150 0 0.0
Impact | Trenched cable Access Substation Landfall HDD junctions No change
Route HDDs ; ; Landfall HDD ; -
route construction construction with mitigation (5) B1354 east of Melton Constable and west of Bri 5928 0 0.0 No change
Major 1 11 8 0 0 0 (6) B1149 at Edgefield, north of the village hall and
Hempstead Road 4709 361 1.0 Negligible
Moderate 12 70 27 0 0 0 - - — —
(7) A148 at High Kelling, south of KeHipigal 14214 262 0.3 Negligible
Minor 1 12 21 0 6 0 (8) A148, east of Bodham and west of the Woodlan 13458 451 0.3
Leisure centre ’ Negligible
(9) A148, west of the B
Mouth junction 14592 540 0.3 Negligible
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AdditionaFuture
: : Base Flow, 202| Flow, 202&om dB noise Impact
Link Identity ; .
18hr AAWT | constructiorof change | magnitude
Hornsea Three
(10) B1436, east of Felbrigg 9806 540 0.6 Negligible
(11) A140, south of Roughton and north of the Topsg 11723 540 0.5 N
junction Negligible
(12) A149 west of Weybourne and east of The Phea
Hotel 3451 0 0.0 No change
(13) A149 east of Weybourne, west of the North No
Railway Line 4651 243 05 | Negligible
(14) A1067, north of Bridge Road and east of Little 9789 199 0.2 Negligible
(15) 81145_ at Bawdeswell, between The Street jung 3522 0 0.0
Hall Road junction No change
_(16) !31145, west of Reephareasidf the Old Lane 3195 0 0.0
junction No change
(17) B1145 east of Cawston, west of the B1149 cro 4357 433 0.9 Negligible
(18) B1145 east of the B1149 crossroads junction, \
Cawston Park Hospital 5099 81 0.0 No change
(19) A140, southdoff | shamdbs B1145
and north of Marsham 15844 500 03 Negligible
_(20) A1067, between Attlebridge and the Fir Covert 11036 432 0.3 N
junction Negligible
(21) A140 between the A47 and B1113 junctions 25714 581 0.2 Negligible
(22)B1113, south of the A47 near Norwich Sports gf 9296 581 0.6 Negligible
(23) A47 at Honingham (Highways England) 31067 408 0.1 Negligible
(24) AAT at Bawburgh (Highways England) 50926 422 0.1 Negligible
(25) A47 at Intwood (Highways England) 60291 692 0.1 Negligible
(26) A1l at Hethersett (Highways England) 54115 326 0.1 Negligible
(27) A47, between A140 and A146 junctions 57262 641 0.1 Negligible
(28) A1065, North of Swaffham 8307 273 0.4 Negligible
(29) A1065, east of Weasenham 5560 273 0.6 Negligible
(30) A1082, South of Sheringham 8915 243 0.5 Negligible
(31) A1270 Northern Distributor Road between A10
B1149 junction 22314 312 02 Negligible
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AdditionaFuture
: : Base Flow, 202| Flow, 202&om dB noise Impact
Link Identity ; i
18hr AAWT | constructiorof change | mMagnitude
Hornsea Three
(32) B1149 bgtwee_n A1270 Northern Distributor Ro 11833 663 05 .
Buxton Road junctions Negligible
(33) A1270 Northern Distributor Road between B11
A140 junctions 25986 959 03 Negligible
(34) A127_0 Northern Distributor Road between Al4 23838 741 03 N
A47 junctions Negligible
(35) A140 between A1270 and B1145 15557 500 0.4 Negligible
(36) A1270 between A140 and A47 (Near junction V 36762 741 0.2 Negligible
(37) A47 East of A1270 junction 47018 454 0.0 No change

1.7.2.2 FromTablel5it can be seen that for the road links identified, any noise increase vdBpefbelow 3
no or negligible impact.

1.7.2.3 Nosignificardonstruction traffic is forecast during the night mmaignificardhange would result
at night.

1.7.2.4 In the circumstance wimarige arising fraonstruction traffic is identified as a potentially significant
impact, its cumulative effect with other constaiséampactswouldbe considered in the
deermination of effeetowevergiven that for all road links, noisectogtruction trafis
demonstrated toegligibler no changeo cumulative effegith other construction noise impacts
would occur.

1.7.3  Construction vibration

1.7.3.1 Construction vibration will be minimised as far as is reasonablyApriscsthlgblasting or

impact piling e®nsidered unlike®s such, construction vibration would be unlikely to be significant
beyond the immediate works boundasiyeisfation from HGVs etc. on haul roads or the public
highway would be negligible impact at all locations assuming the roads are maintained. No signif
vibratiogeneration plant will be used during the trenched cable construction process so vibration
unlikely to be greater than a minor adverse impact.
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Figure 1.1: Construction noise impact magnitude boundérikss/d trenched cable installation
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Figure 1.1: Construction noise impact magnitude boundéritss/d trenched cablmstallation
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