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Memorandum 

 

This memo summarises the assessment of operational noise emissions from the proposed GLLM Rhyl 

Engineering Centre.  

Introduction 

A new-build engineering centre for educational purposes is proposed on the existing southern carpark at 

Coleg Llandrillo, Rhyl. The engineering centre comprises classrooms, ancillary spaces, a wind turbine 

workshop, and manufacturing labs. The proposed development will be located next to existing college 

workshops on the site. 

The wind turbine workshop and manufacturing labs will have noise generating machinery and tools. 

Therefore, the sound insulation of the proposed building envelope has been assessed, with respect to the 

resultant noise levels at the nearest noise sensitive receptors, due to noise emissions from the wind turbine 

workshop and manufacturing labs within the development. 

An annotated aerial photo showing the approximate location of the proposed development, and the nearest 

Noise Sensitive Receptors (NSRs), is shown in Figure 1 below. 
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Figure 1: Annotated aerial photo 

The nearest NSRs for the assessment have been identified as: 

• The dwellings at Gwynfryn Ave, to the north-west of the development; 

• Marine Holiday Park, to the west of the development; 

• Cefndy Healthcare, to the west of the development; 

• Ysgol Plas Cefndy Pupil Referral Unit, to the south-west of the development; and 

• Various commercial units, to the south of the development. 

It is understood that the proposed development will be operational during daytime hours only, i.e. between 

0700 and 2300 hours. Furthermore, the machinery and significant noise generating items are expected to 

only be used during typical educational hours (09:00 to 17:00 hours). Therefore, the impact of noise 

emissions from the development on the nearest existing NSRs has been assessed during daytime hours 

only.  

Noise criteria 

Technical Advice Note (Wales) 11 (TAN 11) states the following in relation to planning guidance for a noise 

generating development: 

NSR - 

Dwellings 

Gwynfryn Ave  
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Marine 

Holiday Park  Approximate location of 

proposed development 

NSR - 
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“8. Local planning authorities must ensure that noise generating development does not cause an 

unacceptable degree of disturbance. They should also bear in mind that if subsequent intensification 

or change of use results in greater intrusion, consideration should be given to the use of appropriate 

conditions. 

 9. Noise characteristics and levels can vary substantially according to their source and the type of 

activity involved. In the case of industrial development, for example, the character of the noise 

should be taken into account as well as its level. Sudden impulses, irregular noise or noise which 

contains distinguishable continuous tone will require special consideration. In addition to noise from 

aircraft landing and taking off, noise from aerodromes is likely to result from engine testing as well as 

ground movements. The impact of noise from sport, recreation and entertainment will depend to a 

large extent on frequency of use and the design of facilities. Advice on assessing noise and on 

factors to consider in relation to the major noise sources including roads, railways, airports, industrial 

and recreational noise and their measurement is given in Annex B.” 

Considering the noise generated by the development, and guidance within TAN 11, the assessment has 

been carried out in accordance with British Standard 4142:2014 ‘Methods for rating and assessing industrial 

and commercial sound’ (BS4142:2014). Further information regarding BS4142 can be found in Appendix B. 

Existing noise levels 

Background noise levels at the site were measured as part of the site noise survey and are summarised in 

Table 1 below. Details of the noise survey have been provided in the baseline noise survey memo (ref. 

GH/060110 M01) which has been appended to the end of this document (see Appendix C). 

Table 1: Existing representative background noise levels 

Location Representative background noise level 

South of college site  

representative of Cefndy Healthcare, Ysgol Plas Cefndy Pupil 

Referral Unit, and various commercial units. 

43 dB LA90,07:00 to 19:00 

North of college site  

representative of dwellings at Gwynfryn Ave, and Marine Holiday 

Park. 

42 dB LA90,07:00 to 19:00 

During the noise survey, the existing college workshops at the site, and the adjacent electricity distribution 

site were noted to be existing sources of noise generation. Cefndy Healthcare, to the west of the site, was 

also measured to emit significant noise in the local area during daytime weekday hours (predominantly from 

mechanical plant exhausts on the roof of the building). 

Sound insulation of proposed building envelope 

The building envelope will comprise a built-up Steel Framing System and provide a high level of sound 

insulation which will be reviewed as the design progresses. Noise egress will therefore be dictated by façade 

elements such as the glazing, doors, roller shutters, and ventilation openings. 
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The individual sound reduction performance of indicative external façade elements relating to the significant 

noise generating areas of the development (i.e. Wind Turbine Workshop, Advanced Manufacturing Lab, and 

Manufacturing Lab) are provided in Table 2. 

Table 2: Sound reduction performance for indicative façade elements 

Element Example construction 
Sound 
reduction 

Glazing / rooflights / glazed doors Standard thermal double glazing 
27 dB 
Rw+Ctr 

Roller shutter QuietRoll 30 
27 dB 
Rw+Ctr 

Double doors QuietLock 53 
47 dB 
Rw+Ctr 

Wind catchers Standard wind catcher 
3 dB 
Rw+Ctr 

The manufacturing labs will be mechanically ventilated, and the Wind Turbine Workshop will adopt a hybrid 

ventilation scheme. Noise egress from the Wind Turbine Workshop via windcatchers has therefore also been 

considered. The noise generating spaces of the development will not rely upon openable windows or doors 

for ventilation, and so the assessment assumes that they will remain closed for the duration of noisy 

activities. 

The sound insulation of the indicative façade elements has been used to predict and assess the noise 

emissions from the Wind Turbine Workshop, Advanced Manufacturing Lab, and Manufacturing Lab within 

the development. 

Assessment 

Noise model 

A 3D computer noise model1 of the site has been generated to predict and assess noise emissions from the 

proposed development. The 3D noise model was developed using CadnaA Environmental Noise Modelling 

Software, Version 2019. This software directly implements the methodology described in ISO 9613 for 

outdoor noise propagation. 

From discussions with the design team about the intended use of the spaces within the development, it is 

understood that the significant sources of noise will be from the use of the machinery in the ground floor 

Advanced Manufacturing Lab and Manufacturing Lab. To a lesser extent, noise will be generated within the 

Wind Turbine Workshop, where hand power tools will be used. 

The expected internal operational noise levels within the significant noise generating spaces of the proposed 

development are based on the following data: 

• Averaged noise spectrum of a CNC lathe, taken from ‘Investigation of Noise Generated During 

Turning Operation on a CNC Lathe’ by Rahul Bhardwaj (2013); and  

• Typical occupational noise levels taken from Annex B of British Standard 5839-1:2017 ‘Fire 

detection and fire alarm systems for buildings’. 

 

 
1 The noise model contains OS data © Crown copyright and database right (2020). 
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The following internal operational noise levels have been used for this assessment, based on the reasonable 
assumptions outlined above: 

• Wind Turbine Workshop: 85 dB LAeq,1hour; 

• Advanced Manufacturing Lab: 95 dB LAeq,1hour; and 

• Manufacturing Lab: 95 dB LAeq,1hour. 

The noise emissions from the proposed development have been modelled as area sources at the building 

envelope. The area sources contain the attenuation provided by the respective façade/element, as detailed 

in Table 2. 

Although the local environment is subject to existing industrial/commercial noises, it is considered 

appropriate that a rating penalty of +3dB is applied to the operational noise emissions from the proposed 

development for “other sound characteristics” in accordance with BS4142:2014 ‘Methods for rating and 

assessing industrial and commercial sound’. 

Calculated noise emissions 

The 3D noise model has been used to calculate the free-field incident levels at the facades of the 

surrounding NSRs. The results of the noise levels at the nearest NSRs are displayed in Table 3 below, and a 

sample of the noise model results is shown in Figure 3 in Appendix A. 

Table 3:  Calculated noise levels at NSRs 

Location of NSRs 

Representative 
background noise level 

dB LA90,07:00 to 19:00 

Calculated 
noise level 

dB LAeq,1hr 

Rated noise level 

dB LAr,Tr,1hr 

Difference to 
background 

Dwellings at Gwynfryn Ave 42 ≤ 17 ≤ 20 -22 dB 

Marine Holiday Park 42 ≤ 22 ≤ 25 -17 dB 

Cefndy Healthcare 

(NE façade) 
43 ≤ 43 ≤ 46 +3 dB 

Cefndy Healthcare 

(other façades) 
43 ≤ 32 ≤ 35 -8 dB 

Ysgol Plas Cefndy 43 ≤ 19 ≤ 22 -21 dB 

Various commercial units 43 ≤ 25 ≤ 28 -15 dB 

Rated noise levels are calculated to be comfortably below the existing background noise levels at the 

majority of the nearest NSRs, including the residential properties. The BS4142 assessment methodology 

states that rated noise at this level in comparison to the existing background would have a low impact. 

Rated noise levels on the north-eastern façade of Cefndy Healthcare (façade nearest to the proposed 

development) are calculated to exceed the existing background noise levels by up to 3 dB. The BS4142 

assessment methodology states that noise at this level in comparison to the background would be between a 

low impact and the likely indication of an adverse impact, depending on the context. As it is a manufacturing 

facility it is unlikely that the minor exceedance in rated noise levels above existing background noise levels 

will be perceived as an adverse impact. 
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The other facades of Cefndy Healthcare are calculated to be exposed to rated noise levels at least 8 dB 

below the existing background noise levels, which would be a low impact in accordance with the BS4142 

methodology. 

It is understood than Cefndy Healthcare is a manufacturing site. At this stage, it is not known if there are any 

noise sensitive spaces on the north-eastern façade of Cefndy Healthcare, such as offices. Should there be 

any noise sensitive spaces on the north-eastern façade, then measures to reduce noise emissions from the 

proposed development can be investigated, if the minor exceedance of 3 dB is deemed not acceptable. 

BREEAM considerations 

The project is aiming for BREEAM accreditation, and one credit being sought after is Pol 05 – reduction of 

noise pollution. To achieve this credit, noise emissions will need to be 5 dB below background noise levels. 

As the project progresses, should the north-eastern façade of Cefndy Healthcare be identified as a noise 

sensitive receptor, as defined by BREEAM, then the façade design of the development will likely improve the 

sound insulation such that the noise emissions will be 5 dB lower than the background noise levels. This 

would then be a low impact in accordance with the BS4142 methodology. 

Other considerations 

Operational noise emissions from the development may be reduced further to ensure minimal disturbance to 

the development itself and other buildings within the Coleg Llandrillo site. This will be addressed in further 

detail as the design progresses. 

Noise emissions from external fixed plant items will be designed in accordance with the criteria for the 

BREEAM Pol 05 credit, where combined noise emissions will be at least 5 dB below existing background 

noise levels at the nearest noise sensitive receptors. 

Summary 

An assessment of operational noise emissions has been undertaken in accordance with BS4142:2014. 

A 3D computer noise model of the site has been generated to predict and assess operational noise 

emissions from the proposed development. Based on the sound insulation of the early design of the 

proposed development, the resultant noise levels at the nearest NSRs have been assessed. 

Rated noise levels are calculated to be comfortably below the existing background noise levels at the 

majority of the nearest NSRs, including the residential properties, which is a low impact in accordance with 

BS4142. 

Rated noise levels on the north-eastern façade of Cefndy Healthcare are calculated to exceed the existing 

background noise levels by up to 3 dB. The BS4142 assessment methodology states that noise at this level 

in comparison to the background would be between a low impact and the likely indication of an adverse 

impact, depending on the context. As it is a manufacturing facility it is unlikely that the minor exceedance in 

rated noise levels above existing background noise levels will be perceived as an adverse impact. The other 

facades of Cefndy Healthcare are calculated to be exposed to rated noise levels at least 8 dB below the 

existing background noise levels, which would be a low impact in accordance with the BS4142 methodology. 

At this stage, it is not known if there are any noise sensitive spaces on the north-eastern façade of Cefndy 

Healthcare, such as offices. Should there be any noise sensitive spaces on the north-eastern façade, then 
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measures to reduce noise emissions from the proposed development can be investigated, if the minor 

exceedance of 3 dB is deemed not acceptable. 

If you have any queries, please do not hesitate to contact me. 

 

Jonathan Kay 

Senior Acoustic Consultant 

Prepared by Jonathan Kay MIOA 

Senior Acoustic Consultant 

Signature (for file) 

 

Checked by Paul Edwards MIOA 

Associate Director (Acoustics & 

Noise) 

Signature (for file) 
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Appendix A – Sample of 3D noise model results 

Figure 2: 3D view of non-rated calculated operational noise emissions incident at the facades of 

surrounding receptors (free-field), dB LAeq,1hr 
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Figure 3:  Non-rated calculated free-field operational noise levels at the facades of NSRs,         

dB LAeq,1hr 
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Appendix B – British Standard 4142:2014 

British Standard 4142 – Rating industrial noise affecting mixed residential and industrial areas  

BS 4142 provides a method for assessing noise from items such as building services plant against the 

existing background sound levels at the nearest noise sensitive premises, suggesting the following 

relationships between the background, and the new industrial or commercial sources: 

a. Typically, the greater this difference, the greater the magnitude of the impact. 

b. A difference of around +10 dB or more is likely to be an indication of a significant adverse 

impact, depending on the context. 

c. A difference of around +5 dB is likely to be an indication of an adverse impact, depending 

on the context. 

d. The lower the rating level is relative to the measured background sound level, the less 

likely it is that the specific sound source will have an adverse impact or a significant 

adverse impact. Where the rating level does not exceed the background sound level, this is 

an indication of the specific sound source having a low impact, depending on the context.  

NOTE 2 Adverse impacts include, but are not limited to, annoyance and sleep disturbance. 

Not all adverse impacts will lead to complaints and not every complaint is proof of an 

adverse impact. 

It also advises that the representative level ‘ought to account for the range of background sound levels 

and ought not automatically to be assumed to be either the minimum or modal value’. 

BS 4142:2014 Penalties 

Subjectively, if the proposed plant noise contains ‘attention catching features’, such as tones, bangs, 

intermittency etc., an appropriate penalty should be applied, as summarised within Table 1, based on 

the perceptibility of plant characteristics at the nearest noise sensitive premises. 

Table 1: BS 4142:2014 subjective corrections for acoustic characteristics 

Characteristic BS 4142:2014 Commentary 

Penalty due to perceptibility, dB 

Not Just Clearly Highly 

Tonality Joint Nordic Method (0 to + 6 dB penalty) 0 + 2 + 4 + 5 

Impulsivity 
Consider rapidity of, and the overall, 

change in sound level (≤ + 9 dB penalty) 
0 + 3 + 6 + 9 

Other 
Readily distinctive, but not tonal or 

impulsive, includes intermittency 
+ 3 
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If noise is impulsive and tonal, both features can be taken into account by combining the corrections for 

both characteristics. 

If the above method is not suitable, due to a lack of information, an objective assessment should be 

carried out. A noise source is considered tonal if the 1/3 octave band sound pressure exceeds the level 

in adjacent one-third octave bands by the level differences given in Table 2, and a + 6 dB correction 

should be applied. 

Table 2: Objective assessment tonality criteria 

 

Frequency range, 1/3 octave band (Hz) 

25 – 125 160 – 400 500 – 10000 

Difference between adjacent 

1/3 octave bands (dB) 
15 8 5 
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Appendix C – Baseline noise survey 
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Memorandum 

 

This memo summarises the baseline noise survey for the Rhyl STeM development. The noise survey data 

has been used to inform the acoustic design of the proposed building. 

 

Site description 

Coleg Llandrillo is located approximately 1km south of Rhyl town centre. The site is bounded by Cefindy 

Road to the north, Pwll Brickfields pond to the east, an SP Energy electricity transformer substation facility to 

the south and industrial units to the west. Residential dwellings and a holiday caravan park are located 

beyond Cefindy Road to the north-west.  

 

Noise survey 

A baseline noise survey was undertaken at the site between Tuesday 10th and Monday 16th November 2020. 

The noise survey was conducted using Class 1 sound level meters, by Fauwaz Baig, a competent Member 

of the Institute of Acoustics (MIOA) with sufficient experience to carry out this type of survey. 

 

Noise levels were measured at the locations shown in Figure 1 and described in Table 1 below. Details of 

the equipment used during the noise survey are provided in Table 2. The results of the noise survey are 

displayed in Figure 2, Figure 3,  

 

 

*Elevated noise levels during daytime and night-time hours on Sunday 15th November 2020 were observed 

to be higher than other days. This rise could be attributed to changing shift patterns due to COVID 19 at the 

surrounding commercial units contributing to noise at the unmanned measurement locations and may not be 

representative of future conditions.   

Table 3.  

  

Commercial in 

Confidence 

To: As per email distribution 

From: Fauwaz Baig (GL Hearn Acoustics) 

Subject: Rhyl STeM - Baseline noise survey 

Reference: GH/060110 M01 

Date: 11 December 2020 
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Table 1: Description of measurement positions 

Position Description 

Pos A South west corner of proposed development, free-field measurement at 2m height. Unattended. 

Pos B 
North of proposed development approximately 8m away from Cefindy Road near Coleg Llandrillo 

campus sign, free-field measurement at 2m height. Unattended. 

Pos 1 to 10 Free-field measurements at locations on campus at 1.2m height. Attended. 

Pos 11 to 12 
Free-field measurements at 1.2m height near the southern facades of residential dwellings on 

Gwynfryn Avenue. Attended. 

Pos 13 Free-field measurement at 1.2m height near the caravan holiday park. Attended. 

 

Plant noise limits are presented in Table 4. Statistical analysis of the background noise levels at Position A 

for daytime (07:00 to 19:00 hours), evening (19:00 to 23:00 hours), and night-time (23:00 to 07:00 hours) 

periods are shown in Figure 4 to Figure 9 in the Appendix. 

 

Weather conditions during the manned survey were generally dry and wind speeds were generally low. We 

understand that weather conditions were similar during the unmanned survey period. We consider the 

weather conditions were suitable for the measurement of representative noise levels. 

Figure 1: Annotated aerial photo showing measurement positions 
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Table 2: Noise monitoring equipment 

Equipment Manufacturer Model Serial Number 

Sound Level Meter 

(Position A) 
Rion NL-52 821129 

Sound Level Meter 

(Position B) 
Rion NL-52 821104 

Sound Level Meter 

(Positions 1-13) 
Bruel & Kjaer 2250 3009339 

Calibrator Bruel & Kjaer 4231 2705904 

 

The sound level meter calibrations were checked before and after each survey period, with no significant 

change in sensitivity observed. 

 

Site observations 

• Noise levels at the attended Positions 1 to 10 around the campus, and unattended Position A were 

mostly dominated by building services noise from the neighbouring industrial unit towards the west 

of the proposed development. 

• A 50 Hz hum was noticeable at manned Position 6 near the electricity substation. 

• Operations from industrial machinery from the college itself, and contributions from fixed plant (some 

of which was intermittent in nature) around the campus were also a contributing factor in the 

attended measurements. 

• The measurements also contained contributions from sporadic vehicle movements from the car 

park, and noise from students around the campus. 

• At unattended Position B, noise levels were controlled by the surrounding road network, with 

birdsong and plant noise from the surrounding commercial units also heard. 

• At attended Positions 11 to 13, the noise was controlled by birdsong, the ambient sound of trees 

rustling and noise from the holiday caravan park. 

• On Monday 16th Nov 2020 upon equipment retrieval, post piling works were observed to be taking 

place at the proposed development location resulting in elevated noise levels. Therefore, data from 

06:00 hours on Monday 16th Nov has been excluded from calculations. 

 

It should be noted that the noise survey was conducted during a time when ambient noise levels may not be 

typical, due to the national and local measures in place for the Covid-19 pandemic. The effect on 

background noise levels would be a ‘worst case’ scenario for plant noise limits, as these may be slightly 

more stringent due to the potentially lower background noise levels.  

 

A supplementary noise survey, at a later date, may be appropriate once the national and local measures in 

place for the Covid-19 pandemic have been lifted. The additional survey would determine whether the plant 

noise limits derived from the measured background noise levels could be relaxed.  
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Figure 2: Graph of noise levels at Position A 

 

Figure 3: Graph of noise levels at Position B* 
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*Elevated noise levels during daytime and night-time hours on Sunday 15th November 2020 were observed 

to be higher than other days. This rise could be attributed to changing shift patterns due to COVID 19 at the 

surrounding commercial units contributing to noise at the unmanned measurement locations and may not be 

representative of future conditions.   

Table 3: Summary of measured noise levels at attended Positions 1 to 13 on Tuesday 10th Nov 2020 

Position 
Start Time 
(hh:mm) 

Duration 
(mins) 

Measured Sound Pressure Levels (dB) 

LAeq,T LA90,T 

1 12:06 15 54 52 

2 12:25 15 56 53 

3 12:42 15 61 60 

4 12:58 15 54 52 

5 13:16 15 54 52 

6 13:32 15 55 52 

7 13:50 1 72 72 

8 13:51 1 76 76 

9 13:53 1 70 69 

10 13:58 1 57 56 

11 14:03 15 47 41 

12 14:19 15 47 43 

13 14:35 15 48 44 

 

 

External plant noise limits – to protect nearest noise sensitive receptors 

The nearest Noise Sensitive Receptors (NSRs) are shown in Figure 1, and have been identified as: 

• Residential properties on Gwynfryn Avenue approximately 200m to the north-west of the proposed 

development. 

• Marine Holiday Park on Cefndy Road approximately 160m north-west of the proposed development. 

 

Based on the results of the noise survey and with reference to the BREEAM 2018 Pol 05 acoustic design 

criteria at least 5 dB lower than the background noise, the following plant noise limits at the nearest NSRs 

have been set in Table 4 below. 

Table 4: Rated plant noise emission limits  

 At college site* Gwynfryn Avenue and Cefndy Road 

 
Representative 

background 
noise level 

Plant noise 
emission design 

target* 

Representative 
background 
noise level 

Plant noise 
emission limit 

Daytime (0700 – 19:00) 43 dB LA90 38 dB LAr,Tr 42 dB LA90 37 dB LAr,Tr 

Evening (19:00 – 23:00) 38 dB LA90  33 dB LAr,Tr 35 dB LA90  30 dB LAr,Tr 

Night (23:00 – 07:00) 38 dB LA90  - 32 dB LA90  27 dB LAr,Tr 
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*Although we do not strictly consider BREEAM requirements to apply to noise emissions at the site itself, 

design targets for noise emissions during college operating hours are included as best practice. 

The noise limits are provided in terms of rating level as defined in BS 4142, including any penalties for 

distinguishable acoustic features. 

 

We have provided separate daytime (07:00 to 19:00 hours), evening (19:00 to 23:00 hours), and night-time 

(23:00 to 07:00 hours) noise limits. If the plant is not expected to operate at night, or in the evening, then 

these limits can be removed. 

 

External plant noise- to protect the development 

Plant noise emissions should be controlled to ensure that existing noise sensitive spaces within the premises 

are not adversely affected from noise break-out. 

 

The following noise limits for plant noise emissions at the facade of the existing noise sensitive spaces in the 

proposed development are required in order to prevent noise break-in via openable windows from exceeding 

the BB93 internal ambient noise level criteria. 

 

The combined external plant noise levels shall not exceed LAeq,5 min 40 dB outside any open window to any 

existing teaching space. 

 

Please contact us if you have any queries. 

 

Fauwaz Baig 

Acoustic Consultant 

GL Hearn Limited 

7th Floor Lee House 

90 Great Bridgewater Street 

Manchester M1 5JW 

M 07710 504 575 

Fauwaz.Baig@glhearn.com 

glhearn.com 

Prepared by Fauwaz Baig MIOA 

Acoustic Consultant 

Signature (for file) 

 

Checked by Thomas Goose MIOA 

Principal Acoustic Consultant 

Signature (for file) 
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Appendix 

Statistical analysis of noise levels 

Figure 4: Statistical analysis of measured daytime background noise levels at Position A  

 
 

Figure 5: Statistical analysis of measured daytime background noise levels at Position B  
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Figure 6: Statistical analysis of measured evening background noise levels at Position A 

 

 

Figure 7: Statistical analysis of measured evening background noise levels at Position B 
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Figure 8: Statistical analysis of measured night-time background noise levels at Position A 

 

Figure 9: Statistical analysis of measured night-time background noise levels at Position B 

 


