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Glossary 
Term  Definition 

Lp - Sound Pressure Level  

 

The basic unit of sound measurement is the sound pressure level, which is measured on a 

logarithmic scale and expressed in decibels (dB). The logarithmic scale makes it easier to 

manage the large range of audible sound pressures, and also more closely represents the way 

the human ear responds to differences in sound pressure: 

Lp = 20 log10 (p/p0)  

where p = RMS (root mean square) sound pressure; and 

p0 = reference sound pressure 2 x 10-5 Pa. 

Free field 
Free field measurements are those which contain only direct sound propagation with no 

contributions from reflections. 

Frequency Weighting 

Networks 

 

Frequency weighting networks, which are generally built into sound level meters, attenuate the 

signal at some frequencies and amplify it at others. The A-weighting network approximately 

corresponds to human frequency response to sound. Sound levels measured with the A-

weighting network are expressed in dBA. Other weighting networks also exist, such as C-

weighting which is nearly linear (i.e. un-weighted) and other more specialised weighting 

networks. Variables such as Lp and Leq that can be measured using such weightings are 

expressed as LpA / LpC, LAeq / LCeq etc. 

Time Weighting 

 

Sound level meters use various averaging times for the measurement of RMS sound pressure 

level. The most commonly used are fast (0.125 s averaging time), slow (1 s averaging time) and 

impulse (0.035 s averaging time). Variables that are measures with time weightings are 

expressed as LAFmax etc. 

LAeq – Equivalent 

Continuous Sound Pressure 

Level 

 

 

Sound levels tend to fluctuate, and as such an ‘instantaneous’ measurement like sound pressure 

level cannot fully describe many real-world situations. A summation can be made of the 

measured sound energy over a certain period, and a notional steady level can be calculated 

which would contain the same total energy as the fluctuating sound. This notional level is 

termed the equivalent continuous sound level Leq. Leq can be determined over any time period, 

which is indicated as Leq,T where T is the time period (e.g. Leq,24h). 

In mathematical terms, for n discrete sound level measurements, Leq is given by: 

 

Leq,T = 10 log10 (t1 x 10L1/10 + t2 x 10L2/10 +… tn x 10Ln/10)/T 

where t1 = time at level L1 dB; 

t2 = time at level L2 dB etc. 

and T = total time 

La - Ambient Sound Level 

 

Ambient sound level as defined in Section 3 of BS4142:2014+A1:2019 is the equivalent 

continuous A-weighted sound pressure level of the totally encompassing sound in a given 

situation at a given time. The ambient sound level comprises the residual sound level and the 

specific sound. 

LAr,Tr – Rating Level 

 
Specific sound level plus any adjustment for the characteristic features of the sound (impulsivity, 

tonality, intermittency). 

 

Acronyms 
 

Acronym Definition 

BS British Standard 

dB Decibel 

DCO Development Consent Order 

EBI Energy Balancing Infrastructure 

ES Environmental Statement 

ONCS Onshore Converter Station  

NGR National Grid Reference 

SNDC South Norfolk District Council 
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1 Introduction 

1.1 Background 

1.1.1.1 Orsted Iceni ESS (UK) Limited (hereafter ‘the Applicant’) is proposing to develop Energy Balancing 

Infrastructure (EBI). The EBI will be located on land to the east of Main Road (B1113) and south of the A47, 

Swardeston, Norfolk and will comprise energy storage technology. 

1.1.1.2 This document comprises the noise limit assessment for the proposed development. 

1.2 Purpose of this report 

1.2.1.1 This report details the baseline conditions at the nearest noise sensitive receptors and sets noise limits for 

the construction and operational phases of the development. 

1.2.1.2 The noise assessment aims to: 

• Quantify and report the prevailing noise climate at nearest receptors to the development; and

• Present construction and operational thresholds for the measurement and assessment of noise, in

accordance with British Standards (BS) and guidance.

2 Site and development description 

2.1 Location 

2.1.1.1 The site is located on land to the east of Main Road (B1113), Swardeston and south of the A47 (NGR: 

621054, 303439). The location of the site is shown in Figure 1. The site currently consists of agricultural 

fields surrounded by hedgerows. The A47 sits adjacent to the northern boundary of the site and Main 

Road (B1113) sits adjacent to the western boundary. 

2.2 Planning background 

2.2.1.1 Whilst separate planning permission is being sought for the proposed development, it is located within 

the Hornsea Three Onshore Converter Station (ONCS) as consented by the Hornsea Project Three 

Offshore Wind Farm (hereafter ‘Hornsea Three’) Development Consent Order in December 2020. The EBI 

is proposed to be located entirely within the permanent area delineated and already consented for the 

Hornsea Three ONCS.  

2.3 Proposed development 

2.3.1.1 The final choice of EBI technology is anticipated to be in the form of lithium-ion battery storage. The 

proposed development will form up to two areas (depending on final design selection) of modular or 

containerised structures in the north and south of the site boundary.  

2.3.1.2 It is proposed that the total EBI compound footprint will have up to a maximum infrastructure area of 

32,000 m2 (3.2 ha), split into up to two areas. The total area included in the final planning application is 

higher to include area for construction activities, the area within the site boundary is approximately 14 

ha. 

3 Regulatory framework 

3.1 British Standard ‘Method for rating and assessing industrial and commercial sound’ 

3.1.1.1 British Standard (BS) 4142:2014+A1:2019 describes the methods for rating and assessing noise of an 

industrial or commercial nature applicable for the purpose of assessing sound at existing residential 

receptors, through the determination of a rating level of an industrial or commercial noise source BS, 

2019). The BS covers the following: 

• Sound from industrial and manufacturing processes; 

• Sound from fixed installations which comprise mechanical and electrical plant and equipment;
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• Sound from the loading and unloading of goods and materials at industrial and/or commercial 

premises; and 

• Sound from mobile plant and vehicles that is an intrinsic part of the overall sound emanating from 

the premises or processes, such as from forklift trucks, or from train or ship movements on or around 

an industrial and/or commercial site. 

3.1.1.2 Where certain acoustic features are present at the assessment location, a character correction should be 

applied to the specific sound level to give the rating level to be used in the assessment. The standard 

presents subjective and objective methods for determining the application of feature corrections 

depending on the character of the specific sound source, against the existing baseline noise climate. The 

difference between the background noise level and the noise rating (including any penalties) is then 

calculated.  

• A difference of around +10 dB or more is likely to be an indication of a likely significant adverse 

impact, depending on the context. 

• A difference of around +5 dB is likely to be an indication of adverse impact depending on the 

context.  

• Where the rating level does not exceed the background sound level, this is an indication of the 

specific sound source having a low/minor impact, depending on the context. 

3.1.1.3 As indicated above, the significance of sound of an industrial and/or commercial nature depends upon 

both the margin by which the rating level of the specific sound source exceeds the background sound 

level and the context in which the sound occurs. British Standard (BS) 4142:2014+A1:2019 states that ‘an 

effective assessment cannot be conducted without an understanding of the reason(s) for the assessment 

and the context in which the sound occurs/will occur. When making assessments and arriving at decisions, 

therefore, it is essential to place the sound in context’ (BS, 2019). 

3.1.1.4 Where the initial estimate of the impact needs to be modified due to the context, all pertinent factors 

should be taken into account, including: 

• The absolute level; 

• The character and level of the residual sound; and 

• The sensitivity of the receptor and whether dwellings will already (or will likely) incorporate design 

measures that secure good internal and/or outdoor acoustic conditions, such as: i) façade insulation 

treatments, ii) ventilation and/or cooling, and iii) acoustic screening. 

3.2 British Standard ‘Code of practice for noise and vibration control on construction and open sites. Noise.’ 

3.2.1.1 Construction noise is typically assessed by using the guidance prescribed in BS 5228-1-1:2009+A1:2014 

‘Code of practice for noise and vibration control on construction and open sites. Noise’ (BS, 2014). Annex E; 

BS 5228-1 provides guidance on how to assess the significance of construction noise on residential and 

commercially sensitive receptors.  

3.2.1.2 Section E.3.2 details the ‘ABC Method’ of determining the potential significance of noise effects based 

upon noise change. This method requires the quantification of the existing baseline climate and the 

assessment of construction noise, in isolation, against the existing ambient levels.  

3.2.1.3 In order to determine the significance of potential noise effects at dwellings, the baseline climate is 

quantified for the appropriate assessment period (daytime, evening/weekends or night) and rounded to 

the nearest 5 dB. This is then compared to the measured or predicted site noise level (in isolation). If the 

site noise level exceeds the appropriate category value, as listed in Table 1 below, then a potential 

significance is indicated.  
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Table 1: Example threshold of significant effect at dwellings from construction noise. 

Assessment category and 

threshold value period (LAeq) 

Threshold value in decibels 

 Category A A Category B B Category C C 

Night-time (23.00 – 07.00) 45 50 55 

Evening and weekends D 55 60 65 

Daytime (07.00 – 19.00) and 

Sat (07.00 – 13.00) 
65 70 75 

NOTE 1 A potential significant effect is indicated if the LAeq, T noise level arising from the site exceeds the threshold level for 

the category appropriate to the ambient noise level. 

NOTE 2 If the ambient noise level exceeds the Category C threshold values given in the table (i.e. the ambient noise level is 

higher than the above values), then a potential significant effect is indicated if the total LAeq, T noise level for the period 

increases by more than 3 dB due to site noise. 

NOTE 3 Applied to residential receptors only. 

A Category A: Threshold values to use when ambient noise levels (when rounded to the nearest 5 dB) are less than these 

values 

B Category B: Threshold values to use when ambient noise levels (when rounded to the nearest 5 dB) are the same as the 

category A values 

C Category C: Threshold values to use when the ambient noise levels (when rounded to the nearest 5 dB) are higher than 

category A values. 
D 19.00 – 23.00 weekdays, 13.00-22.00 Saturdays and 07.00 – 23.00 Sundays. 

4 Sensitive receptors 

4.1.1.1 The nearest residential receptors to site are detailed below, with the approximate distance from the site 

boundary of the proposed EBI : 

• Dwellings on Mangreen Lane – approximately 140 m to the south-east;  

• House on the Hill, off Main Road – approximately 265 m to the south-west; and 

• Dwellings on College Lane – approximately 410 m to the north-west. 

4.1.1.2 Figure 1 shows the location of the application site boundary and the surrounding noise sensitive 

residential receptors included within the assessment.  

5 Baseline noise environment 

5.1 Introduction 

5.1.1.1 Measured sound level data from March 2017 was utilised to quantify baseline sound levels at the 

surrounding receptors to the application site. As such, existing baseline data from Hornsea Three Offshore 

Environmental Statement (ES): Volume 6, Annex 8.1 – Baseline Noise Survey (Ørsted, 2018) has been used 

to inform this assessment in the following sections. 

5.1.2 Measured sound levels 

5.1.2.1 Baseline sound levels were measured at House on the Hill, Main Rd, Swardeston, Norwich NR14 8DU 

between 8th March 2017 and 17th March 2017. This receptor is located approximately 265 m to the south-

west of the application site. 

5.1.2.2 Table 2 and Table 3 detail the results of the measured daytime and night-time sound levels at The House 

on the Hill, undertaken between 8 March 2017 and 17 March 2017, respectively. 
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Table 2: Measured daytime (07:00 – 23:00) sound levels at the House on the Hill. 

Start Duration Measured sound levels 

LAeq, 16hr LA90, 16hr 

09/03/2017 07:00 16:00:00 59 53 

10/03/2017 07:00 16:00:00 55 42 

11/03/2017 07:00 16:00:00 55 44 

12/03/2017 07:00 16:00:00 58 44 

13/03/2017 07:00 16:00:00 55 46 

14/03/2017 07:00 16:00:00 57 49 

15/03/2017 07:00 16:00:00 54 45 

16/03/2017 07:00 16:00:00 56 46 

 

Table 3: Measured night-time (23:00 – 07:00) sound levels at the House on the Hill. 

Start Duration Measured sound levels 

LAeq, 8hr LA90, 8hr 

09/03/2017 23:00 08:00:00 51 30 

10/03/2017 23:00 08:00:00 52 29 

11/03/2017 23:00 08:00:00 47 29 

12/03/2017 23:00 08:00:00 48 36 

13/03/2017 23:00 08:00:00 50 32 

14/03/2017 23:00 08:00:00 51 33 

15/03/2017 23:00 08:00:00 53 30 

16/03/2017 23:00 08:00:00 50 35 

5.2 Representative sound levels 

5.2.1.1 In order to inform the construction and operational noise assessment of the proposed EBI, representative 

baseline sound levels are required to be assigned to each of the nearest receptors to the development. 

5.2.1.2 It is noted that all receptors in the vicinity of the development (see Figure 1) are located within a similar 

distance to the A47 (ranging between approximately 450 m and approximately 535 m), considered to be 

the main source of noise in the area. As such, the measured acoustic environment at The House on the 

Hill, Swardeston, is considered to be representative of other receptors in the area.   

5.2.1.3 Table 4 below details the representative sound levels for the daytime and night-time assessment periods. 

 

 

Table 4: Representative sound levels time period. 

Time period Representative sound levels 

LAeq, T LA90, T 

Daytime (08:00 – 23:00) 55 44 

Night-time (23:00 – 08:00) 49 29 

6 Noise limits 

6.1 Operational noise 

6.1.1.1 At this stage of design, the details of proposed plant serving the new development, including likely noise 

emissions, are not known. As such the assessment focusses on setting noise rating limits (LAR,Tr), in 

accordance with BS 4142:2014+A1:2019. These limits apply to the cumulative noise levels from all 

proposed installations operating simultaneously, as measured in free-field conditions, at a location 

representative of the relevant noise sensitive receptor(s). The rating noise limits are inclusive of any 

corrections deemed appropriate for acoustic characteristics such as tonality, impulsivity and 

intermittency. 
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6.1.1.2 Following the submission of the Hornsea Three ES, a recommendation to the Secretary of State for 

Business, Energy and Industrial Strategy was issued, which detailed the Examining Authority’s Report of 

Findings and Conclusions under The Planning Act 2008, case reference EN010080, dated 2 July 2009.  

6.1.1.3 Section 11.3.5 of the Examining Authority’s Report states that the Hornsea Three ONCS should “achieve 

a noise rating level of 34dB LAR,Tr at any residential property.” It is understood that this recommendation 

was given based upon the representative night-time sound level listed in Table 5 below and BS 

4142:2014+A1:2019 guidance, which states that a difference of around +5 dB is likely to be an indication 

of adverse impact depending on the context (BS, 2019). It was agreed with South Norfolk District Council 

(SNDC) during pre-application discussions that these same limits should apply to the proposed EBI 

operation either independent of or in-combination with the Hornsea Three ONCS. 

 

Table 5: Adopted noise assessment criteria for nearby dwellings to the EBI. 

Time period Representative sound levels 

LAeq, T LA90, T 

Daytime (08:00 – 23:00) 55 44 

Night-time (23:00 – 08:00) 49 29 

 

6.2 Construction noise 

6.2.1.1 The assessment of construction noise focusses on setting criteria for construction noise levels at nearby 

receptors, in accordance with BS 5228-1:2009+A1:2014 (BS, 2014). The criteria applies to the cumulative 

noise levels from construction activities at the façades nearby receptors.  

6.2.1.2 Appropriate noise limits for construction works associated with the EBI have been determined in 

accordance with Annex E of BS 5228-1:2009+A1:2014. The criteria for assessing noise impact from 

construction works have been based on Example Method 1 (The ABC Method) contained within Annex 

E.3.2 of BS 5228-1:2009+A1:2014. 

6.2.1.3 The ABC method details thresholds of potential significant effect at dwellings, based upon the 

quantification of the existing noise climate, rounding the representative sound level to 5 dB and then 

assigning an assessment category criteria. A potential significant effect at dwellings is then determined 

by whether the site noise, in isolation, exceeds the category criteria.  

6.2.1.4 Category A, the most stringent of criteria within the assessment method, prescribes lower cut off values, 

below which there is considered to be no significant impact from construction noise, as 65 dB, 55 dB and 

45 dB LAeq,T, for the weekday daytime, evening and weekends, and night-time periods, respectively. As 

such, for construction works, noise control measures will be consistent with the recommendations of the 

current version of BS 5228 ‘Code of Practice for Noise and Vibration Control on Construction and Open 

Sites’ – Part 1: Noise and Part 2: Vibration’ (BS 5228-1:2-2009+A1:2014 and 2009). Their adoption would 

ensure that any construction related effects are not significant.  

6.2.1.5 It is recognised that the monitoring periods listed in Table 2, from which the representative sound levels 

at nearby receptors have been ascertained, do not directly correlate to the BS 5228 ABC Method 

assessment periods. However, notwithstanding this, based upon the measured levels and following a 

precautionary approach, it is considered appropriate to adopt the Category A values. As such, the EBI 

construction noise assessment criteria is detailed in Table 5 above. 

6.2.1.6 It should be noted that the adopted criteria considers construction noise in isolation and is not inclusive 

of the existing ambient sound levels.  

7 Conclusions 

7.1.1.1 This report outlines the noise limits that will apply to the proposed EBI development. The assessment 

details the baseline noise climate at nearby noise sensitive receptors and the methodology employed to 

determine potential construction and operational noise impact at those receptors. 
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7.1.1.2 At this stage of design, sufficient data on fixed plant noise emissions is not available to inform accurate 

modelled predictions. As such, rating noise control measures have been recommended. These set out 

that noise emissions from the site’s operation do not exceed 5 dB above the existing background noise 

level at nearby noise sensitive receptors. This approach is in accordance with BS4142 and therefore 

provides an appropriate basis for assessment. Further details of the mitigation requirement to achieve 

these limits supplied at the detailed design stage. 

7.1.1.3 Noise rating level predictions are recommended to be undertaken at detailed design stage in order to 

further ascertain the operational noise effect of the proposed development against the criteria detailed 

in Section 6.1 of this assessment. Predictions should be inclusive of any determined feature corrections 

for tonality, impulsivity and intermittency, in accordance with BS 4142.  

7.1.1.4 Criterion have been derived for the assessment of construction noise from the EBI development at 

nearby noise sensitive receptors on the same basis as the assignment of operational noise limits as 

described above.  
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