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Glossary 

Terms Definition 

A-weighting/  

A-weighted 

Weighting of the audible frequencies designed to reflect the response of the human ear to sound. The 
ear is more sensitive to sound at frequencies in the middle of the audible range than it is to either very 
high or very low frequencies. Sound measurements are often A-weighted (using a dedicated filter) to 
compensate for the sensitivity of the ear. 

Ambient sound level BS 4142 (British Standards Institution (BSI), 2014a) defines the ambient sound level as the: ñtotally 
encompassing sound in a given situation at a given time, usually from many sources near and farò. It 
is sometimes used to mean an environmental noise level defined specifically in terms of the LAeq 
index. The terms óambientô and óbackgroundô may be colloquially synonymous when describing 
environmental noise levels. 

Background sound level BS 4142 (BSI, 2014a) defines the background sound level LA90,T as the: ñA-weighted sound pressure 
level that is exceeded by the residual sound at the assessment location for 90% of a given time 
interval, T, measured using time weighting F and quoted to the nearest whole number of decibelòô (i.e. 
a sound level defined specifically in terms of the LA90 index). The ambient sound level is a measure of 
the residual sound and the specific sound when present. 

The terms óambientô and óbackgroundô may be colloquially synonymous when describing 
environmental noise levels. 

Horizontal Guidance H3 Part 2 Noise Assessment and Control (Environment Agency, 2002) describes 
the LA90 background noise level as: ñWhilst it is not the absolute lowest level measured in any of the 
short samples, it gives a clear indication of the underlying noise level, or the level that is almost always 
there in between intermittent noisy eventsò. 

Baseline sound 
levels/Baseline sound 
environment 

The existing sound levels before construction or operation of a development commences. The 
baseline sound level is characterised by the standard noise metrics: LAeq, LA90 etc. 

Decibel  Units of sound measurement and noise exposure measurement. 

Environmental Noise Directive  Environmental Noise Directive (Directive 2002/49/EC of the European Parliament and of the Council 
of 25 June 2002 relating to the assessment and management of environmental noise). 

The aim of the Directive is to ñdefine a common approach intended to avoid, prevent or reduce on a 
prioritised basis the harmful effects, including annoyance, due to the exposure to environmental 
noiseò. 

Environmental Noise 
Regulations  

Environmental Noise (England) Regulations 2006 (as amended). 

The Regulations came into force on 01 October 2006 in ñrelation to measures relating to the 
assessment, management and control of environmental noiseôô.  

Equivalent continuous sound 
pressure level (LAeq,T) 

Defined in BS 7445 (BSI, 2003) as the ñvalue of the A-weighted sound pressure level of a continuous, 
steady sound that, within a specified time interval, T, has the same mean square sound pressure as a 
sound under consideration whose level varies with timeò (i.e. it is a measure of the noise dose or 
exposure over a period). It is a unit commonly used to describe construction noise and noise from 
industrial premises and is the most suitable unit for the description of other forms of environmental 
noise. It is also the unit best suited to assessing community response. 

Terms Definition 

Façade/Freefield This applies to the positions for either measurement or prediction. A façade position is one that 
effectively represents sound levels at a building but is conventionally taken at a position 1 m from the 
building; this includes reflections from the building. A freefield position is one that is at least 3.5 m from 
a building where reflection effects are not significant. The difference between a sound level measured 
at a façade position and a freefield position, assuming that there is a specific sound source that 
causes reflections, is that levels are around 3 dB higher at the façade, due to the reflection effects. 

Frequency  The pitch of the sound, measured in Hz. The tonal quality of a sound is described and measured in 
terms of the frequency content and is commonly expressed as octave or third octave bands, the latter 
being the division of the octave bands into three for finer analysis, across the frequency spectrum. The 
smaller the octave band or third octave band centre frequency number defined in terms of Hz, the 
lower the sound. For example, 63 Hz is lower than 500 Hz and is perceived as a deeper sound. The 
attenuation due to air absorption and natural barriers increases with frequency (i.e. low frequencies 
are always the most difficult to control/mitigate). Frequency ranges for commonly occurring sounds 
include: 

¶ The low notes on a bass guitar are typically around 40 ï 50 Hz; 

¶ The lowest string on a guitar is typically about 80 Hz; 

¶ óMiddle Cô is about 250 Hz; 

¶ The C above middle C is about 500 Hz; 

¶ Cars in a residential area are generally around 250 and 500 Hz; 

¶ Greenwich Mean-time signal (pips) is around 1 kHz; 

¶ Bird calls are generally around 2 to 5 kHz; and, 

¶ A óShhhô sound made by the mouth is mostly around 4 kHz and above. 

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

Onshore elements of Hornsea 
Three 

Hornsea Three landfall area, onshore cable corridor, the onshore HVAC booster station, the onshore 
HVDC converter/HVAC substation and the interconnection with the Norwich Main National Grid 
substation. 

Immission The act of immitting, or of sending in - the correlative of emission. Emissions are emitted by the sound 
source and immissions are received by the noise sensitive receptor. 

LAeq,T See ñEquivalent continuous sound pressure levelò. 

LAmax  Maximum value of the A-weighted sound pressure level, measured using the fast (F) time weighting 
(in dBA). 

LAT  Average downwind sound pressure level, as defined in ISO 9613-2 

LA90 See ñBackground sound levelò. 

Lden The óDay-evening-night levelô and is defined by: 
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The ENR, which transposes the requirements of the END, selected Lden and Lnight as common 
indicators to assess annoyance and sleep disturbance, respectively. 

Lday The A-weighted long term average sound level as defined in BS 7445-2 (BSI, 1991a; ISO, 1996), 
which is determined over all the day periods (07:00 to 19:00 hours) of a year. 
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Terms Definition 

Levening The A-weighted long term average sound level as defined in BS 7445-2 (BSI, 1991a; ISO, 1996), 
which is determined over all the evening periods (19:00 to 23:00 hours) of a year. 

Lnight The A-weighted long term average sound level as defined in BS 7445-2 (BSI, 1991a; ISO, 1996), 
which is determined over all the night (23:00 to 07:00 hours) periods of a year. 

Local Authorities Local Authorities in the context of this ES refers to the following local planning authorities; North 
Norfolk District Council, Broadlands District Council, and South Norfolk Council 

Loudness/Loud The measure of the subjective impression of the magnitude or strength of a sound. 

Noise and Sound Response to sound can be subjective and is affected by many factors, both acoustic and non-
acoustic. The significance of its impact, for example, can depend on such factors as the margin by 
which a sound exceeds the background sound level, its absolute level, time of day and change in the 
acoustic environment, as well as local attitudes to the source of the sound and the character of the 
neighbourhood. Sound can be measured by a sound level meter or other measuring system. Noise is 
related to a human response and is routinely described as unwanted 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 is equal to twice 
the lower frequency of the next higher band. Octave bands are usually named by their geometric 
centre frequency. For example, the octave band extending between 44.7 Hz and 89.1 Hz is called the 
63 Hz octave band. The octave band extending between 89.1 Hz and 178 Hz is called the 125 Hz 
octave band. The full complement of octave bands in the audible frequency range is as follows: 31.5, 
63, 125, 250, 500, 1,000, 2,000, 4,000, 8,000 and 16,000 Hz. 

Point/Line/Area Source Noise sources can be modelled as point, line or area sources. Noise attenuation due to geometric 
spreading, which is the effect of acoustic energy being spread over an increasing surface with 
increasing distance from the source, can be different for the different types of source. When the 
distance from source to receptor is very much greater than the dimensions of the source, the 
attenuation due to geometric spreading from all source types is the same as for point sources. 

Rating level, LAr,Tr BS 4142 (BSI, 2014a) defines the rating level as ñThe specific noise level plus any adjustment for the 
characteristic features of the noiseò. 

Reflection Sound can be reflected by hard surfaces and reflection effects can affect sound levels. 

Slow/Fast Time Weighting The response speed of the detector in a sound level meter. Slow response time is 1 second; fast 
response time is 1/8 second (0.125 seconds) and will detect changes in sound levels more rapidly 
than measurements made with Slow time-weighting. 

Sound See ñNoise and Soundò 

Sound Power Level (SWL, Lw) A sound power level is a measure of the total power radiated as sound by a source in all directions. It 
is a property of the source and is essentially independent of the measuring environment. The sound 
power level of a source is expressed in decibels (dB) and is equal to 10 times the logarithm to the 
base 10 of the ratio of the sound power of the source to a reference sound power. The reference 
sound power in air is normally taken to be 10-12 watt. 

SoundPLANÑ A computer software package that uses a ray-tracing numerical modelling approach to predict 
acoustic propagation from industrial and/or transport sound sources. The prediction methodologies 
follow national and international standards, such as ISO 9613 part 1. 

Terms Definition 

Sound Pressure Level (SPL) Sound pressure is the dynamic variation of the static pressure of air and is measured in force per unit 
area. Sound pressure is normally represented on a logarithmic amplitude scale, which gives a better 
relationship to the human perception of hearing. The sound pressure level is expressed in decibels 
(dB) and is equal to 20 times the logarithm to the base 10 of the ratio of the sound pressure at the 
measurement location to a reference sound pressure. The reference sound pressure in air is normally 
taken to be 20 µPa, which roughly corresponds to the threshold of human hearing. 

Source term The acoustic properties of a source defined as a sound power level or as a sound pressure level 
under specific measurement conditions. Source terms are sometimes provided as a spectrum. 

Specific sound level, LAeq,Tr BS 4142 (BSI, 2014a) defines the specific sound level as the óequivalent continuous A-weighted sound 
pressure level produced by the specific sound source over a given reference time interval.ô 

Tonal  Sound sources sometimes contain audible or measurable components that can be identified as hums, 
whistles etc. The presence of these tonal components is sometimes considered to add an extra, 
annoying quality to the sound. 

 

Acronyms 

Acronym Description 

BS British Standard 

BSI British Standards Institution 

CEA Cumulative Environmental Affects 

CRTN Calculation of Road Traffic Noise 

CoCP  Code of Construction Practice 

dBA  Decibels A-weighted 

DCLG Department for Communities and Local Government 

DCO Development Consent Order  

DECC Department of Energy and Climate Change 

DMRB Design Manual for Roads and Bridges 

EHO Environmental Health Officer 

HDD Horizontal Directional Drilling (a Trenchless Technology) 

HGV Heavy Goods Vehicle 

HVAC High Voltage Alternating Current 

HVDC High Voltage Direct Current 
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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 

PPG-N National Planning Practice 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 Level Meter 

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 referenced to 20 µPa. 

m Metres (distance) 

m/s Metres per second (speed) 

µPa  Micropascal (pressure) 
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8. Noise and Vibration  

8.1 Introduction 

8.1.1.1 This chapter of the Environmental Statement presents the results of the Environmental Impact 

Assessment (EIA) for the potential noise and vibration impacts of the Hornsea Three offshore wind farm 

(hereafter referred to as óHornsea Threeô). Specifically, this chapter considers the potential impact of 

Hornsea Three landward of Mean High Water Springs, during its construction, operation and 

maintenance, and decommissioning phases.  

8.1.1.2 Those noise and vibration impacts of Hornsea Three on ecology and nature conservation, and land use 

are assessed in chapter 3: Ecology and Nature Conservation and chapter 6: Land Use and Recreation 

respectively. Noise effects resulting from changes in traffic due to Hornsea Three are addressed in this 

chapter, whilst all other impacts relating to traffic are assessed in chapter 7: Traffic and Transport. 

8.1.1.3 This chapter summarises information contained within technical reports, which are included in: 

volume 6, annex 8.1: Baseline Noise Survey; annex 8.2: Construction Noise Model Output; annex 8.3: 

Operational Noise Model Input; and annex 8.4: Operational Noise Model Output.  

8.2 Purpose of this chapter 

8.2.1.1 The primary purpose of the Environmental Statement is to support the Development Consent Order 

(DCO) application for Hornsea Three under the Planning Act 2008 (the 2008 Act) and it accompanies 

the application to the Secretary of State for Development Consent. 

8.2.1.2 It is intended that the Environmental Statement will provide statutory and non-statutory consultees with 

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

agreement on the content of the DCO. 

8.2.1.3 In particular, this Environmental Statement chapter:  

¶ Presents the existing environmental baseline established from desk studies, baseline surveys and 

consultation; 

¶ Presents the potential environmental effects associated with noise and vibration arising from 

Hornsea Three, based on the information gathered and the analysis and assessments undertaken;  

¶ Identifies any assumptions and limitations encountered in compiling the environmental information; 

and 

¶ Highlights any necessary monitoring and/or mitigation measures which could prevent, minimise, 

reduce or offset the possible environmental effects identified in the EIA process. 

8.3 Study area 

8.3.1.1 Noise and vibration associated with the construction, operation and maintenance, and decommissioning 

phases have the potential for adverse effects on nearby people, which can affect the use of their 

residential property, their enjoyment of outdoor recreation areas, or other activities for which noise might 

otherwise disturb. Together, these uses are identified as noise and vibration sensitive receptors (NSRs).  

8.3.1.2 There is no national government guidance or legislation on the extent/size of the study area to adopt for 

the assessment of noise and vibration effects from electrical infrastructure or the construction or 

operation of industrial facilities on NSRs. The Hornsea Three noise and vibration study areas in this 

chapter have therefore been chosen on the basis of guidance contained within Design Manual for 

Roads and Bridges (DMRB) (Highways Agency et al., 2011), professional judgment of the distances 

over which significant noise effects may occur, and consideration of the likely magnitude and duration of 

impact and the sensitivity of receptors. 

8.3.1.3 During the construction and decommissioning phases, the Hornsea Three noise and vibration study 

area considers NSRs and Public 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, the onshore HVDC converter/HVAC substation and the interconnection 

with the Norwich Main National Grid substation) together with storage areas, compounds and accesses 

(see Figure 8.1). 

8.3.1.4 Locations of potentially NSRs have been identified from the Ordnance Survey (OS) Address Base data, 

used across the project. Approximately 5,000 residential properties have been identified within the 

Hornsea Three noise and vibration study area. However, no schools or hospitals, or any other 

particularly noise sensitive class were identified. 

8.3.1.5 A number of PRoWs cross the Hornsea Three noise and vibration study area including two National 

Trails (see chapter 6: Land Use and Recreation). Whilst users might experience elevated noise levels 

for short periods when using PRoWs in the area, this is not considered a mechanism for significant 

effect: from any publicly accessible locations, noise levels would be below the threshold for discomfort or 

auditory damage and most users of the PRoW would experience only transitory exposure to 

construction noise as they pass by.  

8.3.1.6 For the operational assessment, the Hornsea Three noise and vibration study area is 1 km from the 

onshore HVDC converter/HVAC substation and HVAC booster station (see Figure 8.1). 

8.3.1.7 The operation and maintenance phase will not generate significant noise along the Hornsea Three 

onshore cable corridor (due to there being no noise generated by the cable itself and no anticipated 

maintenance which would generate significant noise), therefore, 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 identified slightly beyond the study areas outlined above 

(whereby their curtilage might fall within the study area), these have also been considered in the 

assessment as appropriate. 
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Figure 8.1: Hornsea Project Three noise and vibration study area. 












































































































