
 

 

 
    THINKING DIFFERENTLY 

 

 

 

 

BONTNEWYDD COMMUNITY CAMPUS 

 

Preliminary Environmental Noise Assessment Report  

 

 

Cyngor Gwynedd Council  

 

 

 



 

 

Bontnewydd Community Campus 

Preliminary Environmental Noise Assessment Report 

 

RP 1892 – Bontnewydd Community Campus – Preliminary Environmental Noise Assessment Report Revision P01 

  

  

 

 

 

 
    THINKING DIFFERENTLY 

 

 

 

 

BONTNEWYDD COMMUNITY CAMPUS 

 

Preliminary Environmental Noise Assessment Report 
 

MACH Acoustics Ltd 

3rd Floor 1 York Court Eagle House info@machacoustics.com 

Upper York Street 163 City Road www.machgroup.co.uk 

Bristol London  

BS2 8QF EC1V 1NR  

0117 944 1388 0203 488 4559  

   

 

Document Reference:  
RP 1892 – Bontnewydd Community Campus – Preliminary Environmental Noise 

Assessment Report 

  

 

Revision 

 

Description 

 

Author 

 

Checked by 

 

Issued by 

 

Issue Date 

P01 First Issue  Duygu Ozel Guney Max Reynolds Duygu Ozel Guney 22/08/2024 

      

      

      

      

      

 

 



 

 

Bontnewydd Community Campus 

Preliminary Environmental Noise Assessment Report 

 

RP 1892 – Bontnewydd Community Campus – Preliminary Environmental Noise Assessment Report Revision P01 

  

  

 

CONTENTS 

1.0 PROJECT OVERVIEW ............................................................................................................................................................. 2 

1.1 Performance Requirements ................................................................................................................................... 2 

2.0 INDOOR AMBIENT NOISE LIMITS ..................................................................................................................................... 3 

2.1 BB93 Relaxations ...................................................................................................................................................... 3 

2.2 Internal Ambient Noise Limit Criteria ................................................................................................................... 4 

3.0 EXTERNAL NOISE LEVELS ................................................................................................................................................... 5 

3.1 Site Description ......................................................................................................................................................... 5 

3.2 Site Map ...................................................................................................................................................................... 5 

3.3 Summary of LAeq,30min Noise Levels........................................................................................................................ 5 

3.4 Summary of Background Noise Levels, LA90 ....................................................................................................... 6 

3.5 Façade Noise Levels ................................................................................................................................................. 6 

4.0 EXTERNAL NOISE BREAK-IN ASSESSMENT ..................................................................................................................... 7 

4.1 Design Targets ........................................................................................................................................................... 7 

4.2 Proposed Ventilation Strategy ............................................................................................................................... 7 

4.3 Façade Specification & Suitable Ventilation Strategies .................................................................................... 7 

4.4 Façade Specification ................................................................................................................................................. 7 

5.0 ATTENUATED NATURAL VENTILATION ............................................................................................................................ 8 

5.1 Ventilation ................................................................................................................................................................... 8 

5.2 Summary ..................................................................................................................................................................... 8 

6.0 NOISE POLLUTION............................................................................................................................................................... 9 

6.1 Criteria ......................................................................................................................................................................... 9 

6.2 Design Target ............................................................................................................................................................. 9 

APPENDIX A ENVIRONMENTAL NOISE SURVEY .............................................................................................................. 10 

A.1 Site Description ....................................................................................................................................................... 10 

A.2 All Measurement Locations .................................................................................................................................. 10 

A.3 Fixed Measurement ............................................................................................................................................... 11 

A.4 Spot Measurement ................................................................................................................................................. 12 

A.5 All Spot Measurement Results ............................................................................................................................. 12 

A.6 Measurement Equipment ..................................................................................................................................... 12 

A.7 Meteorological Conditions .................................................................................................................................... 12 

 

 

 



 

 

Bontnewydd Community Campus 

Preliminary Environmental Noise Assessment Report 

 

RP 1892 – Bontnewydd Community Campus – Preliminary Environmental Noise Assessment Report Page 2 

 Revision P01 

  

 

1.0 PROJECT OVERVIEW 

The purpose of this document is to provide information related to the external noise for the proposed 

Bontnewydd Community Campus. 

 

The development is a new school building hat will also house some ALN spaces, nursery and community rooms. 

The assessment review is required to assist with the following: 

• Establishing the existing noise levels across the site.  

• A façade assessment to ensure internal noise levels meet any required internal noise level criteria. 

• Determine appropriate background noise level to be able to set the noise limits at a later date for 

building services plant to protect neighbouring noise sensitive receptors  

1.1 Performance Requirements 

The table below outlines the various performance standards and guidance documents which have formed the 

basis of the acoustic performance targets and subsequent design guidance. 

 

Document Comments 

BB93: Acoustic Design of Schools – Performance Standards Compliance mandatory under Approved Document E, Regulation E4. 

Acoustics of Schools: A Design Guide Supplementary good practice design guidance to support BB93. 

Table 1.1: Performance Standards Used 

At this stage BB93 has been used as the performance standards. MACH should be informed if any other 

employers requirement needs to be considered. 
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2.0 INDOOR AMBIENT NOISE LIMITS 

Building Bulletin 93 – Acoustic Design of Schools: Performance Standards (2015) specifies maximum indoor 

ambient noise levels in terms of an LAeq,30min, where these noise limits are dependent on specific room 

classifications and ventilation method.  

 

These noise levels apply to unoccupied, fully operational buildings and are seen to be the overall noise levels 

which is predominantly the sum of both:  

- External noise ingress 

- Building services noise 

BB93 also sets a maximum “L1” noise level of 60 dB LA1,30min in teaching spaces and is used to assess short 

transient noise levels associated with aircraft, railways and other similar sources. This is achieved by default for 

spaces with indoor ambient noise levels up to 40 dB LAeq,30min, but requires assessment in spaces with indoor 

ambient noise level targets of 45dB LAeq,30min or above. 

 

2.1 BB93 Relaxations 

In addition to the normal limits, BB93 also permits a number of relaxations to indoor ambient noise limits 

depending on the ventilation system and condition for the building. 

 

Condition Ventilation System Internal Ambient Noise Limit Relaxation 

Normal - ventilation for normal teaching and learning 

activities 

Mechanical No relaxation 

Natural + 5 dB 

Hybrid 

Mechanical system noise: No relaxation 

Total noise level: + 5 dB 

Summertime - ventilation under the local control of teacher 

to prevent overheating - allowable during the hottest 200 

hrs of the year 

Mechanical + 5 dB 

Natural or Hybrid ≤ 55 dB 

Intermittent boost - ventilation under the local control of 

teacher for dilution of fumes during practical activities as in 

practical spaces for science, art, food technology and 

design and technology 

Mechanical + 5 dB 

Natural or Hybrid ≤ 55 dB 

Process - extract can be automatic ventilation for safety 

and/or under local control of teacher 

Mechanical and/or 

natural 

See loA/ANC guide ‘Acoustics of Schools: a 

design guide’ for operational noise levels 

Table 2.1: summary of ventilation condition, system type and associated IANL tolerance 

2.1.1 Natural/Hybrid Ventilation 

Where a natural ventilation strategy is to be employed, the indoor ambient noise limits can be relaxed by 5dB 

LAeq,30min where the “normal condition” is achieved. However, this does not apply to spaces with an indoor 

ambient noise limit of 45dB LAeq,30min or higher. For hybrid ventilation systems, the mechanical system noise 

component must comply with the limits set out in Table 1 of BB93, however the overall noise limit can also be 

relaxed by 5dB LAeq,30min.  

 

BB93 states that the normal condition for a natural or hybrid ventilation mode is defined as when the system is 

operating to limit the daily average CO2 concentration to no more than 1,500 ppm with the maximum 

concentration not exceeding 2,000 ppm for more than 20 consecutive minutes on any day. This would normally 

equate to a minimum ventilation rate of approximately 5 l/s per person. 

 

2.1.2 Summertime/Intermittent Boost Ventilation 

BB93 also permits a further relaxation during the summertime. Summertime is defined as the hottest 200 

hours in peak summertime. During summertime, natural and hybrid ventilation systems are permitted to relax 

indoor ambient noise limits to an upper limit of 55 dB LAeq,30min.  The ventilation must be under the local control 

of the teacher so that the noise level can be reduced to normal levels when needed. Mechanical ventilation 

systems are permitted to relax indoor ambient noise limits by 5dB LAeq,30min. However, this does not apply to 

spaces with an indoor ambient noise limits of 45 dB LAeq,30min or higher. Summertime noise limit relaxation does 

not apply to classrooms intended specifically for students with special hearing and communication needs, or to 

speech therapy rooms. 

 

The peak summertime condition is defined as the 200 hottest hours that occur using the design summer year 

(DSY) weather file during normal daily school operating hours including the summer holiday period. Thermal 

modelling and assessment of acoustic performance should be carried out as if the school were occupied 

through the summer holiday period. This corresponds to a much lower number of hours during normal term 

time (equivalent to typically 40 teaching hours in a school year) as most of the hottest hours occur during the 

holiday period. 
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2.2 Internal Ambient Noise Limit Criteria 

The table below details the BB93 internal ambient noise limit criteria as per the room classification, for both new 

build and refurbished development.  

 

BB93 Room Classification 

Internal Ambient Noise Limit  

LAeq, 30min [dB] 

New Build Refurbishment 

Classroom (Nursery / Primary / Secondary) 35 40 

Open-Plan Teaching / Resource Area 40 45 

Music Room (Classroom / Practice / Group / Performance / Recital) 35 40 

Ensemble Room (Music) 30 35 

Recording Studio 30 35 

Control Room (Music / Recording) 35 40 

Lecture Room  35 40 

Teaching space intended specifically for students with special hearing and communication needs 30 35 

SEN Calming Room 35 35 

Study Room (Individual Study, Withdrawal, Remedial Work, Teacher Preparation)  40 45 

Libraries: Quiet Study Areas  40 45 

Libraries: Resource Areas  40 45 

Science Laboratory 40 45 

Drama Studio 35 40 

Resistant Materials, CADCAM Areas  40 45 

Electronics/Control, Textiles, Food, Graphics, Design/Resource Area, ICT Room, Art 40 45 

Assembly /Multi-Purpose Hall (Drama, PE, Audio/Visual Presentations, Assembly, Occasional Music) 35 40 

Atrium, Circulation Space not intended for teaching and learning 45 50 

Sports Hall 40 45 

Dance Studio 40 45 

Gymnasium/Activity Studio 40 45 

Swimming Pool 50 55 

Meeting Room, Interviewing/Counselling Room, Video Conference Room 40 45 

Dining Room 45 50 

Kitchen ¹ 50 55 

Office, Medical Room, Staff Room ¹ 40 45 

Corridor, Stairwell, Coats and Locker Area ¹ 45 55 

Changing Area ¹ 50 55 

Toilet ¹ 50 55 

¹ Considered administration or ancillary, therefore, guidance only 

Table 2.2: Internal Ambient Noise Limit Criteria 
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3.0 EXTERNAL NOISE LEVELS 

To establish the existing environmental noise levels on site, a noise survey was 14:55 on the 20/09/2023 and 

10:55 on the 21/09/2023. For more information on the methodology of this survey, site information and survey 

data, see APPENDIX A. 

 

3.1 Site Description 

The site is located at LL55 2UF and is situated in a residential area, 130 meters from the A4871. The river Afon 

Gwyrfai runs directly south of site, which is a primary contributor of site noise levels. 

 

3.2 Site Map 

 

Figure 3.1 - Proposed Development (Red) and Nearest Noise Sensitive Receivers (Blue) 

3.3 Summary of LAeq,30min Noise Levels 

Based on the results of the environmental noise survey as outlined within APPENDIX A, the LAeq, 30mins noise 

levels representative of the local noise climate is summarised below. 

 

Location Date Start End Duration LAeq,30min (dB) 

Fixed Position 1 

20/09/2023 

15:00 15:30 00:30:00 56 * 

15:30 16:00 00:30:00 53 

16:00 16:30 00:30:00 56 * 

16:30 17:00 00:30:00 55 * 

21/09/2023 

09:00 09:30 00:30:00 51 

09:30 10:00 00:30:00 49 

10:00 10:30 00:30:00 52 

10:30 10:56 00:26:00 52 

Table 3.1: LAeq, 30mins Summary 

* These ones are understood to have been impacted by discrete noise events not considered part of the 

normal noise climate. Therefore, these measurements have been omitted from use in any subsequent 

assessments. 

 

As shown in the table, omitting the anomalous data, noise levels are typically in the region of 49 – 53 dB LAeq, 

30mins at the fixed measurement position. 
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3.4 Summary of Background Noise Levels, LA90 

The table below presents measured noise levels of the LA90 values measured on site. These will be discussed 

further in the plant noise impact assessment to ensure a representative value will be used in relation to the 

proposed operational hours. 

 

Measurement Position LA90, T Method 

Background Noise Level LA90, T 

Daytime 

(07:00 – 23:00) 

Night-Time 

(23:00 – 07:00) 

Fixed Measurement Location 1 Modal 49 48 

Table 3.2: Summary of Background Noise Level Measurements 

3.5 Façade Noise Levels 

For the noise levels at the proposed façade, both the noise levels at fixed position and the spot position are 

taken into consideration.  

 

For the spot measurement, MACH has made a desktop assessment to see the distance loss on the road noise 

levels. Based on 58m distance to nearest façade, It is calculated that the noise levels on the nearest façade 

would be around 49dB. This is fairly consistent with the fixed measurement results. Therefore, façade noise 

levels are expected to be around 49 – 53 dB. 
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4.0 EXTERNAL NOISE BREAK-IN ASSESSMENT 

4.1 Design Targets 

The most onerous internal ambient noise level target provided by BB93 for this development is ≤30 dB LAeq,30min. 

With the additional natural ventilation relaxation of +5 dB, that means the most onerous indoor ambient noise 

level requirement for this development is 35 dB LAeq,30min.  

 

4.2 Proposed Ventilation Strategy 

The proposed ventilation strategy is understood to be natural ventilation. 

 

4.3 Façade Specification & Suitable Ventilation Strategies 

4.3.1 Natural Ventilation Feasibility 

An open window typically, provides 10 – 15 dB attenuation. MACH typically takes 13dB as the attenuation 

provided by an open window ventilation strategy. Subtracting this figure from the predicted façade noise level 

gives a predicted internal noise level. 

 

Room Type 
Internal Ambient Noise 

Limit (dB LAeq,30min) 

Predicted Façade Noise 

Levels (dB LAeq,30min) 

Open Window 

Attenuation (dB) 

Predicted Internal 

Ambient Noise Level 

(dB LAeq,30min) 

ALN Classroom 35* 53 - 13 40 

All Other Room Types 40* 53 - 13 40 

*includes +5dB relaxation for natural ventilation 

Table 4.1: Natural Ventilation Feasibility 

The predicted internal noise level is seen to be appropriate for standard teaching spaces but has the potential 

to exceed the design limit for the ALN Classroom. It is noted that this space is currently on the South façade 

facing away from the roads, therefore is likely to be dominated by noise from the river which has been identified 

as a primary noise contributor to noise levels across the site.  

 

Based on this, it is recommended that further assessment be conducted at the next stage to ensure that the 

indoor ambient noise limits within this space are not exceeded. Further guidance on potential mitigation whilst 

maintaining a natural ventilation strategy is provided in Section 5.0. 

 

As the table shows, site noise levels have been found to be sufficiently low that natural ventilation through 

openable windows is feasible for all other spaces on the site. 

4.4 Façade Specification 

The minimum façade specification required to meet the internal noise level requirements are shown below: 

- External Wall - 43dB Rw 

- Window - 32dB Rw 

- Roof - 40dB Rw 
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5.0 ATTENUATED NATURAL VENTILATION 

Acoustic ventilators can offer very high levels of sound reduction when incorporated into a façade. However, 

sufficient space and design flexibility is required with these units, as acoustic vents are relatively complex 

devices needing to:    

• Allow the required air flow through the façade  

• Ensure the facades airtightness when closed 

• Maintain the façade U value  

• Keep water out of the building 

• Provide the required level of sound reduction i.e., meeting the required internal noise limits 

Such to meet the above requirements, acoustic vents are formed from: 

a) An acoustics attenuator used to reduce sound and sized to allow for the correct level of air flow and  

b) A window or thermal damper used to control the air flow into the building. 

5.1 Ventilation  

As noted, acoustic vents are costly and a challenge to install into façades and therefore every effort should be 

made to reduce the ventilation requirements of these devices. 

 

5.1.1 Ventilation Requirements  

A buildings ventilation requirements are derived through their building physics design and are therefore set 

separately to the acoustic design.   

 

With respect to acoustics, the overall sound reduction of the vent is a function of: 

a) The required internal noise level, a higher level will result in a lower acoustic specification  

b) The external noise level, the lower this level, the lower the vent specification 

c) The size of the vents, smaller vents allow less sound to pass and therefore require a lower specification. 

The above parameters are an indicative expression in the equation below. 

 

 

 

The above expression also shows that if a building requires a high level of ventilation, then the acoustics 

specification for the vent will increase, which in turn reduces the feasibility of using openable vents in a building 

façade. In this instance the level of acoustic attenuation is likely to be relatively low that will ease some of the 

challenge between acoustic and ventilation requirements. 

5.2 Summary 

The four images below provide the core design principles for an acoustic vent.  The left-hand side images 

incorporate a thermal damper, the right-hand images incorporate a window.  Both can have similar 

performance; however, the damper option tends to be deeper for the same performance.   

• Acoustic vents can be formed with the attenuator placed on the inside or outside of the thermal 

damper/ window.  See images below. 

• A weather louvre is required to prevent rain ingress if a thermal damper is used  

• Passivhaus air tightness levels can only be achieved through combining an acoustic attenuator with a 

window and not a damper. 

• The dampers are made from standard sized units and therefore can restrict the air flow through these 

units. 

• The damper depth is often considerable, thus increasing the overall depth of an acoustics vent. 

• Windows can offer better levels of sound reduction than the thermal damper, thus it may be possible 

to reduce the length of the attenuator.   

 

 

 

 

Figure 5.1: Example Attenuator Details Incorporated Into A Façade (Indicative Only)  
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6.0 NOISE POLLUTION 

6.1 Criteria 

BS 4142:2014 “Methods for rating and assessing industrial and commercial sound” describes a method of 

determining the level of noise of an industrial nature, together with the procedures for assessing whether the 

noise in question is likely to give rise to complaints from persons living in the vicinity. As such, an assessment to 

BS 4142 is typically called for within planning conditions.   

 

The likelihood of complaints in response to a noise depends on various factors. BS 4142 assesses the likelihood 

of complaints by considering the margin by which the noise in question exceeds the background noise level.  

 

6.2 Design Target  

It is currently unknown whether the local authority has specific plant noise limits; therefore, the plant noise 

rating level limits at the nearest noise sensitive receptor will be set at a later date in accordance with any 

planning conditions set for this development by the local authority. 

 

This will be assessed against the existing background noise levels, LA90. For the purposes of assessment, MACH 

Acoustics has used the typical daytime and night-time background noise levels. 

 

Position Time Period Assessed Background Noise Level (dB LA90) 

Fixed 
Daytime (07:00 - 23:00) 49 

Night-Time (23:00 - 07:00) 48 

Table 6.1: LA90 Background Noise Levels for Plant Noise Break-out Assessment 
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APPENDIX A ENVIRONMENTAL NOISE SURVEY 

To establish the existing environmental noise levels on site, a noise survey was conducted between 14:55 on the 

20/09/2023 and 10:55 on the 21/09/2023. 

 

This site assessment was undertaken by Jason Bradshaw of MACH Group.  

 

A.1 Site Description 

The site is located at LL55 2UF and is situated in a residential area, 130 meters from the A4871. The river Afon 

Gwyrfai runs directly south of site, which is a primary contributor of site noise levels. 

 

A.1.1 Subjective Noise Climate (On-site) 

 

Noise Type Noise Characteristics Sources 

Dominant 
A primary contributor of noise levels on 

the site. 

River noise - Afon Gwyrfai 

Road Traffic (A4871)  

Other Noise 

Contributions 

Contributors to the remainder of the 

noise climate on site. 
Residential Noise  

Table A.1.2 Subjective Summary of the Noise Sources 

A.1.2 Non-Representative Noise Sources 

 

During the survey, no noise events occurred which would be deemed as atypical of the site location. 

 

A.2 All Measurement Locations 

To help with the understanding of the site and measurement locations all the measurement positions are 

presented on the map below. Photos of the locations in situ are in the following sections. 

 

Figure A.2.1 All Measurement Locations on a Map 
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A.3 Fixed Measurement 

A fixed microphone position was used to record noise levels 14:55 on the 20/09/2023 and 10:55 on the 

21/09/2023., where the fixed long-term meter was set to measure consecutive ‘A’ weighted 5-minute time 

samples. Measurements have been taken in free field conditions/have been taken within 2 meters from a solid 

façade and will be corrected before used in the calculation. 

 

To help with the understanding of the site and the measurement locations, the figures below presents the 

location of the microphone position(s) in situ. 

 

A.3.1 Fixed measurement Location – F1 

 

  

  

Figure A.3.2 Fixed measurement location in situ 

 

A.3.2 Fixed Measurement Results 

  

The following graph presents the noise levels recorded over the measurement period at the fixed location (F1).   

 

 

Figure A.3.3 Sound Pressure Level at fixed location, F1 
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A.4 Spot Measurement 

Spot measurements help quantify existing noise levels at different points around the site. 

 

The figures below present the location of the microphone position(s) in situ. 

 

The results of the measured levels at these location(s) are also presented in section 0 Table A.5.3. 

 

A.4.1 Spot Measurement - S1  

 

This spot measurement was taken between 10:30 and 10:45 on 21/09/2023 in free field conditions 

 

  

  

Figure A.4.4 - Spot Measurement S1 in situ 

 

 

 

A.5 All Spot Measurement Results 

The LAeq, LAFmax, and LA90 levels measured from all spot measurements are shown in Table 4.2 below. 

 

Start End Duration (Minutes) LAeq, T (dB) LAFmax LA90 

10:30 10:45 15 63.8 78.3 51.3 

Table A.5.3 - Spot Measurement 1 Results Table 

A.6 Measurement Equipment 

Item Serial No. Last Calibration Certificate No. Calibration Due 

NTI Precision Sound Analyser XL2 TA A2A-13314-E0 24/01/2022 168883 24/01/2024 

NTI Pre-amplifier MA220 7677 24/01/2022 168885 24/01/2024 

NTI Microphone Capsule MC230A A14417 24/01/2022 168871 24/01/2024 

Svantek Acoustic Calibrator SV33A 64140 05/12/2022 184230 05/12/2023 

NTI Precision Sound Analyser XL2 TA A2A-15207-E0 02/02/2023 186910 02/02/2025 

NTI Pre-amplifier MA220 7856 02/02/2023 186910 02/02/2025 

Cirrus Microphone Capsule MK:224 215285E 02/02/2023 186889 02/02/2025 

Svantek Acoustic Calibrator SV33A 64138 07/06/2023 U44450 07/06/2025 

Table A.6.4 Measurement Equipment 

A.7 Meteorological Conditions 

Data Taken from: https://www.timeanddate.com/weather/ 

 

Date Time (hh:mm) 

Temperature 

(High / Low) 

(°C) 

Humidity 

(%) 

Pressure 

(hPa) 

Wind Speed 

(m/s) 

Wind 

Direction 
Conditions 

20/09/2023 
12:00 17/14 80 992 7 SW Overcast 

18:00 16/11 82 993 5 S Clear 

21/09/2023 
00:00 11/8 92 993 3 S Passing Clouds 

06:00 16/8 89 993 2 S Passing Clouds 

Table A.7.5 Meteorological Conditions 

 

 

https://www.timeanddate.com/weather/

