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1.0       INTRODUCTION 
 
1.1 Acoustic and Engineering Consultants Limited (AEC) has been instructed by Hannan 

Associates on behalf of Wirral Growth Company to undertake a noise impact assessment 
for planning purposes in relation to the proposed new office blocks (Plot A1 and A2) in 
Birkenhead. 
 

1.2 The new buildings are located in Birkenhead Town Centre and form Phase 1 of the overall 
Birkenhead Commercial District development plan.  A hybrid planning application is being 
submitted and this report supports the detailed element of the application.  

 
1.3 Both blocks consist of a total 3,542sqm (38,126sqft) maximum of flexible B1(a), A1, A2, 

A3, A4, A5, D1 or D2 Use Class floorspace at ground floor level, 14,168sqm (152,848sqft) 
maximum of Use Class B1(a) floorspace at first to fourth floor level and 550sqm 
(5,920sqft) maximum plant areas at fifth floor level with associated landscaping. 

 
1.4 Highways and infrastructure works relating to this phase include the creation of a new 

junction from Claughton Road/Hemingford Street, and the potential impact of this on 
nearby existing residential properties has been considered.  

 
1.5 This report presents details of the noise survey undertaken by AEC compared to Defra 

noise data for the area.  The potential impact of noise break-out during the operational 
stage of the building is assessed, together with comments on the proposed design of the 
buildings due to the external noise climate.  

 
1.6 Acoustic terminology used throughout this report is described in brief in Appendix A.  

 
 
 

2.0 SITE DESCRIPTION 
 
2.1 The new buildings will be situated south of Claughton Road, as identified on the attached 

Figure 1.  The Milton Pavements element of the Pyramids shopping centre will be 
demolished to make way for the new office blocks.  The B&M unit located towards the 
northwest of the Phase 1 site as identified on the attached Figure 1 is also being 
demolished and will be location of the construction compound.  
 

2.2 The nearest residential properties to the development are located some 45m to the west on 
Claughton Road, as identified on the attached Figure 1.  The next nearest residential 
properties are some 200m to the south on The Woodlands.  These properties will also be 
screened by the existing commercial buildings south of the site and as such are not 
considered in the assessment. 
 

2.3 The proposed layout of the site is presented on Figure 2.   
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3.0 EXTERNAL NOISE CLIMATE 
 

DEFRA Noise Data 
 
3.1 Due to the Covid 19 pandemic, and the resulting lockdown restrictions on traffic movements 

and business operations the building envelope design has been based noise data from the 
Department for Environment, Food & Rural Affairs (DEFRA). 
 

3.2 With reference to the DEFRA strategic noise maps for the area, it was concluded that 
daytime ambient noise levels affecting the various building facades should be no greater 
than 55-60dBLAeq,T during normal office hours (0800 to 1900h). 

 
 

Noise Survey 
 
3.3 An attended noise level survey was undertaken by AEC, between approximately 1530 and 

1730h, on Tuesday 21 July 2020.  Measurements were undertaken at four locations around 
the development site identified as A to D on the attached Figure 1. 

 
3.4 All measurements were undertaken in general accordance with BS7445-1: 2003 

‘Description and measurement of environmental noise. Guide to quantities and procedures’. 
 
3.5 A full measurement procedure is presented in Appendix B and the measured data is 

presented in Table B1.  A summary of the ambient and background noise levels at each of 
the measurement locations is presented in Table 3.1, below. 

 
Table 3.1 – Summary of Noise Levels 

Location 

Noise Level, dB 

LAeq, 10min LA90, 10min 

A  (1m from residential on Hemingford St.)  66 50 

B  (1m from commercial property on Claughton Rd.)  65 55 

C  (1m from Market building, Claughton Rd.) 59 51 

D  (40m from Claughton Rd. adjacent the shopping centre) 52 47 

 
 
 Covid-19 Effects 
 
3.6 It should be noted that the noise level data measured by AEC is approximately in line the 

DEFRA predicted data.  Furthermore, predicted LA10 noise level data has been obtained 
from Vectos transport planners, and again these are in line with AEC’s measured noise 
levels.  Therefore, this provides further confidence that the noise level data presented in the 
above table is appropriate for use in the assessment and there are minimal uncertainties. 
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4.0 CRITERIA  
 
External Noise Break-in 

 
4.1 External noise break-in to commercial buildings is not normally a planning issue.  However, 

for completeness and to demonstrate appropriate design guidance is being followed it is 
included. 
 

4.2 The indoor noise level limits, which were set at design stage,  considered guidance 
presented in BS 8233:2014 ‘Guidance on sound insulation and noise reduction for 
buildings’, BREEAM and British Council for Offices Guidance (BCO). 

 
4.3 As such, the design limit for noise break-in to the speculative offices is 43dBLAeq,T. 

 
4.4 In addition to the above, BCO identifies that single event maximum noise levels should be 

controlled to no greater than 55dBLA01,1hour in open plan offices.  This is considered to be a 
typical maximum noise level.  

 

4.5 For the commercial units, the proposals are to design the external envelope and ventilation 
in order that internal noise levels comply with the requirements identified in Table 6 of 
BS8233, which indicates an internal noise level limit of 50-55dBLAeq,T for a department store 
in relation to speech or telephone communications.  

 
 
Atmospheric Mechanical Services Noise 

 
4.6 At this stage, the design proposals are to control external plant noise emissions at the 

nearest residential receiver to at least 5dB below the lowest measured background noise 
levels over the period that the plant will be operational. 
 

4.7 With regard to the proposed and existing offices, the design aim will be to control external 
mechanical services noise to no greater than 55dBLAeq,T external to the nearest window in 
order that internal noise levels due to the plant are no greater than around 40dBLAeq,T 
assuming windows of the affected office are open for ventilation purposes. 

 
 
Commercial Units  

 
Noise to Offices 

 

4.8 With regard to controlling noise levels from the commercial units to the offices, AEC would 
suggest that average noise levels from the units are controlled to no greater than 25-
30dBLAeq,T within the offices.  Based on an internal ambient noise level of no less than 35-
40dB(A) in the offices, achieving this limit would mean that noise from the commercial units 
should be inaudible or barely audible.   
 
 
Traffic Noise 

 
4.9 With reference to the Table 3.58 of The Design Manual for Roads and Bridges (DMRB) 

LA111, guidance is provided regarding how to determine the significance of the predicted 
changes in operational road traffic noise at noise sensitive buildings.  This table is 
reproduced as Table 4.1, below. 
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Table 4.1 -  Road Traffic Significance Criteria for Residential Receptors 

Short-term Noise Change – dB LA10,18h 
  
Significance Assessment 

0 No Change 

0.1 to 0.9 Negligible 

1.0 to 2.9 Adverse Effect - Minor 

3.0 to 4.9 Adverse Effect – Moderate 

5.0 + Significant Adverse Effect - Major 
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5.0 ASSESSMENT 
 

Glazing and Ventilation Requirements 

 
5.1 The design proposals are for fully mechanically ventilated buildings that do not rely on 

opening windows to achieve the ventilation requirements.  
 

5.2 With reference to the determined external noise levels, the worst-case free-field ambient 
noise levels external to the new buildings would be around 60dBLAeq,T affecting the northern 
façade of Plot A1 (7m from the carriageway of Claughton Road).  Typical maximum noise 
levels affecting this façade would be around 72dBLAmax,F.  Noise levels affecting all other 
facades would be lower. 

 
5.3 Based on the above, appropriate internal noise levels would be achieved with glazing that 

has an acoustic performance rating of at least 31dBRw.  This is not a high performance and 
can be achieved with for example, using any type of thermal glazing (e.g. 4/12/4) or 6mm 
glass.  This applies to all offices and the ground floor commercial units.  

 
5.4 Furthermore, even with this standard glazing, there is tolerance in the design to 

appropriately control higher external ambient noise levels should this be the case when road 
traffic returns to pre-Covid-19 levels.   

  
 

Ground Floor Commercial Units to Offices 
 
5.5 It is understood that all floors will be a cast in-situ concrete on a metal deck having an 

overall thickness of 150mm.  Assuming that this is equivalent to at least 120mm thick 
normal weight concrete with a raised access floor on top a sound insulation performance in 
the order of 51dBRw (laboratory) would be achieved. 
 

5.6 Calculations demonstrate that the above floor construction would control noise levels of 
around 75dBLAeq, 5min in the commercial units to less than 30dBLAeq, 5min within the offices, 
which is appropriate.  These calculations were based on a typical noise spectrum for a busy 
café with low level amplified background music.  

 
5.7 Assuming a noise level limit of 75dBLAeq, 5min in the commercial units would allow for 

operation of a busy café or retail unit that plays low-level background music.  

 
5.8 Consideration will also need to be given to flanking transmission via the curtain walling 

where a flanking noise transmission performance of 55dBDn,f,w should be achieved at this 
stage, although it may be possible to relax this by around 4dB. 

 
5.9 A noise limit of 75dBLAeq, 5min and 70dBLeq, min should be included in any tenancy agreement. 

Should any ground floor tenant wish to generate higher noise levels, such as public house 
or restaurant playing loud amplified music, an appropriate fit-out ceiling would be required 
and further control of flanking noise transmission paths may be required.   This work would 
normally be included in any part of the tenants fit-out package.  

 
Ground Floor Commercial Units Noise Break-out 

 
5.10 Based on the potential noise levels of 75dBLAeq, 5min in the commercial units and standard 

thermal glazing, noise break-out calculations have demonstrated that ambient (LAeq) noise 
levels at the nearest residential properties on Claughton Road will be no higher than the 
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lowest measured daytime background noise level minus 20dB in each octave band centre 
frequency, meaning it would be completely inaudible and, as such, would be acceptable.  

 
 
External Plant Noise Emissions 

 
5.11 With reference to the survey data, the lowest free-field background noise levels affecting the 

nearest residential properties on Claughton Road / Hemingford Street would be around 
47dBLA90, 10min during the daytime period, which is appropriate for setting a plant noise limit 
for normal office hours (around 0800h to 1900h). 
 

5.12 In terms of the night-time, it is generally accepted that noise levels during this period are 
normally around 10dB lower than the daytime noise levels for built-up areas.  As such, this 
has been used to set the night-time plant noise limit at this stage.  However, this will be 
confirmed when AEC completes a full night-time noise survey in relation to the overall site. 

 
5.13 Based on the above and AECs suggested criteria the noise from building services plant 

should be controlled to 5dB below the background noise level, atmospheric plant noise 
should not exceed the limits identified in Table 5.1, below, at the nearest residential 
receivers on Claughton Road  

 
Table 5.1 – Maximum Allowable Plant Noise Levels at Properties on Claughton Road.  

Period Plant Noise Limit 

Day (0700-2300)  42dBLAeq 

Night (2300-0700) 32dBLAeq 

 
 
5.14 Each building will have 3 AHUs at rooftop level.  Plot A1 roof will also house around 32 

condenser units with around 20 located on the roof of Plot A2.  
 

5.15 Allowing for a 5dB reduction due to roof edge screening (considered to be a conservative 
figure) and the number of items, provided that each item of plant is limited to no greater than 
around 65dB(A) at 1m, the above daytime noise limits would be achieved. 

 
5.16 The night-time limit will obviously be more difficult to achieve, however, assuming that the 

load on the systems will be lower during this period, a lower noise emission can be 
expected. 

 
5.17 A detailed design review of the plant will be undertaken at RIBA stage 4 when the plant 

locations and items have been finalised.  
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Traffic Noise 
 

5.18 With reference to the traffic noise data provided by Vectos transport planners, the predicted 
changes in road traffic noise levels in 2025 with and without the scheme will have a 
negligible effect on noise levels at the nearby residential properties as shown on Figure A5, 
below. 
 

5.19 Hence, in terms of noise, the proposed infrastructure changes are completely acceptable.  
 

Figure A5 – Predicted Road Traffic Noise Levels with and Without the Scheme 
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6.0 SUMMARY & CONCLUSIONS 
   

6.1 AEC has undertaken a noise impact assessment for planning purposes in relation to the 
proposed development, plots A1 and A2 the create a new Commercial District. 
 

6.2 Based on the measured noise level data presented in Appendix B, the anticipated worst-
case hourly daytime noise levels would be around 60dBLAeq,1 hour affecting the northern 
façade of plot A1.  

 
6.3 The scheme will be mechanically ventilated and to comply with BCO, BS8233 and BREEAM 

requirements for external noise intrusion for the offices and ground floor commercial uses, 
the glazing only needs to achieve an acoustic performance of 31dBRw.  This is not an 
onerous requirement and can be readily achieved with any standard thermal glazing or 
minimum of 6mm thick standard glazing.  

 
6.4 Based on use of a 150mm concrete composite floor, noise levels of 75dBLAeq, 5min would be 

controlled to an appropriate level in the offices above.  This would comfortably allow for 
operation of a busy café or retail use playing low level background music.   If there is a 
requirement for higher operational noise levels in ground floor units (e.g. for a bar or very 
busy restaurant), construction of appropriate mitigation measures in the form of fit-out 
ceilings and potentially over cladding of transoms may be required as part of any tenancy 
agreement.  

 
6.5 With 31dBRw glazing installed, noise break-out due to operation of a café or retail unit, as 

described above, would be controlled to the lowest measured background minus 20dB in 
each octave band centre frequency at the nearest residential properties on Claughton Road.  
Based on this noise break-out would be inaudible and therefore acceptable.  

 
6.6 With reference to the measured daytime background noise levels, an appropriate overall 

plant noise level limit has been set, as presented in Table 5.1, above.  Although a final 
review of the proposed mechanical services plant is required, based on the currently 
proposed rooftop there are no concerns relating to achieving appropriate limits.  

 
6.7 The predicted change in noise levels as a result of any changes to the surrounding roads is 

negligible based on the above, noise levels affecting the nearest residential receivers can 
be controlled to ensure that there is little or no noise impact from the scheme and, as such, 
noise should be considered a determining factor in relation to any planning permission being 
sought.   
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FIGURE 1 – Site Location Plan Showing Measurement Locations 
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FIGURE 2 – Proposed Site Plan 
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APPENDIX A - Acoustic Terminology in Brief 
 
Sound is produced by mechanical vibration of a surface, which sets up rapid pressure fluctuations 
in the surrounding air.  The rate at which the pressure fluctuations occur determines the pitch or 
frequency of the sound.  The frequency is expressed in Hertz (Hz), that is, cycles per second. The 
human ear is sensitive to sounds from about 20 Hertz to 20,000 Hertz.  Although sound can be of 
one discreet frequency - a ‘pure tone’ - most noise is made up of many different frequencies.  
The human ear is more sensitive to some frequencies than others, and modern instruments can 
measure sound in the same subjective way. This is the basis of the A-weighted sound pressure 
level dBA, normally used to assess the effect of noise on people. The dBA weighting emphasises 
or reduces the importance of certain frequencies within the audible range. 
 

Noise Units 

 
In order to assess environmental noise, measurements are carried out by sampling over specific 
periods of time, such as fifteen minutes or one hour, the statistically determined results being used 
to quantify various aspects of the noise. 
 
The figure below shows an example of sound level varying with time.  Because of this time 
variation the same period of noise can be described by several different levels.  The most common 
of these are described below.  It should be noted that in many instances in the main body of text, 
the unit will be proceeded by a dB descriptor in the report e.g. LAeq,T could be written dBLAeq, T 

 
 

Lmax 

 
 
 
 

Leq 

 
 

L90 

 
 

   

Example of Sound Level Varying With Time 

 
 
 

LAeq,T The equivalent continuous (A-weighted) sound level. It may be thought of as the 
“average” sound level over a given time, T.  It is used for assessing noise from 
various sources: industrial and commercial premises, construction sites, railways 
and other intermittent noises and can be considered as the “ambient” noise level.   

 

LA1 The (A-weighted) sound level exceeded for 1% of a measurement period.  It is 
the value generally used to indicate a ‘typical’ maximum noise level. 

 

LA10,T The (A-weighted) sound level exceeded for 10% of a measurement period.  It is 
the value often used to describe traffic noise. 

 

LA90 The (A-weighted) sound level exceeded for 90% of a measurement period.  It is 
the value often used to describe background noise. 

 

LAmax The maximum (A-weighted) sound level measured during a given time.  ‘Fast’ or 
‘Slow’ meter response should be cited. 
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Free-field  This refers to the sound level measured outside, away from reflecting  
Level  surfaces. 
 
Façade Level This refers to the sound level measured outside, at 1m from a hard reflecting 

surface, typically 3dB greater than the free-field level.  
 
 

Other Acoustics Units 
 
NRC  Noise Reduction Coefficient – a single figure number sometimes used to 

describe the  performance of sound absorbing materials based on a 
combination of its absorption  coefficient at various frequencies. 

 
NR Noise Rating – a graphical method for assigning a single number rating to a 

noise spectrum and is often use to specify noise level limits for mechanical 
services. 

 
Rw Single number rating used to describe the laboratory airborne sound insulation 

properties of a material or building element over a range of frequencies, typically 
100-3150Hz. 

 
Dw Single number rating used to describe the on-site airborne sound insulation 

properties of a material or building element over a range of frequencies, typically 
100-3150Hz. 

 
DnT,w  Single number rating used to describe the on-site airborne sound insulation 

performance properties of a material or building element over a range of 
frequencies, typically 100-3150Hz, which is calculated in terms of a standardized 
reverberation time of 0.5 seconds.  

 
DnT,w+Ctr  As above only the resultant figure is adjusted by a spectrum adaptation term in 

relation to the low frequency sound insulation performance. 
 
L’nT w  Single number rating used to describe the on-site impact sound insulation 

performance properties of a floor over a range of frequencies, typically 100-
3150Hz, which is calculated in terms of a standardized reverberation time of 0.5 
seconds.  

 
RT The RT (Reverberation Time) of a space is defined as the time it takes for the 

sound pressure level to reduce by 60dB. It is not always possible to measure 
the full 60dB decay, so the first 20dB decay (T20) or 30dB decay (T30) is used to 
approximate the reverberation time (T60) 
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APPENDIX A – Noise Survey Details 
 

Date & Time 
of Survey: 

Tuesday 21 March 2020, 1530 to 1730. 

Personnel: Andy Burke (AEC). 

Equipment 
Used: 

B&K 2250 Real Time Analyser (AEC Kit 1). 

Calibration: The sound level analysers, which conforms to BS EN 61672-1: 2003 ‘Electro acoustics – 
sound level meters -  Part 1 Specifications’ for Class 1 Type Z meters, was in calibration 
and check calibrated before and after the measurement periods using a Brüel & Kjær type 
4231 (94dB) calibrator.  There was no significant drift of calibration.  Calibration certificates 
are available on request. 

Weather 
Conditions: 

Date Period Wet/Dry Temp°C 
Wind Speed & 
Direction 

Cloud 
Cover 

21/07/20 Day Dry 17°C Northerly / 1m/s 50% 

Measurement 
Locations: 

Measurements are Identified as A to D on Figure 1 and described below.  
 
A – 1m from façade of residential on corner of Hemingfrord St. and Claughton Rd. 2.2m 
from carriageway.  
B – 1m from building on Claughton Rd. 1m from Carriageway.   
C – 1m from open façade of market building, 4.2m from carriageway.   
D – Side of shopping centre approximately 40m back from Claughton Rd. carriageway.  

Measurement 
Details: 

Measurements were undertaken over various periods in terms of Leq, L1, L90, and Lmax.   

Façade / Free-
Field: 

A & B – Façade.   C & D – Free-Field.  

Full results for the attended measurements are given in Table A1. 

Measured 
Data: 

Full 1/3rd octave band centre frequency data was obtained for all measurements. 

  
 

TABLE A1 – Measured Daytime Noise Levels 

Location Period, h 
Noise Level, dB 

Comments 
LAeq LA90 LA1 LAmax, F 

A 

1548-1558 67.3 57.0 77.9 90.2 Mainly road traffic.  Seagulls, 
pedestrians and aircraft also adding to 
overall climate. 1640-11650 65.5 49.7 74.1 82.3 

B 

1602-1611 65.5 55.9 73.7 83.7 As above. 

1653-1704 65.2 55.3 74.3 81.1 As above. 

C 

1615-1626 59.0 51.0 69.6 83.0 
Road traffic, pedestrians, indoor market 
activity and seagulls. 

1606-1719 58.9 51.0 69.2 72.7 

D 

1629-1639 51.6 47.0 60.1 65.4 
Road traffic, seagulls, plant from rear of 
B&M bargains shop.  

1722-1733 51.6 48.5 58.7 66.5 

 
 




