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Executive summary. 

A change of use in part of the existing shopping centre The Oracle in Reading has been proposed.  

National and Local Planning Policy have been reviewed and operational noise limits proposed. 

Hoare Lea has carried out an acoustic survey at the site to inform a noise impact assessment and derive noise 
limits for each plant area associated with the proposed redevelopment. A review of the potential impact of the 
new uses within the redevelopment affecting residential neighbours has been undertaken.   

The assessment indicates that there is a low impact in respect of noise and vibration from the change in use. 
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1. Introduction. 

A change of use to part of the existing shopping centre The Oracle in Reading is proposed.  Current retail use in 
the centre is proposed to be replaced with various uses described in this report. 

The Oracle Shopping Centre Limited has appointed Hoare Lea LLP to carry out an acoustic assessment of the 
noise impact of fixed plant and potential internal activity associated with the proposed development affecting 
nearby residential receptors. 

The following is provided in this report: 

– A site description. 
– Summaries of the relevant policy and guidance documents used for assessment. 
– The results of noise monitoring carried out to quantify the existing noise conditions in the area. 
– Proposed noise limits for fixed plant items associated with the development. 
– An assessment of activity-based noise within the potential uses affecting nearby residential is 

provided. 

This report has been prepared to support the Planning Application in respect of noise associated with the 
change of use. 

2. Site description. 

Figure 1 shows the proposed development in relation to the nearest noise sensitive receptor and the 
surrounding area. 

The proposal is for the subdivision of three-storey retail unit (Class A1) and change of use to form: 1 x flexible 
retail/restaurant/bar unit (Class A1/A3/A4); 1 x flexible retail/restaurant unit (Class A1/A3) and 1 x assembly 
and leisure unit (Class D2) at Riverside level; 1 x retail unit (Class A1) and 1 x assembly and leisure unit (Class 
D2) at lower ground level; 1 x retail unit (Class A1) at upper ground level, together with alterations to the 
Riverside frontage and associated plant, car parking and external alterations at car park levels. 

The nearest noise sensitive receptor is an apartment building called Riverside House.  This is to the south-west 
of the development, situated on the other side of Bridge Street. 

Road traffic noise is the dominant source of noise in the area and primarily dictates residual and background 
sound levels around the development site.  In detail, this consists of constant noise from traffic on the A329 
(south-east of the development site), and intermittent noise from vehicles close to the receptor on Bridge 
Street (south-west of the development site). 

Due to the close vicinity to The Oracle, many pedestrians and cyclists pass Riverside House.  This adds to the 
noise environment. 
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Figure 1: Site position and surrounding area. 

Whilst House of Fraser has the footprint shown in Figure 1, the plant area associated with the development is a 
more limited space.  This area is shown more clearly in Figure 2 (in Section 5.1). 

3. Planning policy and published guidance. 

3.1 Noise Policy Statement for England. 

The Noise Policy Statement for England (NPSE) (Department for Food, Environment and Rural Affairs, 2010) 
advises that noise impacts should be assessed on the basis of adverse and significant adverse effects, but does 
not provide any specific guidance on assessment methods or noise limits. 

The NPSE introduces the concepts summarised in Table 1 that can be applied when considering the 
significance of noise impacts, which are applied by the World Health Organization. 

The document advises that it is not possible to have “a single objective noise-based measure… that is applicable 
to all sources of noise in all situations”'. It further advises that the sound level at which an adverse effect occurs 
is likely to be different for different noise sources, for different receptors at different times. 
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Effect Level Description 

No Observed Effect Level 
(NOEL) 

This is the noise level below which no effect can be detected. In simple terms, 
below this level of noise, there is no detectable effect on health and quality of 
life due to the noise being assessed. 

Lowest Observed Adverse 
Effect Level (LOAEL) 

This is the level of noise above which adverse effects on health and quality of 
life can be detected. 

Significant Observed Adverse 
Effect Level (SOAEL) 

This is the level of noise above which significant adverse effects on health and 
quality of life occur. 

Table 1: NPSE observed effect levels. 

3.2 National Planning Policy Framework. 

The National Planning Policy Framework (NPPF) (Ministry of Housing, Communities & Local Government, 
2019) sets out the Government's planning policies and how these are expected to be applied. In relation to 
noise and vibration, NPPF section 15 paragraph 170 states: 

“The planning system should contribute to and enhance the natural and local environment by: 

… 

– preventing both new and existing development from contributing to or being put at unacceptable 
risk from, or being adversely affected by unacceptable levels of soil, air, water or noise pollution or 
land instability…” 

Whilst paragraph 180 states: 

“Planning policies and decisions should also ensure that new development is appropriate for its location taking 
into account the likely effects (including cumulative effects) of pollution on health, living conditions and the 
natural environment, as well as the potential sensitivity of the site or the wider area to impacts that could arise 
from the development. In doing so they should: 

– mitigate and reduce to a minimum potential adverse impact resulting from noise from new 
development – and avoid noise giving rise to significant adverse impacts on health and the quality 
of life; 

– identify and protect tranquil areas which have remained relatively undisturbed by noise and are 
prized for their recreational and amenity value for this reason; 

…” 

3.3 Planning Practice Guidance. 

Online Planning Practice Guidance (PPG) (Ministry of Housing, Communities & Local Government, 2019) has 
been published to provide greater details in relation to the relevance of noise to the planning process following 
the introduction of the NPPF and NPSE. 

This guidance states, under the heading 'How can noise impacts be determined?’, that: 

“Plan-making and decision making should take account of the acoustic environment and in doing so consider: 

– whether or not a significant adverse effect is occurring or likely to occur; 

– whether or not an adverse effect is occurring or likely to occur; and 

– whether or not a good standard of amenity can be achieved.” 

In line with NPSE, this includes identifying where noise exposure is above or below the significant observed 
adverse effect level and the lowest observed adverse effect level for a given situation during the operation of 
the Proposed Development. 
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Further guidance on each of the various observed effect levels set out in the NPSE is provided in the table 
detailed in the section headed 'How to Recognise when Noise could be a concern?’ which is reproduced below 
in Table 2. 

It is important to note that no specific noise parameters are defined in the text or target noise levels provided. 
Under the heading 'What factors influence whether noise could be a Concern?’, the subjective nature of noise 
is discussed. It is stated that there is no simple relationship between noise levels and the impact on those 
affected. This depends on how various factors combine in particular situations. 

 

Perception Example of outcomes Increasing effect level Action 

Not noticeable No effect No Observed Effect No specific 
measures required 

Noticeable and 
not Intrusive 

Noise can be heard, but does not cause any 
change in behaviour or attitude. Can slightly 
affect the acoustic character of the area but 
not such that there is a perceived change in 
the quality of life. 

No specific 
measures required 

  Lowest Observed 
Adverse Effect Level 

 

Noticeable and 
Intrusive 

Noise can be heard and causes small changes 
in behaviour and/or attitude, e.g. turning up 
volume of television; speaking more loudly; 
closing windows for some of the time 
because of the noise. Potential for non-
awakening sleep disturbance. Affects the 
acoustic character of the area such that there 
is a perceived change in the quality of life. 

Observed Adverse 
Effect 

Mitigate and 
reduce to a 
minimum 

  Significant Observed 
Adverse Effect Level 

 

Noticeable and 
disruptive 

The noise causes a material change in 
behaviour and/or attitude, e.g. having to keep 
windows closed most of the time, avoiding 
certain activities during periods of intrusion. 
Potential for sleep disturbance resulting in 
difficulty in getting to sleep, premature 
awakening and difficulty in getting back to 
sleep. 
Quality of life diminished due to change in 
acoustic character of the area. 

Significant Observed 
Adverse Effect Level 

Avoid 

Noticeable and 
disruptive 

Extensive and regular changes in behaviour 
and/or inability to mitigate effect of noise 
leading to psychological stress or physiological 
effects, e.g. regular sleep 
deprivation/awakening; loss of appetite, 
significant, medically definable harm, e.g. 
auditory and non-auditory. 

Unacceptable Adverse 
Effect 

Prevent 

Table 2: PPG observed effects. 
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3.4 Local planning policy –  Reading Borough Council. 

Reading Borough Council’s (RBC’s) Local Plan was adopted on 4th November 2019 (Reading Borough Council, 
2019). This includes three policies relating to noise. These are presented below: 

CC8: SAFEGUARDING AMENITY 
Development will not cause a detrimental impact on the living environment of existing residential properties or 
unacceptable living conditions for new residential properties, in terms of: 

• … 
• Noise and disturbance; 
• … 

The position of habitable rooms, windows and outdoor living spaces will be particularly important. A back-to-
back distance of 20 metres between dwellings is usually appropriate, although the circumstances on individual 
sites may enable dwellings to be closer without a detrimental effect on privacy. 

As well as immediate impacts, other aspects to which this policy applies will include matters such as hours of 
operation of businesses, and effects of traffic movements, particularly of heavy goods vehicles (HGVs). 
Proposals which would generate regular movements of HGVs on residential roads will not be acceptable. 

Where an otherwise acceptable development could change its character to a use that would have a greater 
impact on amenity without needing planning permission, conditions will be applied to restrict such changes. 

EN16: POLLUTION AND WATER RESOURCES 
Development will only be permitted where it would not be damaging to the environment and sensitive 
receptors through land, noise or light pollution; where it would result in no deterioration in, or ideally enhance, 
ground and surface water quality; and where adequate water resources, sewerage and wastewater treatment 
infrastructure will be in place to support the proposed development prior to occupation. 

Proposals for development that are sensitive to the effects of noise or light pollution will only be permitted in 
areas where they will not be subject to high levels of such pollution, unless adequate mitigation measures are 
provided to minimise the impact of such pollution…. 

EN17: NOISE GENERATING EQUIPMENT 
Where noise generating equipment is proposed, the noise source specific level (plant noise level) should be at 
least 10dBA below the existing background level as measured at the nearest noise sensitive receptor. 

Consultation with the Local Authority at the Pre-Application meeting identified a requirement to assess noise 
and vibration from the development affecting existing residential use. 

3.5 British Standard 4142:2014 Methods for rating and assessing industrial and commercial 

sound. 

Current Government advice to Local Planning Authorities in both England and Wales makes reference to British 
Standard 4142:2014 (BS 4142) (British Standards Institution, 2014) as being the appropriate guidance for 
assessing commercial operations and fixed building services plant noise. The British Standard provides an 
objective method for rating the significance of impact from industrial and commercial operations. It describes a 
means of determining sound levels from fixed plant installations and determining the background sound levels 
that prevail on a site. 

The assessment of the impacts is based on the subtraction of the pre-existing background sound level (LA90,T) 
from the rating level (LAr,Tr).  

The standard does not give a definitive method for determining the background sound level but instead, as a 
commentary, states that “the objective is not simply to ascertain a lowest measured background sound level, 
but rather to quantify what is typical during particular time periods”.  
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Clause 8.1.4, which discusses the monitoring duration, states “there is no “single” background sound level as 
this is a fluctuating parameter. However, the background sound level used for the assessment should be 
representative of the period being assessed.” As a note to this clause the following commentary is given on 
obtaining a representative backgrounds sound level: 

“To obtain a representative background sound level a series of either sequential or disaggregated 
measurements ought to be carried out for the period(s) of interest, possibly on more than one occasion. A 
representative level ought to account for the range of background sound levels and ought not automatically to 
be assumed to be either the minimum or modal value.” 

The rating level is defined objectively as the specific source noise level in question (either measured or 
predicted) with graduated corrections for tonality (up to +6 dB(A)), impulsivity (up to +9 dB(A)), intermittency 
(+3 dB(A)) and other sound characteristics (+3 dB(A)) which may be determined either subjectively or 
objectively, if necessary.  

The background sound level is subtracted from the rating level for assessment against the following criteria:   

– A difference of around +10 dB is likely to be an indication of a significant adverse impact, 
depending on context; 

– A difference of around +5 dB is likely to be an indication of an adverse impact, depending on 
context; and 

– A difference of +0 dB or less is an indication of the specific sound source having a low impact, 
depending on the context. 

3.6 DEFRA Noise from Pubs and Clubs (Phase II) May 2006. 

There is limited information available in respect of acceptability of entertainment-based noise. The Noise from 
Pubs and Clubs guidance (NANR 163) mainly refers to disturbance due to music type entertainment. The 
guidance from NANR 163 has the following semantic descriptions for noise intrusion to dwellings. 

Semantic Descriptor Source Absolute LAeq(5 minutes) 

Clearly acceptable 1 17.0 dB 

 2 20.4 dB 

 3 23.8 dB 

 4 27.2 dB 

Just acceptable 5 30.6 dB 

Just unacceptable 6 34.0 dB 

 7 37.4 dB 

 8 40.8 dB 

 9 44.2 dB 

Clearly unacceptable 10 47.5 dB 

Table 3: Semantic Noise Descriptors Entertainment Noise. 

Whilst this is not strictly applicable to the situation an indication of the acceptability of noise intrusion can be 
assessed from these values. 

These are internal noise levels, a reasonable expectation attenuation for an open window is 12 dB. 
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4. Acoustic survey. 

An acoustic survey has been undertaken to quantify the prevailing noise conditions at the site. 

Plant noise and the A329 were the dominant sources of noise influencing noise level measurements at all 
measurement positions.  Frequent short-term events such as passing pedestrians, cyclists and vehicles on 
Bridge Street were also noted. 

4.1 Methodology. 

An unattended survey was undertaken between Thursday 12th September 2019 and Tuesday 17th September 
2019 at the proposed development site.  The location of the sound level meter used in this survey is shown at 
L1 in Figure 2.  This location was observed to have a comparable general noise climate to the nearest 
residential receiver. Any exception would be due to ground level noise sources. 

Attended measurements were also carried out at the nearest identified noise sensitive receptor, shown as P1 in 
Figure 2, on Tuesday 10th September 2019. 

 

Figure 2: Attended and unattended measurement positions 

For all measurements, the microphone was positioned at a height of approximately 1.4 metres above ground 
level and under free-field conditions. 
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Measurements recorded included fifteen-minute duration samples of ambient sound levels (LAeq,15min) and 
background sound levels (LA90,15min). 

During the survey, wind speeds were generally low, and no precipitation was recorded. 

The acoustic survey equipment was field calibrated immediately before and immediately after the measurement 
period; no significant drift in level was found to have occurred. The acoustic measurement instrumentation 
used is listed in Appendix A attached. 

4.2 Results. 

A time history plot of the measure sound levels at L1 is provided in Appendix B attached. 

4.2.1 Ambient sound levels. 
Table 4 shows the ambient sound pressure levels measured at P1 on Tuesday 10th September 2019. 

Period Time Ambient sound pressure level 

1 13:30 – 13:45 LAeq,15min 67 dB 

2 13:45 – 14:00 LAeq,15min 66 dB 

Table 4: Ambient sound pressure levels measured at P1 

Table 5 shows the ambient sound pressure levels measured at L1 

Date 
Ambient sound pressure levels measured (dB) at position HOF Roof 

Day Time (07:00 - 23:00) 
LAeq, 16hr 

Night Time (23:00 - 07:00) 
LAeq, 8hr 

12/09/2019 59 dB 53 dB 

13/09/2019 59 dB 53 dB 

14/09/2019 58 dB 54 dB 

15/09/2019 58 dB 53 dB 

16/09/2019 59 dB 53 dB 

17/09/2019 58 dB  - 
Table 5: Ambient sound pressure levels measured at L1 

It should be noted that the sound pressure levels shown for Thursday 12th September and Tuesday 17th 
September (highlighted) are not complete 16-hour averages. 

4.2.2 Background sound levels. 
Table 6 shows the background sound pressure levels at P1 on Tuesday 10th September 2019. 

Period Time Background sound pressure level 

1 13:30 – 13:45 LA90,15min 58 dB 

2 13:45 – 14:00 LA90,15min 58 dB 

Table 6: Background sound pressure levels measured at P1 
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Table 7 shows the background sound pressure levels measured at L1. 

Date 
Background sound pressure levels measured (dB) at position HOF Roof 

Daytime (07:00 - 23:00) 
Lowest LA90,15min 

Night-time (23:00 - 07:00) 
Lowest LA90,15min 

12/09/2019 50 dB 44 dB 

13/09/2019 52 dB 46 dB 

14/09/2019 53 dB 45 dB 

15/09/2019 49 dB 44 dB 

16/09/2019 50 dB 45 dB 

17/09/2019 54 dB   
Table 7: Background sound pressure levels measured at L1 

As background sound levels at L1 are comparable to the attended LA90,15min measurements, it is proposed that 
L1 shall be used as a proxy to define plant limits at all nearby noise sensitive residential receptors. Where the 
attended measurements are greater than the background levels measured at L1, this is due to the attended 
measurements taking place closer to Bridge Street the A329. Therefore, using the measurement results at L1 to 
set the noise limits is a conservative methodology. 

4.2.3 Statistical analysis. 
In line with the guidance given in BS 4142, to “quantify what is typical during particular time periods”, a 
statistical analysis of the measured background sound levels has been undertaken.  

The periods of interest for this development are daytime and night-time. Daytime is taken as between the 
hours of 07:00 and 23:00. Night-time is taken as between the hours of 23:00 and 07:00.  

Measured 15-minute values have been used in place of a 1-hour reference time interval for daytime periods, 
required by BS 4142. The 15-minute duration background sound values measured during the day will never be 
higher than the LA90,1 h for that period, so represent a conservative assessment. 

Figure 3 shows an analysis of the background sound levels for daytime and night-time periods of interest at 
position L1. This shows the percentage of the total number of levels recorded taken up by each integer LA90, 

15min result. 
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Figure 3: Statistical analysis of background sound level measurements. 

From the statistical analysis chart shown in Figure 3 and the time history chart shown in Appendix B, given the 
context of the site, the following typical lower background sound levels have been determined as 
representative for the periods of interest at position L1:  

Period Background sound level 

Daytime: 07:00-23:00 LA90,15min 53 dB 

Night-time: 23:00-07:00 LA90,15min 45 dB 

Table 8: Background sound levels 

5. Plant noise emissions. 

5.1 Noise limits. 

Given the context of the site, a rating level (LAr,Tr) less than the background sound level (LA90,Tr) would provide 
an indication of the specific sound source having a low impact, based on the guidance in BS 4142. Following 
instruction from RBC, the proposed noise limit for the installation is for the rating level to be 10 dB below the 
background noise level at the closest noise sensitive residential receptor. 

 

Noise Limit: LAr,Tr = LA90,Tr – 10 dB 
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This is summarised in Table 9. 

Period Background sound Level Proposed Plant Noise Limit 

Daytime: 07:00-23:00 LA90,15min 53 dB LAr,15min 43 dB 

Night-time: 23:00-07:00 LA90,15min 45 dB LAr,15min 35 dB 

Table 9: Proposed noise limits at nearest residential receptors 

The above noise limits are given as rating levels. Corrections appropriate to the character of the sound should 
be applied in accordance with BS 4142 when calculating this from the specific sound level.  

These limits are applicable to the total noise generated by all the fixed plant associated with the proposed 
redevelopment.  Specific sound power levels for each plant area can be found in the following section. 

5.2 Sound sources and source locations. 

Five separate plant areas have been proposed on the roof of proposed redevelopment.  To ensure that the 
proposed plant noise limits are not exceeded, the following sound power levels are applicable to each plant 
area. These are rating levels and any acoustic feature correction must be subtracted from the limits shown. 

Plant area Area Distance to receiver  Proposed Sound Power 
Level Limit 

Footprint Stacked Daytime Night-time 

R22 60 m2 120 m2 60 m LWA 82 dB LWA 74 dB 

R23 25 m2 - 52 m LWA 77 dB LWA 69 dB 

R24 100 m2 200 m2 47 m LWA 80 dB LWA 72 dB 

R25 65 m2 130 m2 80 m LWA 82 dB LWA 74 dB 

L43 52 m2 104 m2 63 m LWA 78 dB LWA 70 dB 

Table 10: Proposed plant sound power level limits for each proposed plant area. 

These limits should not be exceeded to ensure that the development has no adverse impact on the nearest 
identified residential receptors. 

The sound power limits are based on achieving the noise criteria stated at the closest residential receptors at 
Riverside House. Predicted noise levels at Gun Street using these values are more than 20 dB below 
background. This is due to the significant separation distance of 95 metres between the plant area and Gun 
Street. This compares to a distance of around 30 metres to Riverside House. 
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6. Operational noise emissions. 

Whilst the eventual tenancies are uncertain at this stage, an assessment based on a Bowling Alley at first floor 
level has been undertaken. This use may vary in practice but for the purposes of the assessment is considered 
to be the worst case. The location of this use relative to Riverside House, the closest receptor, is shown in 
Figure 5 below: 

  

Figure 4: Gym and bowling alley locations 

The separation distances to Riverside House is 25 metres from the potential Bowling Alley use. 

Gun Street is considerably further away and screened by intervening buildings, this has not been considered in 
the assessment as Riverside House is much closer. Gun Street would be expected to be subject to considerably 
lower noise levels. 

In respect of vibration, this use will include mitigation to avoid disturbance to neighbouring retail uses. This will 
be controlled by the Lease to each tenancy. At the distance to the nearest sensitive use the residual vibration 
level would be imperceptible. 

In respect of airborne noise, a typical operational noise level within the Bowling Alley of 82 dB LAeq,T the 
predicted noise level at Riverside House is 32 dB LAeq,T.  This level is derived from measurements of similar 
venues. 

The building envelope has existing glazing, taken to be Rw 34 dB performance. 
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The lowest prevailing background noise level at around midnight, when trading is likely to cease, is 47 dB LAeq,T. 

The predicted noise emissions are 15 dB below this value, this could be considered a low impact. 

Allowing a 12 dB attenuation value for an open window, the internal noise level is predicted to be 20 dB LAeq,T. 
Comparing this with the semantic descriptor values in Table 3 the noise intrusion falls into the clearly 
acceptable band. 

7. Summary and conclusion. 

Hoare Lea LLP has carried out an acoustic assessment of the new fixed plant areas to be provided as part of 
the proposed redevelopment and change of use within The Oracle in Reading.  

An acoustic survey has been carried out at the site to establish the prevailing noise climate at locations 
considered representative of the nearest noise sensitive receptors. 

Noise limits for the proposed redevelopment plant have been set at 10 dB below background sound level, 
consistent with Local Authority guidance, based on the results of the acoustic survey. This should result in a 
low impact. 

Plant noise limit allocations have been developed for each tenant plant area to comply with the required overall 
noise limit.  

An assessment of operational noise levels within the Bowling Alley has been undertaken, this indicates low 
noise levels will be achieved. Whilst alternative uses may occur this is considered to be the worst case for the 
purposes of the assessment.  
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Attended measurement. 

Equipment Make Model Calibration due Calibration cert no. 

Sound Level Meter Brüel & Kjær 2250 
SN: 3004428 

27/04/2020 UCRT18/1458 

Pre-amplifier Brüel & Kjær ZC 0032 
SN:19784 

27/04/2020 UCRT18/1458 

Microphone Brüel & Kjær 4189 
SN: 2799360 

27/04/2020 UCRT18/1458 

Calibrator Brüel & Kjær 4231 
SN: 2545611 

30/07/2020 UCRT19/1843 

Table 11: Details of the equipment used in the attended measurements at P1. 

Unattended measurement. 

Equipment Make Model Calibration due Calibration cert no. 

Sound Level Meter Rion NL-52 
SN: 011443560 

26/04/2021 UCRT19/1523 

Pre-amplifier Rion NH-25 
SN: 43577 

26/04/2021 UCRT19/1523 

Microphone Rion UC-59 
SN: 07371 

26/04/2021 UCRT19/1523 

Calibrator Brüel & Kjær 4231 
SN: 2545611 

30/07/2020 UCRT19/1843 

Table 12: Details of the equipment used in the unattended measurement at L1. 
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Appendix B: L1 time history. 

 

Figure 5: Time history of the ambient and background sound pressure levels measured at L1. 
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