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Technical Note – AO Arena Noise, Boddingtons 
November 26, 2025 
 
Our Ref: CSGA-C2164-TN03 – Boddingtons, Planning Condition 23a – AO Arena Event Noise 
 
Client: Graham Construction 
 
 

Introduction 
A review of noise break-in has been carried out by Cundall and is detailed in the Planning 
Stage Noise Impact Assessment Report (Ref: BODM-CDL-XX-XXRP-AS-45200 P02 dated 
16th August 2023). The report details the criteria in terms of ProPG, British Standard 
guidance BS8233:2014 and Manchester City Council (MCC) entertainment noise 
requirements. 

The Cundall report details the noise surveys and assessment of noise impact on the 
development from all measured sources for compliance with internal ambient noise level 
criteria. 

The site is located close to Great Ducie Street and the AO arena and is therefore potentially 
subject to entertainment noise and significant road traffic noise. The Cundall assessment 
concludes that entertainment noise from the AO Arena is below the level of traffic noise at 
the development and therefore predicts it will meet MCC criteria for entertainment noise. 

Concerns have been raised by the Local Authority EHO, that the noise survey and assessment 
of entertainment noise from the AO Arena by Cundall is inadequate, due to the type of event 
surveyed. 

To address these concerns, CSG Acoustics have undertaken two new noise surveys and a 
new noise break-in assessment from the AO Arena.  

This letter details the results of the noise surveys and subsequent noise break-in review of 
entertainment noise affecting the new Boddingtons development.  

This technical note is supplementary to the first technical note (C2164-TN01) which 
addresses noise break-in and internal ambient noise levels from all sources, except the AO 
Arena noise. 
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1 Manchester City Council Internal Noise Criteria – Entertainment Noise 

Manchester City Council have imposed a Planning Condition (23a) on the Boddingtons 
development, which relates to low frequency entertainment noise. 

The specific wording of the condition is as follows: 

‘Where applicable (entertainment/music): Additionally, where entertainment noise is a factor 
in the noise climate the sound insulation scheme shall be designed to achieve internal noise 
levels in the 63Hz and 125Hz octave band centre frequency bands so as not to exceed (in 
habitable rooms) 47db and 41 dB respectively.’ 

The following table presents the event noise levels to be achieved within the habitable rooms 
(Bedrooms and Living Rooms) of the Boddingtons development, specifically relating to 
entertainment noise. 

Table 1.1: Internal Noise Level Criteria – Entertainment/Music Noise 

Space 
 

Internal Noise Level from AO Arena Events, Leq, 5min 
Octave Band Centre Frequency, Hz 

63Hz 125Hz 

Habitable Room  

(Bedrooms and Living Rooms) 
47 dB 41 dB 
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2 Noise Survey – AO Arena Noise Levels 
Noise from the AO Arena has been measured by CSG Acoustics on 17th October from 
8:22pm – 9:27pm during ‘Busted vs McFly’ gig (Survey 1) and also on the 16th November 
from 8:25pm-10:10pm during ‘Offspring’ gig (Survey 2). The worst-case noise levels from 
the two concerts have been used on our assessment and are considered suitable as 
assessment of noise levels from the AO Arena. 

The measurements were taken at 1.5m above the ground and also approximately 30m above 
the ground with line of sight to the AO Arena roof. The measurements taken at height by 
mounting a sound level meter on the onsite crane, as marked below (MP2). 

Measurements were taken in 5-minute periods, in line with MCC criteria. 

Figure 2.1: Noise Measurement Positions 

 
 

 

Survey 1 MP1 – 1.5m above ground 

Boddingtons Site 

AO Arena 

Survey 2 MP2 – 35m above ground 
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The equipment used for the survey was as follows: 

Table 2.1: Equipment (Survey 1) 
Equipment Model Serial No. Certificate No. Calibration Date 

Class 1 SLM 01dB SOLO 60672 

07212/1 09/05/2025 Microphone 01dB - MCE212 80836 

Preamplifier 01dB - PRE21S 13541 

Calibrator Cirrus CR:511E 33927 07367/1 20/08/2025 

Table 2.2: Equipment (Survey 2) 
Equipment Model Serial No. Certificate No. Calibration Date 

Class 1 SLM 01dB FUSION 10816 

07211/1 01/05/2025 Microphone GRAS 1/2" - 40CD 383040 

Preamplifier 01dB - PRE22 10959 

Calibrator Cirrus CR:511E 33927 07367/1 20/08/2025 

Both noise surveys were fully attended and the weather was suitable for noise measurement 
being dry with only a light breeze. 

Noise Survey Results 

Table 2.3: Noise Measurement Results (Survey 1, AO Arena – Busted vs McFly) 

Location Time 

Noise Level from AO Arena Events, Leq, 5min 
Octave Band Centre Frequency, Hz 

63Hz 125Hz 

MP1 

Boddington Site 

As Shown in Figure 2.1 

20:22 70.5 55.0 

20:27 67.9 54.5 

20:32 67.7 54.1 

20:37 66.2 51.7 

20:47 70.3 54.9 
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20:57 68.3 57.0 

21:02 64.7 52.9 

21:07 63.2 53.0 

21:12 67.3 52.9 

21:17 69.2 54.6 

21:22 65.1 57.3 

 

Table 2.4: Noise Measurement Results (Survey 2, AO Arena – Offspring) 

Location Time 

Noise Level from AO Arena Events, Leq, 5min 
Octave Band Centre Frequency, Hz 

63Hz 125Hz 

MP2 

Boddingtons Site 
overlooking AO Arena 

roof 

As Shown in Figure 2.1 

20:25 66.9 55.9 

20:30 63.8 58.5 

20:35 65.5 56.9 

20:40 59.6 54.7 

20:45 63.1 55 

20:50 61.4 53.4 

20:55 64.4 53.9 

21:00 65.6 54.8 

21:05 66.6 54.9 

21:10 65.8 55.5 

21:15 66 55.8 

21:20 65.9 54.7 

21:25 66.9 55.8 
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Location Time 

Noise Level from AO Arena Events, Leq, 5min 
Octave Band Centre Frequency, Hz 

63Hz 125Hz 

21:30 62.7 54.4 

21:35 62.7 54.3 

21:40 65.1 55.5 

21:45 65.5 54.7 

21:50 67.2 56.4 

21:55 63.6 53.6 

22:00 60.3 53.8 

22:05 62.5 54.3 

Based the above measured noise data a 3D CadnaA noise model has been verified and façade 
incident noise levels (LAeq, 5mins) have been predicted, allowing internal noise levels and 
subsequent façade sound insulation requirements to be specified.  

3 AO Arena Event Noise Break-in Assessment 
Noise break-in levels from the AO Arena event have been assessed against internal ambient 
noise level criteria stated in the MCC Planning Condition (Table 1.1). 

The noise levels are assessed in the daytime period, there is no change to the night-time 
strategy, with the assumption that AO Arena events do not occur during the night-time 
period (23:00-07:00). 

Façade Incident Noise Levels – Noise Modelling 
The site and surrounding buildings have been modelled in CadnaA software using large 
horizontal and vertical areas sources to represent the noise breakout from the AO Arena roof 
and vertical cladding. 

The worst-case highest level predicted is at the top floor of the nearest block (Block B) and 
is 64dBA (77dB @63Hz and 66 dB @ 125Hz). These levels are significantly higher than 
assessed in the original planning report by Cundall. 

The following figures show the predicted worse case incident LAeq,5mins at the Boddingtons 
site due to the AO Arena event. 
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Figure 3.1: Noise Model Overview 

 

 

Figure 3.2: Boddingtons Facade Noise Levels, LAeq,5mins (dB) - South West View 

 

 

AO Arena 

Boddingtons Site 
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Figure 3.3: Boddingtons Facade Noise Levels, , LAeq,5mins (dB) - South East View 

 
 
 
The following table details the worst-case noise levels predicted at the Boddington B site (Block B 
upper floors). 

Table 3.1: Worst Case Façade Incident Noise Levels 

Location 
 

Noise Level from AO Arena Events, Leq, 5min (dB) 
Octave Band Centre Frequency, Hz dBA 

63Hz 125Hz 

Block B 

(Top Floor – South Facing) 
77 66 64 

 

Proposed Glazing and Noise Break-in Assessment 
There are three types of glazing currently proposed as detailed in Table 3.2 below. Further 
details and full specifications are appended to this technical note. All three proposed glazed 
units are a triple glazed configuration. 

The data provided by the glazing supplier does not include 63Hz sound insulation 
performance, therefore INSUL software has been used to predict the performance in the 63Hz 
frequency band. The software predicts 26dB sound reduction at 63Hz for all three glazing 
configurations. 
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The following table details the proposed glazing types (As per LDG technical submittal dated 
7/10/2025) and the predicted acoustic performance at low frequency. 

Table 3.2: Glazing Types and Acoustic Performance 

Glazing 
Sound Reduction Indices (dB) 

63Hz* 125Hz** Rw** 

G1 

6.8mm Lam / (16mm gap 1) / 
4mm / (16mm gap 2) / 6mm 

26 17 39 

G2 

8.8mm Lam / (16mm gap 1) / 
4mm / (16mm gap 2) / 6mm 

26 25 43 

G3 

10.8mm Lam / (16mm gap 1) / 
4mm / (16mm gap 2) / 6mm 

26 21 41 

*Predicted using INSUL 
**Provided by glazing supplier 
 

The internal noise level due to the AO Arena event has been predicted using the performance 
of the proposed glazing. It was found that type G1 (Rw 39) glazing is suitable for majority of 
the development and G2 is suitable for the higher floors of the Building B to protect against 
noise from the AO arena. The following Figures 3.4 to 3.6, show the required glazing 
specifications marked on the elevation drawings to achieve the Planning Condition 
requirements.  

Note the following specification locations covers the facades shown and previous 
specification for all other facades detailed in Planning Stage Noise Impact Assessment 
Report (Ref: BODM-CDL-XX-XXRP-AS-45200 P02 dated 16th August 2023) still apply. 
Calculations showing each glazing configuration and subsequent predicted internal level 
meeting the MCC Planning Condition requirements, is appended to this letter. 
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Figure 3.4: Glazing Requirements - South Facing (towards AO Arena) 
 

 
Notes: 

• ‘Building A’ glazing specification is suitable as currently specified in the Cundall report. It requires 
enhanced glazing due to road traffic noise from Ducie Street, not AO Arena noise. It is just shown 
above for clarity. 

• See Table 3.2 for full low frequency glazing specification in Octave Bands. 

  

G1 

G1 

G2 

G2 G3 

G2 

G3 
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Figure 3.5: Glazing Requirements – East Facing 

  
See Table 3.2 for full low frequency glazing specification in Octave Bands. 

 

G2 

G1 
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Figure 3.6: Glazing Requirements – West Facing 

 
See Table 3.2 for full low frequency glazing specification in Octave Bands 

G1 

G2 



CSGA 8233 Noise Breakin Calculation 
Block B Lower Floors (G1 Glazing)
Façade Area (Typical Including Window) 9.6
Window Area (typical) 4.0
Area of Ceiling 0
Total Area 9.6
Room Vol 68.64

63 125 250 500 1000 2000 dBA
Source Noise Level (Day) LAeq 73.5 62.5 58.5 54.5 58.5 53.5 60
Glazing (G1 Rw 39) Rwi 26 17 31 37 47 43
SFS System with 100mm Facing Brick Rew 41 49 49 54 62 64
Absorption Area 22 22 22 22 22 22
Composite Performance Calc 63 125 250 500 1000 2000
Glazing (G1 Rw 39) Rwi 26 17 31 37 47 43
SFS System with 100mm Facing Brick Rew 41 49 49 55 55 60
Composite Perfromance -29.6 -20.8 -34.7 -40.7 -49.9 -46.7
+10*LOG(S) 9.8 9.8 9.8 9.8 9.8 9.8
-10*log(A) -13.4 -13.4 -13.4 -13.4 -13.4 -13.4
+3 3 3 3 3 3 4
Internal Noise Level Prediction 43 41 23 13 8 0 26.1

Calculation Inputs



CSGA 8233 Noise Breakin Calculation 
Block B Upper Floors (G2 Glazing)
Façade Area (Typical Including Window) 9.6
Window Area (typical) 4.0
Area of Ceiling 0
Total Area 9.6
Room Vol 68.64

63 125 250 500 1000 2000 dBA
Source Noise Level (Day) LAeq 77.0 66.0 62.0 58.0 62.0 57.0 64
Glazing (G2 Rw 43) Rwi 26 25 32 43 49 43
SFS System with 100mm Facing Brick Rew 41 49 49 54 62 64
Absorption Area 22 22 22 22 22 22
Composite Performance Calc 63 125 250 500 1000 2000
Glazing (G2 Rw 43) Rwi 26 25 32 43 49 43
SFS System with 100mm Facing Brick Rew 41 49 49 55 55 60
Composite Perfromance -29.6 -28.8 -35.7 -46.4 -51.5 -46.7
+10*LOG(S) 9.8 9.8 9.8 9.8 9.8 9.8
-10*log(A) -13.4 -13.4 -13.4 -13.4 -13.4 -13.4
+3 3 3 3 3 3 4
Internal Noise Level Prediction 47 37 26 11 10 0 24.7

Calculation Inputs



CSGA 8233 Noise Breakin Calculation 
Block B Upper Floors (G3 Glazing)
Façade Area (Typical Including Window) 9.6
Window Area (typical) 4.0
Area of Ceiling 0
Total Area 9.6
Room Vol 68.64

63 125 250 500 1000 2000 dBA
Source Noise Level (Day) LAeq 77.0 66.0 62.0 58.0 62.0 57.0 64
Glazing (G3 Rw 41) Rwi 26 21 33 49 50 63
SFS System with 100mm Facing Brick Rew 41 49 49 54 62 64
Absorption Area 22 22 22 22 22 22
Composite Performance Calc 63 125 250 500 1000 2000
Glazing (G3 Rw 41) Rwi 26 21 33 49 50 63
SFS System with 100mm Facing Brick Rew 41 49 49 55 55 60
Composite Perfromance -29.6 -24.8 -36.7 -51.5 -52.2 -61.0
+10*LOG(S) 9.8 9.8 9.8 9.8 9.8 9.8
-10*log(A) -13.4 -13.4 -13.4 -13.4 -13.4 -13.4
+3 3 3 3 3 3 4
Internal Noise Level Prediction 47 41 25 6 9 0 26.5

Calculation Inputs



Sound Insulation Prediction (v10.0.3)
Program copyright Marshall Day Acoustics 2017   |   Margin of error is generally within Rw ±3 dB

Date:   03/11/2025
Job Name:

System description
Pane 1
Cavity
Pane 2
Cavity
Pane 3
Details

1 x 6.76 mm Laminated Glass (generic PVB)
Aluminium Frame (Generic type), argon:  16 mm
1 x 4 mm Glass
Aluminium Frame (Generic type), argon:  16 mm
1 x 6 mm Glass
Wave-based model, Panel Size  1.3 m x 1.5 m, Partition surface mass = 39.7 kg/m², Mass-air-mass resonant frequency = : 137 Hz, 277 Hz

Rw  42  dB
C      -3 dB
Ctr      -8 dB

freq.(Hz) R(dB) Roct (dB)
50 27
63 25
80 27
100 27
125 17
160 23
200 30
250 35
315 35
400 37
500 40
630 44
800 50
1000 53
1250 54
1600 50
2000 48
2500 45
3150 58
4000 73
5000 109

26

20

33

40

52

47

62

 - Key No. 2562   |   Initials:All   |   File Name:insul



Sound Insulation Prediction (v10.0.3)
Program copyright Marshall Day Acoustics 2017   |   Margin of error is generally within Rw ±3 dB

Date:   03/11/2025
Job Name:

System description
Pane 1
Cavity
Pane 2
Cavity
Pane 3
Details

1 x 8.76 mm Laminated Glass (generic PVB)
Aluminium Frame (Generic type), argon:  16 mm
1 x 4 mm Glass
Aluminium Frame (Generic type), argon:  16 mm
1 x 6 mm Glass
Wave-based model, Panel Size  1.3 m x 1.5 m, Partition surface mass = 44.6 kg/m², Mass-air-mass resonant frequency = : 129 Hz, 274 Hz

Rw  45  dB
C      -2 dB
Ctr      -6 dB

freq.(Hz) R(dB) Roct (dB)
50 27
63 25
80 26
100 28
125 24
160 29
200 34
250 34
315 37
400 40
500 43
630 44
800 50
1000 51
1250 51
1600 49
2000 46
2500 49
3150 68
4000 81
5000 117

26

27

35

42

51

48

73

 - Key No. 2562   |   Initials:All   |   File Name:insul



Sound Insulation Prediction (v10.0.3)
Program copyright Marshall Day Acoustics 2017   |   Margin of error is generally within Rw ±3 dB

Date:   03/11/2025
Job Name:

System description
Pane 1
Cavity
Pane 2
Cavity
Pane 3
Details

1 x 10.76 mm Laminated Glass (generic PVB)
Aluminium Frame (Generic type), argon:  16 mm
1 x 4 mm Glass
Aluminium Frame (Generic type), argon:  16 mm
1 x 6 mm Glass
Wave-based model, Panel Size  1.3 m x 1.5 m, Partition surface mass = 49.4 kg/m², Mass-air-mass resonant frequency = : 123 Hz, 271 Hz

Rw  46  dB
C      -1 dB
Ctr      -5 dB

freq.(Hz) R(dB) Roct (dB)
50 27
63 26
80 25
100 28
125 28
160 31
200 35
250 37
315 40
400 39
500 42
630 45
800 48
1000 50
1250 51
1600 50
2000 50
2500 57
3150 75
4000 87
5000 120

26

29

37

41

49

51

80

 - Key No. 2562   |   Initials:All   |   File Name:insul



Sound Insulation Prediction (v10.0.3)
Program copyright Marshall Day Acoustics 2017   |   Margin of error is generally within Rw ±3 dB

Date:   03/11/2025
Job Name:

System description
Panel 1
Frame
Panel 2
Frame
Panel 3
Details

1 x 100 mm Brick
Steel Stud (1.15mm) (200 mm x 38 mm ), Stud spacing  600 mm , Cavity Width 200 mm  + 100 mm  Fibreglass (10kg/m3) 60mm
1 x 13 mm RCM CemBoard (cement particle board...
Steel Stud (1.15mm) (100 mm x 38 mm ), Stud spacing  600 mm , Cavity Width 100 mm  + 60 mm  Fibreglass (10kg/m3) 60mm
2 x 15 mm Gyproc SoundBloc 15mm
Panel Size  2.7 m x 4.0 m, Partition surface mass = 203 kg/m², Mass-air-mass resonant frequency = : 21 Hz, 65 Hz

Rw  60  dB
C      -2 dB
Ctr      -4 dB

freq.(Hz) R(dB) Roct (dB)
50 38
63 41
80 46
100 49
125 49
160 49
200 49
250 49
315 49
400 51
500 55
630 58
800 61
1000 64
1250 63
1600 66
2000 66
2500 62
3150 66
4000 69
5000 73

41

49

49

54

62

64

68

 - Key No. 2562   |   Initials:All   |   File Name:insul
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Acoustic Performance

Glazing Configuration

6.76mm (33.2) LamiGlass (PVB)
16mm Cavity

4mm Float Glass
16mm Cavity

6mm Float Glass

.

Sound Reduction Indices

Frequency, Hz / dB* Rw C Ctr OITC STC

125 250 500 1000 2000 4000
39 -2 -8 27 39

17 31 37 47 43 57

*The values expressed in the frequency table correspond to the central values of the 1/3 octave band

Disclaimer: The acoustic performance data provided in the reports is based on a test protocol or an estimation
and may be used if user actual glazing is identical to input data described herein. Acoustic performance data

herein is only applicable for glazing dimensions 1,23 m x 1,48 m (as per testing standard). Estimation of acoustic
performance is based on component-similarity assumptions which are derived from measured data and
interpolation to expand the database of values from test protocols. Due to inherent variations in acoustic

performance when testing in accordance with EN ISO 10140-3/EN ISO 10140-2, some variation in the calculated
performance can also be expected. As such, the weighted performance, Rw, and adaptation terms, C and Ctr,

should typically be considered to be accurate within ±2 dB. However, wider deviations can occur. Actual
performance may vary according to the glazing dimensions, frame system, noise sources and many other

parameters. The acoustic performance data herein should not be used as a substitute for tests of actual glazing.
For more information, please consult Assumptions and Terminology section in Guardian Acoustic Assistant. By

accessing this calculator, you agree not to alter or modify the generated report data and information, by any
means. Any manual alteration will be your own responsibility and will annul all the content of the report.

Wednesday, January 29, 2025 | Acoustic database 20221229 | REVERSED | ASSUMPTION



Acoustic Performance

Glazing Configuration

8.76mm (44.2) LamiGlass (PVB)
16mm Cavity

4mm Float Glass
16mm Cavity

6mm Float Glass

.

Sound Reduction Indices

Frequency, Hz / dB* Rw C Ctr OITC STC

125 250 500 1000 2000 4000
43 -1 -5 34 44

25 32 43 49 43 60

*The values expressed in the frequency table correspond to the central values of the 1/3 octave band

Disclaimer: The acoustic performance data provided in the reports is based on a test protocol or an estimation
and may be used if user actual glazing is identical to input data described herein. Acoustic performance data

herein is only applicable for glazing dimensions 1,23 m x 1,48 m (as per testing standard). Estimation of acoustic
performance is based on component-similarity assumptions which are derived from measured data and
interpolation to expand the database of values from test protocols. Due to inherent variations in acoustic

performance when testing in accordance with EN ISO 10140-3/EN ISO 10140-2, some variation in the calculated
performance can also be expected. As such, the weighted performance, Rw, and adaptation terms, C and Ctr,

should typically be considered to be accurate within ±2 dB. However, wider deviations can occur. Actual
performance may vary according to the glazing dimensions, frame system, noise sources and many other

parameters. The acoustic performance data herein should not be used as a substitute for tests of actual glazing.
For more information, please consult Assumptions and Terminology section in Guardian Acoustic Assistant. By

accessing this calculator, you agree not to alter or modify the generated report data and information, by any
means. Any manual alteration will be your own responsibility and will annul all the content of the report.

Wednesday, January 29, 2025 | Acoustic database 20221229 | Protocol №: PR070739-LACUS-IN-12, 3/15/2018, EN ISO 10140-
2:2010 | REVERSED



Acoustic Performance

Glazing Configuration

10.76mm (46.2) LamiGlass (PVB)
16mm Cavity

4mm Float Glass
16mm Cavity

6mm Float Glass

.

Sound Reduction Indices

Frequency, Hz / dB* Rw C Ctr OITC STC

125 250 500 1000 2000 4000
41 -1 -6 31 42

21 33 38 49 50 63

*The values expressed in the frequency table correspond to the central values of the 1/3 octave band

Disclaimer: The acoustic performance data provided in the reports is based on a test protocol or an estimation
and may be used if user actual glazing is identical to input data described herein. Acoustic performance data

herein is only applicable for glazing dimensions 1,23 m x 1,48 m (as per testing standard). Estimation of acoustic
performance is based on component-similarity assumptions which are derived from measured data and
interpolation to expand the database of values from test protocols. Due to inherent variations in acoustic

performance when testing in accordance with EN ISO 10140-3/EN ISO 10140-2, some variation in the calculated
performance can also be expected. As such, the weighted performance, Rw, and adaptation terms, C and Ctr,

should typically be considered to be accurate within ±2 dB. However, wider deviations can occur. Actual
performance may vary according to the glazing dimensions, frame system, noise sources and many other

parameters. The acoustic performance data herein should not be used as a substitute for tests of actual glazing.
For more information, please consult Assumptions and Terminology section in Guardian Acoustic Assistant. By

accessing this calculator, you agree not to alter or modify the generated report data and information, by any
means. Any manual alteration will be your own responsibility and will annul all the content of the report.

Wednesday, January 29, 2025 | Acoustic database 20221229 | REVERSED | ASSUMPTION


