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1.0 INTRODUCTION 
 
The application proposes a new dedicated theatrical transfer house to accommodate productions that have 

come to the end of their run in the subsidised sector. The proposed theatre will provide the opportunity for 

subsidised productions that would not otherwise have the opportunity to transfer to the West End.    

It is currently very difficult for successful subsidised productions to transfer to the West End because the 

internal arrangement of most West End theatres differs substantially from more modern arrangements of 

the subsidised sector. The vast majority of West End theatres have traditional ‘proscenium arch’ stages whilst 

most originating theatres in the subsidised sector have more modern arrangements, such as thrust stages or 

are arranged ‘in the round’. This means that a transfer has to be restaged, often at huge cost to the 

originating subsidised theatre and eroding the original artistic intention of the director, to the detriment of 

the audience experience.  

There are currently no dedicated theatres in the West End to which productions arising in the subsidised 

theatre sector can transfer in the event of critical acclaim or audience demand. Typically, publically 

subsidised productions are pre-programmed in advance at the originating playhouses and run for a period 

of 6-8 weeks only. The proposed new theatre would provide an opportunity for successful subsidised shows 

to transfer to the West End for a further 8-16 weeks.  

This increased run would provide the subsidised sector with an opportunity to increase revenue at a time of 

consistently squeezed funding pressures and cuts. It will also diversify the offer for theatre goers and open 

up a range of quality productions to be viewed as originally intended, enhancing the range and quality of 

productions and cementing London’s status as a world cultural capital in theatre.    

Such is the shortage of space in the West End that very many successful subsidised productions are simply 

never seen again after their original run. Others, due to the physical difficulties of restaging in a proscenium 

setting simply have no prospect of transfer at all, even if a space in the West End were available.  

In order to create a modern and flexible internal arrangement, it is proposed that much of the building is 

demolished and rebuilt behind the retained West Street façade and the stucco return onto Tower Court. 

Historically significant elements of plasterwork are to be relocated within the new theatre.  

The proposed theatre will then provide a much needed resource for the transfer of productions from the 

subsidised sector. In turn, the subsidised sector will be able to secure a longer run for critically acclaimed 

productions that would otherwise close for good, frustrating a large unmet demand from the audience. Thus, 

the cultural life of the West End will be enhanced along with the audience’s opportunity to see good quality 

subsidised productions for a longer period of time. In their turn, the subsidised sector will realise the 

opportunity to increase their revenue in an environment of constantly reduced funding.  

The proposals have attracted wide ranging support from within the industry. Nicholas Hytner (former Artistic 

Director of the National Theatre) summarised the situation as: 
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“Over recent years, a large number of the most successful and ambitious productions in the subsidised 

theatre sector have been unable to find a venue for further life, leaving a significant potential audience 

without an opportunity to see work it would like to see. Very often this work would not justify the risks 

involved in a transfer to a large West End theatre. Cameron Mackintosh’s plans for his new 450 seat 

theatre would greatly increase the chances of a future life for successful productions form theatres 

like the Dorfman, the Almeida, the Royal Court and the Donmar as well as offering a suitable venue 

for regional transfers.” 

 

Full details of the need for a dedicated transfer house and how the proposed theatre meets that need is set 

out in the Design and Access Statement and Planning and Heritage Statement that accompany this 

application. 

The new Sondheim Theatre will be constructed within the existing shell of the Ambassadors Theatre.  
The new theatre will seat around 480 in a raked auditorium with two balconies.  
Activities within the new theatre will remain unchanged. 
The perimeter of the site will be piled to retain the existing and new structures. 
Gillieron Scott Acoustic Design have been commissioned to undertake the acoustic design of all internal 
and external areas. 
For the Planning Application for the Ambassadors Theatre on West Street, Camden, London, Gillieron Scott 
Acoustic Design (GSAD) carried out a background noise survey, plant noise and entertainment noise impact 
assessment on surrounding buildings. 
The closest residential building to the theatre is at 4, Tower Street. The nearest window is at the rear of 
this building at +14m (referred to here as the ‘reference window’). This is above the level of the existing 
theatre roof. 
 
The London Borough of Camden Planning Conditions are set out below in section 2. 
 
The acoustic design of the theatre and plant and the compliance with the acoustic planning requirements 
relate to: 
 

- The control of plant noise and vibration in adjacent buildings and residences to statutory limits 
 

- The control of activity noise from the Sondheim Theatre and new Rehearsal Rooms in adjacent 
buildings and residences to statutory limits 

 
We have constructed a CadnaA model of the theatre and surrounding buildings extending to a radius of 
around 40m at all building levels from street level upwards. This was based on three sets of noise 
measurements >24 hours each, taken on the existing theatre roof. 
 
The CadnaA study is based on minimum LA90 and LAeq values on all adjacent building facades at all floor 
levels. 
 
The CadnaA study is based on provisional plant selections. Final plant selections will be recalculated, with 
revised modelling data available to LBC. 
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The refurbished building will reuse most of the front of house areas. It is proposed that the two rehearsal 
rooms are to be constructed as acoustically isolated spaces, resting on elastomeric bearings with a deep void 
below to mitigate sound transfer between the new rehearsal rooms and the theatre below. This will also 
greatly improve noise transfer to the exterior. 
 
These rehearsal rooms are 5m and 3m high. 
These are isolated envelopes, resting on elastomeric bearings with a deep void below. 
The outer waterproof envelope (walls, glazing, roof) will be panelised for both spaces. 
 
A new plant room will be constructed on the shallower rehearsal room concrete roof, with primary air 
handling plant, small plant, a chiller, a quick start generator and other smaller ancillary plant. 
This plant area will be effectively screened and attenuated to meet LBC requirements at the reference 
window. The sealed acoustic plant screen will be 2.5m above plant slab level. 
The critical noise source is the main chiller. This will be fitted with low noise fans to meet the LBC 
requirement at the worst case façade/reference window (see CADNA plan below). 
 
The existing get-in door at ground level will be updated to a high performance Rw55dB door. 
The 4th floor get-in door will be rated at Rw45dB. 
 
The findings of the noise impact assessments are presented in the following sections of this report together 
with the supporting figures and appendices. 
 
CadnaA assessments, based on total plant and acoustically treated chiller noise, show that LBC 
requirements will be met at the reference window and all other nearby building facades at 2300hrs. 
The primary air plant will be internally treated to reduce sound breakout by 10dB. 
Plant noise mitigations, to comply with LBC limits are shown in Section 6.0. 
No plant will operate after 2300hrs, or before 0700hrs. 
 
Sound breakout from the sound insulated rehearsal rooms, show that the LBC limits will be met during the 
proposed hours of operation less 5dB at the worst case residential façade.  
There will be no activity between 2300 – 0700hrs. 
 
There is no history of complaint from the existing theatre, which presents amplified musical shows. 
The sound insulation standard of the new theatre will be equal to or higher than the existing building. 
 
A detailed glossary of terminology used in this report is provided in the Appendix. 
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2.0 LOCAL AUTHORITY POLICY AND GUIDANCE 
 
2.1 Residential Acoustic Design Criteria 
 
Local authority planning policy and typical design standards as detailed below have been used as design 
guidance for the recommendations contained within this report. 
 
2.1.1 Camden Council Noise and Vibration Policy 
 
Noise and vibration can have a major effect on amenity and health and therefore quality of life. Camden’s 
high density and mixed-use nature means that disturbance from noise and vibration is a particularly important 
issue in the borough. Camden’s Core Strategy recognises the importance of this issue for Camden’s residents 
and policy DP28 contributes to implement a number of Core Strategy policies, including CS5 - Managing 
the impact of growth and development, CS9 - Achieving a successful Central London, CS11 - Promoting 
sustainable and efficient travel and CS16 - Improving Camden’s health and well-being. 
 
Policy DP28 - Noise and Vibration 
 
The Council will seek to ensure that noise and vibration is controlled and managed and will not grant planning 
permission for: 
 

a.  development likely to generate noise pollution; or 
 

b.  development sensitive to noise in locations with noise pollution, unless appropriate  
attenuation measures are provided. 
 

Development that exceeds Camden’s Noise and Vibration Thresholds will not be permitted. 
The Council will only grant permission for plant or machinery if it can be operated without cause harm to 
amenity and does not exceed Camden’s noise thresholds. 
 
The Council will seek to minimise the impact on local amenity from the demolition and construction phases of 
development. Where these phases are likely to cause harm, conditions and planning obligations may be used 
to minimise the impact. 
 
The effect of noise and vibration can be minimised by separating uses sensitive to noise from development 
that generates noise and by taking measures to reduce any impact. Noise sensitive development includes 
housing, schools and hospitals as well as offices, workshops and open spaces, while noise is generated by rail, 
road and air traffic, industry, entertainment (e.g. nightclubs, restaurants and bars) and other uses. 
 
Conditions may also be imposed to ensure that attenuation measures are kept in place and effective throughout 
the life of the development. 
 
In assessing applications, we will have regard to the Noise and Vibration Thresholds, set out below. These 
represent an interpretation of the standards in PPG24 and include an evening period in addition to the day 
and night standards contained in PPG24, which provide a greater degree of control over noise and vibration 
during a period when noise is often an issue in the borough. 
Table A - Noise levels from places of entertainment on adjoining residential sites at which planning permission will 
not be granted 
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Noise description and 
measurement location 

Period Time 
Sites adjoining places of 

entertainment 

Noise at 1 metre external to a 
sensitive façade 

Day and 
evening 

0700-
2300 

LAeq, 5m shall not increase 
by more than 5dB* 

Noise at 1 metre external to a 
sensitive façade 

Night 
2300-
0700 

LAeq, 5m shall not increase 
by more than 3dB* 

Noise inside any living room of 
any noise sensitive premises, 
with the windows open or 
closed 

Night 
2300-
0700 

LAeq, 5m (in the 63Hz 
octave band measured 

using the ‘fast’ time 
constant) should show no 

increase in dB* 

 
* As compared to the same measure, from the same position, and over a comparable period, with no 
entertainment taking place. 
 
Table B - Noise levels from plant and machinery at which planning permission will not be granted 

 

Noise description and 
location of measurement 

Period Time Noise level 

Noise at 1 metre external to 
a sensitive façade 

Day, evening and 
night 

0000-2400 5dB(A) <LA90 

Noise that has a 
distinguishable discrete 
continuous note (whine, 
hiss, screech, hum) at 1 
metre external to a 
sensitive façade. 

Day, evening and 
night 

0000-2400 10dB(A) <LA90 

Noise that has distinct 
impulses (bangs, clicks, 
clatters, thumps) at 1 metre 
external to a sensitive 
façade. 

Day, evening and 
night 

0000-2400 10dB(A) <LA90 

Noise at 1 metre external to 
sensitive façade where 
LA90>60dB 

Day, evening and 
night 

0000-2400 55dBLAeq 

 
Key references / evidence 
 
• Camden Noise Strategy, 2002 
• The London Plan (Consolidated with Alterations since 2004), 2008 
• Planning Policy Guidance 24: Planning and noise 
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2.1.2 Applicable Standards 
 
2.1.4 BS4142: Plant Noise Limits 
 
As per the limits stipulated in section 2.1 Table E noise levels emanating from all proposed items of plant 
should be designed to be 5dBA below the lowest measured background noise level during the hours of 
operation at the nearest noise sensitive residential properties.  
 
An assessment in accordance with the methodology of BS4142 will be carried out in the later design stages 
once all items of plant and their locations have been designed. 
 
3.0 NOISE SURVEY DETAILS 
 
3.1 Noise Survey Positions 
 
Extended unmanned noise surveys have been undertaken at three positions around the Ambassadors 
theatre as described below and illustrated in the aerial view.  
 
Position 1 – Tower Street and Tower Court corner at a height of approximately 10 meters.  
 
The equipment was set up to measure sound levels at 5 minute intervals between 09:45, Friday 15th August 
2014 and 11:00, Tuesday 19th August 2014.  
 
Position 2 – West Street side at a height of approximately 9 meters. 
 
The equipment was set up to measure sound levels at 5 minute intervals between 10:05, Friday 15th August 
2014 and 19:20, Monday 18th August 2014. 
 
Position 3 – At the north-western roof site boundary approximately 6 meters from the nearest residential 
window (the reference window). 
 
The equipment was set up to measure sound levels at 5 minute intervals between 11:55, Monday 18th August 
2014 and 11:10, Tuesday 19th August 2014. 
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Figure 1 - Measurement positions 

 

 
 
 
Details of the measurement equipment and procedure used are shown in Appendix. 
 
3.2 Noise indices 
 
The equipment was set to record octave band sound pressure levels at 5-minute intervals. The following 
noise indices used in this assessment are as follows: 
 
LAeq,T : The A-weighted equivalent continuous sound pressure level over a period of time, T. 
 
LA90,T : The A-weighted sound pressure level exceeded for 90% of the measurement period. Indicative of the 
background noise level. 
 
The LA90 is considered most representative of the background noise level for the purposes of complying 
with any Local Authority requirements. 
 
Sound pressure level measurements are normally taken with an A-weighting (denoted by a subscript ‘A’, eg 
LA90) to approximate the frequency response of the human ear. 

2 

3 1 
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4.0 NOISE SURVEY RESULTS 
 
4.1. Airborne Noise Survey Results 
 
A summary of the results from the airborne noise survey are given in the section below. 
 
4.1.1 Position 1 – Tower Street 
 
The results of the airborne noise surveys in Position 1 as are shown in the following table. 
 

Table 3 - Summary of survey results Position 1 – Tower Street 

Period From Until 
LA90 dB 

(lowest) 
LAeq, 5m dB 
 (lowest) 

Day 07:00 19:00 51 53 

Evening 19:00 23:00 52 54 

Night 23:00 07:00 48 49 

 
Measured backgrounds are typical for the location – maxima above 90dB(A) will be sirens, police or 
ambulance. 
 
4.1.2 Position 2 – West Street 
 
The results of the airborne noise surveys in Position 2 as are shown in the following table. 
 

Table D - Summary of survey results for Position 2 – West Street 

Period From Until 
LA90 dB 

(lowest) 
LAeq, 5m dB 
 (lowest) 

Day 07:00 19:00 51 53 

Evening 19:00 23:00 52 54 

Night 23:00 07:00 49 51 

 
Measured backgrounds are typical for the location – maxima above 90dB(A) will be sirens, police or 
ambulance. 
 

4.1.3 Position 3 – NW Boundary, Ambassadors Theatre – the reference window + 14m 
 
The results of the airborne noise surveys in Position 3 as are shown in the following table. 
 

Table E - Summary of survey results for Position 3 – Rear 

Period From Until 
LA90 dB 

(lowest) 
LAeq, 5m dB 
 (lowest) 

Day 07:00 19:00 49 51 

Evening 19:00 23:00 48 50 

Night 23:00 07:00 43 44 
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Measured backgrounds are typical for the location – maxima shown above up to 80 dB(A) will be sirens, 
police or ambulance. This is a more sheltered location. 
 

The above noise survey measurements have been used to develop CadnaA noise maps of the site which will 
aid the prediction of the noise levels at all façades of residential and commercial buildings.  
 
5.0 ASSESSMENT OF NOISE SURVEY RESULTS  
 
5.1 Plant noise 
 

5.1.1 Position 1 plant noise limits 
 

Table F - Comparison of airborne noise results in Position 1 with Table B 

Noise description and 
location of measurement 

Period Time 
Required 

Noise level 

Noise level that should 
not be exceeded in this 

position 

Noise at 1 metre external to a 
sensitive façade 

Day, 
evening 

and night 

0000-
2400 

5dB(A) 
<LA90 

51 dB(A) – 5dB =  
46 dB(A) 

Noise that has a 
distinguishable discrete 
continuous note (whine, hiss, 
screech, hum) at 1 metre 
external to a sensitive façade. 

Day, 
evening 

and night 

0000-
2400 

10dB(A) 
<LA90 

51 dB(A) – 10dB =  
41 dB(A) 

Noise that has distinct 
impulses (bangs, clicks, 
clatters, thumps) at 1 metre 
external to a sensitive façade. 

Day, 
evening 

and night 

0000-
2400 

10dB(A) 
<LA90 

51 dB(A) – 10dB =  
41 dB(A) 

The above results are taken from measurements conducted over a 4-day period. If items of plant can be set to switch 
off between 23:00 and 07:00 (night time) limits may be increased by 2 dB. 
 

5.1.2 Position 2 plant noise limits 
 
Table G - Comparison of airborne noise results in Position 2 with Table B 

Noise description and 
location of measurement 

Period Time 
Required 

Noise level 

Noise level that should 
not be exceeded in this 

position 

Noise at 1 metre external to a 
sensitive façade 

Day, 
evening 

and night 

0000-
2400 

5dB(A) 
<LA90 

51 dB(A) – 5dB =  
46 dB(A) 

Noise that has a 
distinguishable discrete 
continuous note (whine, hiss, 
screech, hum) at 1 metre 
External to a sensitive façade. 

Day, 
evening 

and night 

0000-
2400 

10dB(A) 
<LA90 

51 dB(A) – 10dB =  
41 dB(A) 

Noise that has distinct 
impulses (bangs, clicks, 
clatters, thumps) at 1 metre 
external to a sensitive façade. 

Day, 
evening 

and night 

0000-
2400 

10dB(A) 
<LA90 

51 dB(A) – 10dB =  
41 dB(A) 

The above results are taken from measurements conducted over a 3-day period. If items of plant can be set to switch 
off between 23:00 and 07:00 (night time) limits may be increased by 2 dB. 
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5.1.3 Position 3 plant noise limits 
 
Table H - Comparison of airborne noise results in Position 3 with Table B 

Noise description and 
location of measurement 

Period Time 
Required 

Noise level 

Noise level that should 
not be exceeded in this 

position 

Noise at 1 metre external to a 
sensitive façade 

Day, 
evening 

and night 

0000-
2400 

5dB(A) 
<LA90 

48 dB(A) – 5dB =  
43 dB(A) 

Noise that has a 
distinguishable discrete 
continuous note (whine, hiss, 
screech, hum) at 1 metre 
external to a sensitive façade. 

Day, 
evening 

and night 

0000-
2400 

10dB(A) 
<LA90 

48 dB(A) – 10dB = 
38dB(A) 

Noise that has distinct 
impulses (bangs, clicks, 
clatters, thumps) at 1 metre 
external to a sensitive façade. 

Day, 
evening 

and night 

0000-
2400 

10dB(A) 
<LA90 

48 dB(A) – 10dB = 
38dB(A) 

 
5.2 Entertainment/Rehearsal Noise 
 
5.2.1 Position 1 Entertainment Noise Limits 
 
Table I - Comparison of airborne noise results in Position 1 with Table A 

Noise description and 
measurement location 

Period Time 
Sites adjoining places 
of entertainment 

 

Noise at 1 metre external to 
a sensitive façade 

Day and 
evening 

0700-
2300 

LAeq, 5m shall not 
increase by more than 

5dB* 

53 dB(A) + 5 =  
58 dB(A) 

Noise at 1 metre external to 
a sensitive façade 

Night 
2300-
0700 

LAeq, 5m shall not 
increase by more than 

3dB* 

49 + 3 dB(A) =  
52 dB(A) 

 
5.2.2 Position 2 Entertainment Noise Limits 
 
Table J - Comparison of airborne noise results in Position 2 with Table A 

 

Noise description and 
measurement location 

Period Time 
Sites adjoining places 
of entertainment 

 

Noise at 1 metre external to 
a sensitive façade 

Day and 
evening 

0700-
2300 

LAeq, 5m shall not 
increase by more than 

5dB* 

53 dB(A) + 5 =  
58 dB(A) 

Noise at 1 metre external to 
a sensitive façade 

Night 
2300-
0700 

LAeq, 5m shall not 
increase by more than 

3dB* 

51 + 3 dB(A) =  
54 dB(A) 
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5.2.3 Position 3 Entertainment Noise Limits 
 

Table K - Comparison of airborne noise results in Position 3 with Table A 

 

Noise description and 
measurement location 

Period Time 
Sites adjoining places 
of entertainment 

 

Noise at 1 metre external to 
a sensitive façade 

Day and 
evening 

0700-
2300 

LAeq, 5m shall not 
increase by more than 

5dB* 

50 dB(A) + 5 =  
55 dB(A) 

Noise at 1 metre external to 
a sensitive façade 

Night 
2300-
0700 

LAeq, 5m shall not 
increase by more than 

3dB* 

44 + 3 dB(A) =  
47 dB(A) 

 

Figure 2 – CadnaA model for existing background noise levels LA90 at 23.00hrs   

 
Plan 

 
 
NB. Worst case residential window marked at 48dBA, rear of 4, Tower Street +14m. Reference window. 

  

Worst Case 
(quietest) 
residential 
facade 
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Fig 2 – As Figure 1, axonometric view 
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6.0 NOISE MITIGATION 
 
6.1 Plant Noise  
 
As per the limits stipulated in section 2.1 Table B, noise levels emanating from all proposed items of plant 
should be designed to be 5dB below the lowest measured background LA90 during the hours of operation at 
the nearest noise sensitive residential properties.  
 
We recommended that in order to protect the nearest noise sensitive properties around the theatre, the 
mansard screen is to be erected to a height of 2.5 metres. The CadnaA predictions take this into account. 
 
The most affected property from plant noise is the one at the rear of the theatre near measurement position 
3. The mitigation measures recommended here are designed to meet the noise criteria for that position that 
also satisfy the criteria for the rest of the surrounding area. 
 
The primary supply and extract fan chambers will be internally lined with cementitious board, with external 
ductwork and attenuators acoustically lagged. 
 
The main chiller will be fitted with an acoustic package, with low noise fans and an insulated compressor.  
This figure has been used in the CADNA model below. 
 
The quick start generator has been selected to meet the LBC limit at all nearby facades. It has a sound 
insulation package. 
 
6.2 Entertainment/Rehearsal Noise  
 
The rehearsal rooms are designed with an envelope sound insulation value of Dw40dB. The predicted 
breakout noise levels do not increase the existing minimum LAeq,5m measured over the survey period. 
The CadnaA model in Figures E/F shows the predicted noise propagation around the site based on the 
minimum 5-minute LAeq measured during daytime hours (07:00-23:00).  
 
The existing acoustic separation to the adjacent office on West Street will be maintained or increased. 
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APPENDIX A: MEASUREMENT EQUIPMENT AND PROCEDURE  
 
Background noise levels have been measured over a minimum period of 24 hours at the front and rear of 
the proposed site, the measurement positions are shown in section 3.1. 
 
Position 1 – Tower Street and Tower Court corner at a height of approximately 10 metres.  
 
The equipment was set up to measure sound levels at 5 minute intervals between 09:45, Friday 15th August 
2014 and 11:00, Tuesday 19th August 2014.  
 
Position 2 – West Street side at a height of approximately 9 metres. 
 
The equipment was set up to measure sound levels at 5 minute intervals between 10:05, Friday 15th August 
2014 and 19:20, Monday 18th August 2014. 
 
Position 3 – At the north-western site boundary approximately 6 metres from the nearest residential 
(reference window). 
 
The equipment was set up to measure sound levels at 5 minute intervals between 11:55, Monday 18th August 
2014 and 11:10, Tuesday 19th August 2014. 
  
 
The levels were recorded as A-weighted and octave band Leq, Lmax and L90 using the following equipment. 
 
2 x Norsonic 118 Real Time Analyser (serial nos 28282, 28134) 
Norsonic 1251 Calibrator 
GRAS Environmental Microphone 
 
The equipment was calibrated before and after the survey and no drift from calibration was found. 
 
The weather conditions throughout the survey were acceptable throughout.  
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APPENDIX B: NOISE TIME HISTORY CHARTS 
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APPENDIX C: ROOF PLANT PLAN 
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APPENDIX D: CADNA A NOISE MAPPING  
 

Figure A – CadnaA model for existing background noise levels LA90 at 23.00hrs, with proposed building envelope 

 

 
 
NB. REFERENCE WINDOW MARKED AT 46dB(A), REAR OF 4, TOWER STREET +14m 
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Figure B - As Figure A – axonometric view 
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Figure C – AHU + treated chiller total noise impact, plan at 14m 
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Figure D - As Figure C – axonometric view 
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Figure E – Rehearsal break-out impact, plan at + 14m 
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Figure F – as Figure E, axonometric 
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APPENDIX E: GLOSSARY OF ACOUSTIC TERMS 
  
DECIBEL (dB) - A unit of sound pressure measurement 
Sound Pressure Level in dB (Lp) = 20 log (Measured sound pressure/Reference sound pressure = 20 μPa) 
 
dB(A) - The A -weighted sound pressure level, the weighting network reduces low frequency sound in a similar way to 
the human ear. 
 
REVERBERATION TIME (RT or T) – decay of sound in rooms  
The time taken for a sound, once terminated, to fall through 60dB i.e. to one millionth of its original sound intensity. 
T30 – RT for first 30dB of decay. RT500 - Mid frequency RT. 
 
HERTZ (Hz) - a unit of frequency measurement. The normal range of hearing is from 20Hz to about 15kHz. 
 
ABSORPTION COEFFICIENT – degree to which a material absorbs sound. 
The ratio of absorbed to incident sound energy (perfect absorber = 1) 
 
SOUND REDUCTION INDEX R – quantity which describes a material’s ability to reduce the sound pressure level across 
it (e.g. a wall or floor) 
 
R = L1 – L2 + 10log (S/A) 
 
L1 - Average sound pressure level in source room (averaged from 100 Hz – 3150 Hz) 
L2 - Average sound pressure level in receiving room (averaged from 100 Hz – 3150 Hz) 
S – Wall Area (m2) 
A – Total absorption in receiving room (m2 units) 
 
Rw – weighted sound reduction index – laboratory measurement. 
 
AVERAGE ROOM TO ROOM LEVEL DIFFERENCE – D, dB  = L1 – L2, averaged 1/3 octave bands from 100Hz – 3150kHz in 
situ. 
 
Dw – weighted value of D (usually 2 - 3dB higher) 
 
DnT, w – Dw corrected for reverberation time of receiving room 
 
NOISE RATING CURVES (NR CURVES) – set of curves used to describe optimum background noise levels for different 
tasks. 
 
L10/90 LEVEL (dB) - The level in dB of a time varying sound pressured level (e.g. traffic) exceeded for 10%/90% of the 
time of measurement. 
L90 is usually called the BACKGROUND NOISE LEVEL. 
  
Leq AVERAGE SOUND PRESSURE LEVEL – level dB of a time varying sound pressure level with equal amounts of energy 
above and below it, for the time of measurement. 
 
TONAL NOISE – noise of a single frequency (or a narrow band of frequencies that can be perceived as a tone), audible 
above the broad band noise background. Noise which is at least 5dB above the average of the 1/3 octave band sound 
pressure levels immediately on either side of it. 
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APPENDIX F: CALIBRATION CERTIFICATES FOR ANALYSERS 
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APPENDIX G: SURVEY RESULTS (sample raw data for each position) – part only. 
 
Position 1 – Tower Street and Tower Court corner 

Date Time LAeq LA90 LA90 

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

                        

15/08/2014 09:45:00 68.7 59.0 67.0 59.3 57.5 55.7 53.6 50.9 46.4 39.5 

15/08/2014 09:50:00 72.1 59.8 68.5 59.2 58.3 56.4 54.0 51.9 47.2 39.9 

15/08/2014 09:55:00 60.6 58.1 67.0 58.6 57.2 55.6 52.2 49.5 44.8 37.8 

15/08/2014 10:00:00 60.6 56.2 67.5 57.3 56.1 53.8 50.7 47.2 42.6 33.5 

15/08/2014 10:05:00 58.5 55.9 67.1 56.6 55.6 53.2 50.3 46.9 42.1 32.8 

15/08/2014 10:10:00 61.4 56.5 67.1 57.4 56.3 53.4 51.0 47.4 42.4 33.2 

15/08/2014 10:15:00 63.5 57.4 66.8 57.3 56.1 54.4 52.3 48.7 43.6 34.9 

15/08/2014 10:20:00 59.3 56.3 66.6 56.7 55.7 53.5 50.9 47.5 42.7 33.4 

15/08/2014 10:25:00 59.2 56.7 68.0 57.3 55.8 53.9 51.1 47.4 42.7 33.8 

15/08/2014 10:30:00 63.7 56.7 66.3 57.0 55.7 54.0 51.4 47.6 42.4 33.3 

15/08/2014 10:35:00 60.2 55.3 63.7 55.2 54.0 53.0 49.8 46.8 41.2 32.0 

15/08/2014 10:40:00 58.3 54.3 63.0 54.6 53.6 52.5 48.7 45.1 39.1 29.5 

15/08/2014 10:45:00 59.1 54.6 64.3 55.8 54.6 52.5 48.9 45.5 39.1 29.7 

15/08/2014 10:50:00 61.5 55.1 64.1 56.0 54.5 52.9 49.7 46.0 39.7 30.2 

15/08/2014 10:55:00 58.4 54.7 63.4 55.1 53.9 52.7 49.5 45.6 39.3 30.6 

15/08/2014 11:00:00 60.3 57.0 65.2 56.6 55.4 53.8 52.5 48.4 42.5 34.3 

15/08/2014 11:05:00 61.2 57.0 64.6 56.3 55.2 53.4 52.2 48.8 43.6 35.2 

15/08/2014 11:10:00 60.1 55.8 64.2 56.3 54.8 52.9 51.3 46.6 40.7 30.9 

15/08/2014 11:15:00 59.2 55.2 63.6 55.7 54.4 53.1 49.7 45.8 39.4 30.8 

15/08/2014 11:20:00 58.2 54.6 63.6 55.7 53.9 52.2 49.2 45.6 38.9 29.9 

15/08/2014 11:25:00 58.9 55.5 64.7 56.3 54.9 53.0 50.3 46.7 40.6 31.1 

15/08/2014 11:30:00 59.5 56.4 64.3 56.1 54.6 53.5 51.4 47.9 42.2 31.9 

15/08/2014 11:35:00 58.3 55.1 63.8 55.6 54.4 52.9 49.8 46.2 40.8 31.5 

15/08/2014 11:40:00 58.2 55.3 63.9 55.9 54.5 52.7 49.9 46.5 40.3 30.5 

15/08/2014 11:45:00 58.0 54.9 63.4 55.6 54.3 52.4 49.5 46.3 40.0 30.7 

15/08/2014 11:50:00 58.7 54.5 63.2 55.2 54.2 52.1 49.1 45.6 39.3 29.9 

15/08/2014 11:55:00 58.2 54.3 63.5 55.2 54.0 52.2 48.7 44.9 39.4 30.3 

15/08/2014 12:00:00 58.1 54.6 63.4 55.3 54.3 52.6 49.3 45.0 39.7 30.7 

15/08/2014 12:05:00 58.7 55.8 63.8 56.0 54.8 53.6 50.6 46.6 40.2 30.2 

15/08/2014 12:10:00 57.4 54.6 63.3 55.5 54.0 52.5 49.4 45.7 39.3 29.1 

15/08/2014 12:15:00 57.8 55.3 63.6 55.7 54.5 53.1 50.0 45.8 39.7 29.9 

15/08/2014 12:20:00 60.5 54.9 63.6 55.3 54.2 53.1 49.5 45.5 39.3 29.8 

15/08/2014 12:25:00 57.8 55.2 63.7 56.0 54.5 53.0 49.8 46.2 40.0 30.1 

15/08/2014 12:30:00 57.6 54.7 63.5 55.3 54.1 52.8 49.3 45.2 39.7 30.5 

15/08/2014 12:35:00 60.2 55.8 63.7 56.2 54.7 53.5 50.7 46.7 41.0 31.6 

15/08/2014 12:40:00 57.2 54.6 63.2 55.3 53.9 52.7 49.2 45.1 38.5 28.7 

15/08/2014 12:45:00 57.5 54.8 63.5 56.0 54.3 52.5 49.6 45.4 38.6 28.8 

15/08/2014 12:50:00 58.6 55.1 63.5 55.9 54.1 52.8 49.9 46.2 39.5 30.1 

15/08/2014 12:55:00 58.8 55.6 63.8 56.8 54.7 53.5 50.2 46.2 39.4 29.8 
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Position 2 – West Street 

Date Time LAeq LA90 LA90 

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

                        

15/08/2014 10:05:00 61.8 55.9 62.7 58.0 55.4 52.8 49.9 46.9 43.1 34.7 

15/08/2014 10:10:00 60.9 55.8 63.1 58.2 55.3 53.1 50.2 46.7 41.3 33.0 

15/08/2014 10:15:00 57.9 55.3 62.8 58.8 54.8 53.1 49.3 46.0 40.8 32.3 

15/08/2014 10:20:00 60.8 55.5 62.8 58.7 55.3 53.1 49.9 46.8 42.1 33.8 

15/08/2014 10:25:00 58.1 55.7 62.9 58.6 55.0 53.3 49.9 46.2 41.7 33.8 

15/08/2014 10:30:00 59.8 56.0 63.0 58.5 55.1 53.6 50.5 46.7 42.0 33.9 

15/08/2014 10:35:00 60.4 54.9 62.3 57.3 54.2 52.8 49.1 45.8 41.2 33.5 

15/08/2014 10:40:00 56.7 54.5 62.1 57.2 54.3 52.5 48.7 45.1 40.8 33.1 

15/08/2014 10:45:00 59.6 55.5 62.9 57.7 55.2 52.8 49.6 46.5 41.7 33.6 

15/08/2014 10:50:00 68.6 54.9 62.5 57.6 54.7 52.6 49.2 45.9 42.0 33.6 

15/08/2014 10:55:00 59.4 55.3 62.0 57.0 54.7 53.2 49.6 46.0 41.9 34.1 

15/08/2014 11:00:00 61.4 56.1 63.2 58.1 54.9 53.8 50.5 47.1 42.2 34.5 

15/08/2014 11:05:00 63.3 55.8 62.6 57.6 54.9 53.1 50.4 46.8 43.1 34.5 

15/08/2014 11:10:00 58.9 55.4 62.8 57.6 55.1 52.9 49.8 46.4 42.2 33.7 

15/08/2014 11:15:00 59.2 55.3 62.4 57.5 54.4 53.3 49.7 46.0 41.6 33.3 

15/08/2014 11:20:00 58.9 55.8 62.3 57.3 54.7 53.4 50.2 47.0 42.3 34.0 

15/08/2014 11:25:00 58.9 55.8 62.9 57.8 55.2 53.2 50.6 46.9 42.0 33.4 

15/08/2014 11:30:00 58.4 55.5 62.4 57.8 54.9 53.1 49.8 46.5 42.0 33.4 

15/08/2014 11:35:00 57.9 55.1 62.3 57.5 54.6 52.7 49.6 46.1 42.0 33.2 

15/08/2014 11:40:00 60.6 55.2 62.5 57.3 55.0 52.8 49.5 46.1 42.3 33.5 

15/08/2014 11:45:00 58.3 55.4 62.3 57.3 54.5 53.1 49.7 46.3 42.2 33.7 

15/08/2014 11:50:00 60.3 55.1 62.4 57.3 54.5 53.2 49.4 45.6 41.5 33.5 

15/08/2014 11:55:00 58.5 55.8 62.2 57.3 54.7 53.5 49.8 46.5 43.4 34.9 

15/08/2014 12:00:00 60.9 56.3 62.7 57.7 55.5 54.1 50.6 46.7 44.0 35.7 

15/08/2014 12:05:00 65.0 57.5 63.2 59.1 56.7 54.8 52.2 48.9 44.9 35.7 

15/08/2014 12:10:00 59.3 55.5 62.2 57.7 55.5 53.0 49.4 46.1 43.4 33.8 

15/08/2014 12:15:00 61.0 56.2 62.7 57.9 55.8 53.8 50.3 46.2 43.6 34.6 

15/08/2014 12:20:00 60.3 56.2 63.1 57.9 55.7 53.9 50.5 46.7 42.7 34.8 

15/08/2014 12:25:00 61.0 56.3 62.9 58.4 55.8 54.1 50.5 46.6 43.1 34.6 

15/08/2014 12:30:00 58.0 55.0 62.4 57.5 54.7 52.7 49.0 45.2 42.9 33.5 

15/08/2014 12:35:00 59.5 56.1 63.4 58.3 55.5 53.5 50.2 46.7 43.3 34.6 

15/08/2014 12:40:00 58.9 55.3 62.5 57.2 54.5 53.1 50.1 46.2 41.2 32.7 

15/08/2014 12:45:00 58.0 55.5 62.5 57.3 54.8 53.2 50.1 46.4 40.2 31.7 

15/08/2014 12:50:00 58.6 55.7 62.4 57.5 54.5 53.3 50.2 46.6 41.4 33.4 

15/08/2014 12:55:00 60.0 56.1 63.0 58.1 55.4 53.9 50.8 46.7 41.6 32.6 

15/08/2014 13:00:00 58.5 55.1 62.7 57.1 54.4 52.9 49.5 45.9 40.8 32.1 

15/08/2014 13:05:00 59.1 56.0 63.2 57.5 54.8 53.7 50.5 46.9 41.5 32.7 

15/08/2014 13:10:00 58.4 55.7 62.7 57.2 54.7 53.3 50.2 46.7 41.6 32.7 

15/08/2014 13:15:00 59.0 55.4 62.5 57.3 54.6 53.4 49.9 46.4 41.4 33.4 

15/08/2014 13:20:00 58.4 56.0 62.9 57.6 55.2 53.7 50.4 46.8 41.6 32.2 
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Position 3 – Rear (north-western site boundary) 

Date Time LAeq LA90 L90 

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

                        

18/08/2014 11:55:00 53.8 52.0 60.3 55.3 52.0 50.2 45.6 41.8 36.6 27.6 

18/08/2014 12:00:00 67.1 52.3 61.3 55.9 52.5 50.5 45.7 39.6 35.0 28.2 

18/08/2014 12:05:00 53.1 50.5 60.6 55.1 51.4 49.0 43.6 39.4 34.7 26.3 

18/08/2014 12:10:00 51.3 50.3 59.9 54.9 51.2 48.7 43.4 39.1 34.4 25.4 

18/08/2014 12:15:00 51.9 50.8 60.5 55.1 51.9 49.1 44.2 39.7 34.5 25.9 

18/08/2014 12:20:00 52.3 50.7 60.2 55.0 51.8 49.1 44.1 39.5 34.4 25.7 

18/08/2014 12:25:00 51.8 50.5 60.0 55.0 51.3 48.8 43.8 39.4 34.9 26.3 

18/08/2014 12:30:00 51.4 50.5 60.2 54.8 51.2 48.9 43.9 39.4 34.4 25.6 

18/08/2014 12:35:00 53.7 50.8 60.3 55.1 51.7 49.4 44.0 39.5 34.6 25.9 

18/08/2014 12:40:00 52.1 50.5 59.7 54.7 51.4 49.2 43.6 39.5 34.3 25.8 

18/08/2014 12:45:00 53.1 51.1 60.2 55.2 52.0 49.6 44.4 40.1 34.8 26.2 

18/08/2014 12:50:00 52.4 51.0 60.4 55.2 51.7 49.2 43.9 40.1 34.0 25.0 

18/08/2014 12:55:00 54.0 50.5 60.5 54.8 51.3 48.8 43.6 39.7 34.3 26.1 

18/08/2014 13:00:00 54.7 50.9 60.4 55.4 51.7 49.3 43.8 40.1 34.1 25.0 

18/08/2014 13:05:00 52.1 50.7 60.0 54.8 51.5 49.4 44.1 39.8 33.9 25.0 

18/08/2014 13:10:00 53.9 50.7 60.0 54.9 51.5 49.6 43.6 39.2 32.7 23.2 

18/08/2014 13:15:00 51.1 50.2 59.6 54.5 51.0 49.1 43.3 38.7 32.9 22.8 

18/08/2014 13:20:00 51.4 50.6 60.4 54.9 51.2 49.1 44.0 39.4 33.8 24.6 

18/08/2014 13:25:00 50.7 49.8 60.0 54.6 50.8 48.0 43.3 38.8 33.3 24.4 

18/08/2014 13:30:00 52.9 50.5 59.9 54.6 50.9 49.0 43.7 39.1 33.4 24.1 

18/08/2014 13:35:00 51.4 50.8 59.8 54.8 51.0 49.8 43.7 39.3 32.7 23.1 

18/08/2014 13:40:00 51.9 51.0 60.2 55.0 51.5 50.0 43.8 39.1 35.9 26.3 

18/08/2014 13:45:00 54.0 51.1 60.3 55.2 51.9 50.0 43.9 39.1 35.8 26.2 

18/08/2014 13:50:00 52.1 50.6 59.6 54.6 51.1 49.5 43.7 38.7 35.7 26.4 

18/08/2014 13:55:00 54.8 50.9 59.8 54.8 51.6 49.8 44.0 39.1 35.8 26.3 

18/08/2014 14:00:00 52.8 50.2 59.5 54.3 50.8 49.1 43.1 38.6 35.0 25.4 

18/08/2014 14:05:00 53.4 51.0 60.1 54.6 51.1 50.4 43.7 38.8 35.3 25.6 

18/08/2014 14:10:00 53.3 50.9 60.0 54.9 51.3 50.1 43.6 38.7 35.2 25.0 

18/08/2014 14:15:00 53.2 51.0 59.8 54.8 51.5 49.9 44.1 39.2 35.3 25.7 

18/08/2014 14:20:00 53.1 50.5 59.9 54.6 51.0 49.4 43.3 38.6 35.0 25.6 

18/08/2014 14:25:00 59.6 50.9 60.4 55.2 51.5 49.8 44.1 39.3 35.7 26.1 

18/08/2014 14:30:00 68.3 51.8 61.2 56.3 52.6 51.2 44.5 39.2 36.0 26.4 

18/08/2014 14:35:00 52.3 50.5 59.4 54.4 50.9 50.3 42.7 37.8 34.2 25.4 

18/08/2014 14:40:00 51.9 50.5 59.7 54.6 51.1 49.5 43.3 38.2 34.5 26.2 

18/08/2014 14:45:00 52.5 50.3 59.8 54.7 50.9 48.9 43.4 38.7 35.5 26.5 

18/08/2014 14:50:00 53.3 50.3 59.5 54.5 51.0 49.0 43.4 38.3 35.3 26.6 

18/08/2014 14:55:00 51.1 50.3 59.8 54.4 50.9 49.3 43.1 38.0 35.0 25.9 

18/08/2014 15:00:00 52.5 50.5 60.0 54.9 51.1 49.4 43.3 38.4 35.2 26.1 

18/08/2014 15:05:00 52.8 49.9 59.9 54.6 50.7 48.8 42.8 37.6 35.2 25.5 

18/08/2014 15:10:00 54.0 50.7 60.0 55.1 51.1 49.4 43.2 38.5 36.1 26.1 

 
 
  



 
 
 

35 | P a g e  
 

APPENDIX H: PROVISIONAL PLANT SELECTIONS 
 
A/ MAIN SUPPLY/EXTRACT AHUs 

 
 
PANEL INSERTION LOSSES TO BE INCREASED BY 10dB ON THE ABOVE 
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B/ CHILLER (LOW NOISE PACKAGE – AA203) 
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C/ STANDBY GENERATOR (ACOUSTIC PACKAGE) 
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APPENDIX I: GENERATOR NOISE TRANSMISSION CALCULATION 
 
 

Element Level Comments 

Units sound power level 88 dB(A)  

Directivity + 3 dB One additional reflective surface 

Correction factor - 11 Sound power to pressure correction 

Acoustic screening - 15  

Distance losses - 20 Approximately 10m away to 1m from window 

Cumulative SPL at building 
opposite 

45 dB(A) Meets design criterion of 54 LA90 + 10 dB 

 
The level at the window is well below the LBC limit. 
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APPENDIX J:  SITE PHOTOGRAPHS 

 
 

 
 
 
REAR OF 4, TOWER STREET 

REFERENCE WINDOW 
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VIEW TOWARDS TOWER STREET, REAR THEATRE ROOF 
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VIEW TOWARDS TOWER STREET, REAR THEATRE ROOF 
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VIEW TOWARDS WEST STREET, REAR THEATRE ROOF 
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VIEW TOWARDS TOWER STREET, REAR THEATRE ROOF 

 




