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1.0 Introduction  

1.1 This revised report should be read in conjunction with our original report (June 2013) in support of a 

forthcoming Town Planning application for A 3 use (Restaurant) with cooking and other kitchen services. 

It presents revised calculations and assessments and is in response to requests from the local planning 

authority to: 

(i) re calculate noise impacts following a joint site visit in August 2013 when it was discovered 

that potentially sensitive residential accommodation existed both closer to and differently 

located to that accounted for in our original submission. 

(ii) Incorporate design changes to the proposed kitchen extract plant so as to incorporate a 

system of active odour control. In discussion with David Barker Heating Engineers it is now 

proposed to incorporate a Trion T4002 Electrostatic precipitator into the design.  

1.2 The baseline local sound environment has been determined from a measurement survey undertaken by 

ourselves in December 2009. From recent visits to the site there does not appear to have been any 

development since this time that might have resulted in the measurement data becoming out of 

calibration. 

1.3 Photographs at Appendices ii and v show the revised receptor positions.  
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2.0 Details of Proposals 

2.1 A detailed specification for the restaurant and kitchen extract plant has been prepared by David Barker 

Building Services Engineer and incorporated into a design scheme prepared by architects Draper Neal 

Associates. Relevant extracts of the revised (September 2013 drawings are appended at Appendix v to 

this report). 

2.2 It is still proposed to construct a new brick clad vertical flue to serve basement kitchen extract fans and 

motors. These will continue to be located externally on the rear elevation of the subject building. The 

plant will be visually screened at roof deck level  

2.3 There will continue to be 2 No. potential sources of mechanical noise fixed plant associated with the 

restaurant use. The Trion ESP will be a ducted “in line” unit located internally. The incorporation of this 

extra plant will not represent a new and additional noise source but it will however cause an additional 

pressure drop on the main kitchen extract fan (VST “T” line). To counteract this the fan will need to 

operate at slightly higher fan speed (approx 2235rpm) to the original design and in turn this will result in 

some marginal increase in noise emission from this unit. The changes are accounted for in the revised 

noise calculations at section 10 (appendix 4). 

2.4 The proposed plant comprises as before: 

(a) 1No. VEX Max 17 or equivalent Air Handling Unit (AHU) which provides make up air and extracts 

vitiated air both from the basement and ground floors.  

(b) 1 No. VES “T Line 120” extract fan serving the kitchen. 

2.5 Noise Mitigation In line attenuators are to be fitted to the kitchen extract outlet as well as to both the 

inlet and outlet of the AHU. The kitchen extract fan will also be fitted with attenuators supplied by VES. 

The AHU attenuators will be standard Woods or equivalent at 1150mm length with 150mm internal 

spacing. The relevant insertion losses are as detailed in our calculation spreadsheet which is to be found 

at appendix iv.  

2.6 Odour Control - To deal with concerns about residual odours and fumes it is proposed to install an in line 

ducted Trion Electrostatic Precipitator (Model T4002). Exhaust air will be ducted via a new full height flue 

on the rear elevation as shown on the amended drawings. The flue will be brick with a stainless steel 

liner. The construction form will provide excellent sound insulation, virtually eliminating any perceptible 

sound break out at high level.  

2.6 The following table sets out a schedule of proposed external mechanical plant /machinery. Extracts from 

manufacturers data sheets are to be found at appendix vi 
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Table 1 List of Proposed External Plant (Potential Noise Generating) 

Plant Location  Type / 
Manufacturer 

Data Sheet 
Provided ? 

Report Reference 

Supply Air Handling Unit First Floor Rear Roof VES Max 17 √ Appendix  iv & vi 

AHU discharge Attenuator First Floor Rear Roof VES  √ Appendix  iv & vi 

Air Handling Unit Casing First Floor Rear Roof VES √ Appendix  iv & vi 

Kitchen Extract First Floor Rear VES T Series √ Appendix  iv & vi 

Attenuators suction and 
discharge with a length of 
1150mm 

First Floor Roof Woods  √ Appendix  iv & vi 

 

3.0 Local Noise Standards   

3.1 LB Camden has published and adopted local policies in relation to protection of amenity in the borough. 

Within the 2010 Local Development Framework policy DP 28 makes special reference to noise. 

3.2 For ease of reference Table E of DP 28 is reproduced below: 

 

 
 

Extract - DP 28 Table E 
 

 
4.0 Noise Survey 

4.1 A noise survey was undertaken at the subject property from 16th - 17th December 2009. Measurements 

commenced just after 14:45 hrs on 16th December and were collected continuously until around 14:10 

hrs on Thursday 17th December. A recent site inspection did not reveal reason for suspecting that the 

data collected in 2009 might now be out of calibration.  

4.2 A Svantek 959 integrating sound level meter / noise analyser was used for the measurements (serial 

number 11229). The meter has traceable calibration and was further calibrated using a Castle Associates 

calibrator (serial number 0500301) both before and directly after the measurement period – no drift in 

calibration was found to have occurred. 
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4.3 The weather was dry and fine for most of the survey period with a slight northerly breeze. Some light 

snow fell from around 12:00 hrs on the 17th December but this does not appear to have adversely 

affected the measurement results which conform to expected patterns for a central London location. 

4.4 A single survey point was established at 1st floor level to the rear of 31- 33 High Holborn. This point was 

chosen as a good surrogate for the local sound environment. Photograph 1 shows the survey point. The 

survey location is also marked up on an aerial photograph of the site shown at Appendix iii. Measurement 

data are set out in graphical format at Table 2 below. Sound levels are expressed in terms of “A” 

weighted decibels.  
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Table 2 Noise Survey Results 

5.0  Discussion of Results and Calculations  

5.1 In common with most of central London, the local sound environment is influenced to a material degree 

by road traffic, even though the rear of the property is shielded from the direct effect of main road traffic 

on High Holborn.  

5.2 The next part of the assessment is to examine the survey results and to suggest appropriate noise criteria 

in order to meet the local standards as set out in section 2 above. 

5.3 The starting point is therefore to identify the lowest recorded background or LA90 level from the survey 

data. The survey data revealed a typical steady daytime background noise level of 53dBLA90. At around 

21:00 hrs background levels reduced to 46dBLA90 - a level which again remained reasonably constant just 

after 04:00 hrs when background levels rose as a result of increased road traffic locally. 
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5.4 Having established the baseline background noise environment (LA90) it is then possible to calculate the 

noise impact of the proposed plant on the nearest sensitive receptors. Finally the predicted impacts can 

be compared to the local standards set out in DPD 28 (Table E) which are set out at paragraph 3.2 above.  

5.5 An impact Assessment is shown in tabulated form below. Standard acoustic sound level prediction 

formulae are used to derive noise emission standards for the new plant. 

5.6 The following table sets out a summary impact assessment of the proposed plant in noise terms. The 

detailed calculations that underpin the assessment have been undertaken using an in house spreadsheet. 

Printouts of the calculations are appended as appendix iv. 

Table 3 – Impact Assessment 

 

Receptor Impact  

5th Floor Rear windows of 
No 31 – 33  High Holborn 
(Nearest Residential 
receptor)  

Baseline Sound Data 
 
Night Time ( 23:00 - 07:00) Background Level recorded = 46.0dBLA90 
 
Daytime (07:00 - 23:00) Background Noise Level recorded 53.0dBLAeqT  

 
LBC requirements 
 
Night  – to meet background minus 10dB @ 1m from façade of nearest  
sensitive receptor: 
 
Maximum permitted plant sound emission Level (23:00 - 0700) 
= 46 – 10 = 36dB(A)@  1metre from receptor 
 
Day  – to meet background minus5 dB @ 1m from façade of nearest sensitive  
receptor: 
 
Maximum permitted plant sound emission Level (07:00 - 23:00)  
= 53 -5  = 48 dB(A)@ 1metre from receptor 
 
Calculated Impact @ nearest sensitive receptor (d= 16m)1 
 
(i) Proposed 1st Floor  Plant  - AHU  
 
Sound Emission (from manufacturers datasheet )* 
= 29.0dBLAeqT @ 16m - (from calculation spreadsheet) Ref: appendix iv 
 
(ii) Sound Emission from Inlet (Suction)  
 
Sound Emission (from manufacturers datasheet )* 
=261dBLAeqT @ 11m - (from calculation spreadsheet) Ref: appendix iv 
 
(iii) Sound Emission from Discharge 
 
Sound Emission (from manufacturers datasheet )* 
= 28.7dBLAeqT @ 11m - (from calculation spreadsheet) Ref: appendix iv 
 
(iv) 1st Floor Plant - Kitchen Extract 
 
Sound Emission from casing (from manufacturers datasheet) =  
28.7BLAeqT  at receptor (see calculation spreadsheet) 
 

                                                
1
 * attenuation is derived from standard formula for hemispherical propagation from a point source of 20* log d1/d2 where 

d1 = 1 meter ( from source) and d2 = distance 
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Receptor Impact  

(v) Proposed Flue = New Brick Flue taken above roof level  
(Sound breakout therefore negligible)  
 
Total sound emission from new plant = i+  ii + iii + iv 
= 34.3dBLAeq 
 
Daytime Result -34.3dB(A) - 48dB(A) = 13.7dB(A) below design criteria = 
PASS 
 
Night time Result - 34.3dB(A) - 36dB(A) = 1.7dB(A) below design criteria = 
PASS 
 
Compliance with LBC local standards for fixed plant day and night  
 

 

 
6.0 Conclusions  

6.1 An updated and revised environmental assessment for proposals to permit restaurant use for the 

basement and ground floors together with kitchen facilities at the subject property has been carried out.  

6.2 This assessment has demonstrated that it will be possible to comply with LBC noise standards with 

confidence.  

6.3 The installation of full air handling and extract mechanical plant together with the construction of a full 

height brick clad flue to the rear of the subject property will effectively deal with the potential impact of 

cooking fumes and odours from the proposed scheme on the nearest sensitive receptors. 
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7.0 Appendix i – Glossary of Acoustic Terms  

7.1 Noise is measured in decibels (dB). To establish a reference framework it is useful to consider two noise 

levels which are at the extreme ends of the range to be considered. At the low end, 35 to 40 dB (A) is the 

normal noise level in a quiet living room, 35 dB (A) is the noise level given as a target for suburban 

bedrooms by the Wilson Report; a government report on noise published in 1963. At the high end is the 

noise level experienced at the pavement edge of a busy city centre street, a level of 75 to 80 dB (A). 

7.2 The sensitivity of the human ear varies with pitch or frequency. The designation “A” used in this 

assessment simply means that the noise level was measured using a meter which is able electronically to 

respond very closely to the performance of the human ear. 

7.3 Decibels are measured using a logarithmic scale, and therefore two numerically equal values cannot be 

added together arithmetically. Two equal noise levels occurring together form a new level which is 3 dB 

(A) higher than either alone. Thus two identical vehicles each producing 65 dB (A) outside someone’s 

window will produce, not 130 dB (A), but 68 dB (A) if both engines are running together at the same 

distance from the microphone. 

7.4 If one source of noise is 10 dB (A) below an adjacent louder source, then the combined effect will be 

virtually no different to the louder one alone. 

7.5 Experiments have shown that most people will indicate that a noise has become twice as loud, when on a 

measuring meter it has risen by about 10 dB (A). Also it is generally accepted that a difference in 3 dB 

(doubling in energy terms) is the smallest incremental step that can be distinguished by the average 

human ear.  

7.6 Some additional acoustic terms are also referred to in this report. These are: 

LA90. This is the noise level exceeded for 90% of a time interval T. LA90 and it is termed background noise level. It 
is effectively a measure of the minimum noise level which is experienced in the absence of specific noisy events 
such as brake squeal or engine backfire. 
 
LAeq(T) is the equivalent continuous noise level over a time T, which can be described as the “energy - average” 
noise level. 
 
LA max is the highest noise level recorded by the measuring meter during a single event e.g. overlying aircraft. In 
this assessment the meter was set to “slow” response.   
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8.0 Appendix ii – Location Plan  

 

 

 

 

 

 

 

 

Proposal Site 

Noise Survey 
Location  
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9.0 Appendix iii - Photographs  

 

  
  

Aerial View of Site - Showing Noise Survey Location 

 

 

 Survey Point 
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Photograph 1  

 31 – 33 High Holborn - noise survey position 

 

 

Photograph 2 - 29 - 30 High Holborn - Rear Elevation Existing Ventilation plant and flue 
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Photograph 3 - Nearest residential receptor 

 

   

 
 

3rd Floor 31 High Holborn  
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Photograph 4 - Bird’s Eye View 

 

 
 
 
 
 
 
 
 
 

29 High 
Holborn 

Proposed 
Plant 
Location 

Nearest 
Residential 
Receptors 
(31 High 
Holborn)  



29 -  30 HIGH HOLBORN LONDON WC1 -  PROPOSALS FOR RESTAURANT 

 15 

 
10.0 Appendix iv –Calculations and Plant Specification 

Table 4 Calculation Spreadsheet Printout 
Title 29 - 30 High Holborn        

   VES TLL 400/2/3 Kitchen Extract    

Instructions - enter octave band levels as required.  Delete unused lines. A-weighted level is automatically calculated   

          

Addr. 31.5 63.0 125.0 250.0 500.0    1k    2k    4k    8k 

SWL   77.0 81.5 86.0 86.5 83.0 79.0 74.5 70.0 

Distance  11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 

Q Factor          

1  45.2 49.7 54.2 54.7 51.2 47.2 42.7 38.2 

2  48.2 52.7 57.2 57.7 54.2 50.2 45.7 41.2 

4  51.2 55.7 60.2 60.7 57.2 53.2 48.7 44.2 

8  54.2 58.7 63.2 63.7 60.2 56.2 51.7 47.2 

Insertion Loss   12.0 16.0 28.0 33.0 43.0 47.0 54.0 51.0 

SPL  51.2 55.7 60.2 60.7 57.2 53.2 48.7 44.2 

A correction  26.0 16.0 9.0 3.0 0.0 -1.0 -1.0 1.0 

A Spectrum  13.2 23.7 23.2 24.7 14.2 7.2 -4.3 -7.8 

Total dBA                   

Total dBA  29.0        

          

          

Title 29 - 30 High Holborn        

   AHU VES Max 17 case emsission   

Instructions - enter octave band levels as required.  Delete unused lines. A-weighted level is automatically calculated   

          

Addr. 31.5 63.0 125.0 250.0 500.0    1k    2k    4k    8k 

SWL   75.0 74.5 71.0 69.5 68.0 66.0 62.0 58.0 

Distance  11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 

Q Factor          

1  43.2 42.7 39.2 37.7 36.2 34.2 30.2 26.2 

2  46.2 45.7 42.2 40.7 39.2 37.2 33.2 29.2 

4  49.2 48.7 45.2 43.7 42.2 40.2 36.2 32.2 

8  52.2 51.7 48.2 46.7 45.2 43.2 39.2 35.2 

Insertion Loss   9.0 11.0 14.0 28.0 29.0 28.0 28.0 28.0 

SPL  40.2 37.7 31.2 15.7 13.2 12.2 8.2 4.2 

A correction  26.0 16.0 9.0 3.0 0.0 -1.0 -1.0 1.0 

A Spectrum  14.2 21.7 22.2 12.7 13.2 13.2 9.2 3.2 

Total dBA                   

Total dBA  26.1        

          

          

Combined SPL at Receptor         

30.8 dBLAeq(T)         

          

          

Title 29 - 30 High Holborn       

   AHU VES Max 17 discharge   

Instructions - enter octave band levels as required.  Delete unused lines. A-weighted level is automatically calculated  

          

Addr. 31.5 63.0 125.0 250.0 500.0 1k 2k 4k 8k 

SWL  75.0 74.0 71.0 69.0 68.0 66.0 62.0 58.0 

Distance  11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 

Q Factor          

1 #NUM! 43.2 42.2 39.2 37.2 36.2 34.2 30.2 26.2 

2 #NUM! 46.2 45.2 42.2 40.2 39.2 37.2 33.2 29.2 

4 #NUM! 49.2 48.2 45.2 43.2 42.2 40.2 36.2 32.2 

8 #NUM! 52.2 51.2 48.2 46.2 45.2 43.2 39.2 35.2 

Insertion Loss  4.0 7.0 13.0 25.0 32.0 32.0 23.0 15.0 

SPL #NUM! 45.2 41.2 32.2 18.2 10.2 8.2 13.2 17.2 

A correction 39.0 26.0 16.0 9.0 3.0 0.0 -1.0 -1.0 1.0 

A Spectrum #NUM! 19.2 25.2 23.2 15.2 10.2 9.2 14.2 16.2 

Total dBA          

Total dBA  28.7        

          

          

Title 30 High Holborn        

   AHU VES Max 17 suction   

Instructions - enter octave band levels as required.  Delete unused lines. A-weighted level is automatically calculated  

          

Addr. 31.5 63.0 125.0 250.0 500.0 1k 2k 4k 8k 

SWL  75.0 74.0 71.0 69.0 68.0 66.0 62.0 58.0 

Distance  11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 

Q Factor          

1 #NUM! 43.2 42.2 39.2 37.2 36.2 34.2 30.2 26.2 

2 #NUM! 46.2 45.2 42.2 40.2 39.2 37.2 33.2 29.2 

4 #NUM! 49.2 48.2 45.2 43.2 42.2 40.2 36.2 32.2 

8 #NUM! 52.2 51.2 48.2 46.2 45.2 43.2 39.2 35.2 

Insertion Loss  4.0 7.0 13.0 25.0 32.0 32.0 23.0 15.0 
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SPL #NUM! 45.2 41.2 32.2 18.2 10.2 8.2 13.2 17.2 

A correction 39.0 26.0 16.0 9.0 3.0 0.0 -1.0 -1.0 1.0 

A Spectrum #NUM! 19.2 25.2 23.2 15.2 10.2 9.2 14.2 16.2 

Total dBA          

Total dBA  28.7        

          

Totals dB(A)         

Extract Fan 29.0         

AHU Case 26.1         

Outlet 28.7         

Suction 28.7         

Total 34.3         

 
Proposed Plant Specification  
 
Air Handling Unit (AHU)  
 
The supply air handling unit is a VES ‘MAX’ size  17 (data sheet extract attached) operating at 1.16m

3
.s

-1
 at an external 

pressure of 250Pa 
 
The fan is a forward curve belt driven type fan SWL is 81dB. The fan has the following corrected spectrum. 
 

Hz (mid 
band freq) 

63 125 250 500 1k 2k 4k 8k 

SWL (dB) 81 81 81 81 81 81 81 81 

Correction -6 -7 -10 -12 -13 -15 -19 -23 

SWL (dB) 75 74 71 69 68 66 62 58 

 
The air handling unit casing is available with a number of construction options I have selected 25mm with high density infill 
and this has the following insertion loss. 
 

Hz (mid 
band freq) 

63 125 250 500 1k 2k 4k 8k 

Insertion 
loss (dB) 

9 11 14 28 29 28 28 28 

 
In Line attenuators to be fitted the suction and discharge of the AHU. These to be standard “Woods” (1100mm) or similar 
which will give the following insertion losses both for outlet and suction.  
 

Hz (mid 
band freq) 

63 125 250 500 1k 2k 4k 8k 

Insertion 
loss (dB) 

9 11 14 28 29 28 28 28 

 
 
Kitchen Extract Fan  
 
A VES “T-Line 120” model TLL400/22-3 is to be installed as shown on the plans. Installation will be designed to run the fan at 
about 37Hz i.e. 2175rpm.  VES data sheet shows the following noise emission characteristics - rounded up the nearest 0.5dB 
running at 2175revs.m

-1 

 

Hz mid 
band freq 

63 125 250 500 1k 2k 4k 8k 

dB SWL 76.5 81.5 86 86.5 83 79 74.5 70 

 
The unit will be fitted with an acoustic weather proof casing.  VES quote the following insertion loss for the acoustic casing. 

Hz mid 
band freq 

63 125 250 500 1k 2k 4k 8k 

Unit 400 12 16 28 33 43 47 54 51 

VES cleanable type attenuators will be fitted to the extract fan to match (607H x 1150L - standard length) these have the 
following insertion loss. 
 

Hz (mid 
band freq) 

63 125 250 500 1k 2k 4k 8k 

Insertion 
loss (dB) 

3 6 13 23 29 29 17 10 

 
Air pressure through attenuator is approx. 25Pa. 
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11.0 Appendix v - Kitchen M & E Plant Layout 
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12.0 Appendix vi - Manufacturers Data 

 

VES - T Line (Kitchen Extract) - Schematic 

 

 

 

T Line 120 Extract - Schematic Use for Kitchen 
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T Line Acoustic Information - Silencers 
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AHU  - VES Max - Acoustic Information - 1  
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AHU  - VES Max - Acoustic Information - 2  
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AHU Attenuator Acoustic Information - Standard “Woods” specification 
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Electrostatic Precipitator - Trion 4002 
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