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Executive Summary 

Bureau Veritas was instructed by Caulmert Ltd to conduct an environmental noise assessment for a 
proposed development site at St. Asaph Business Park, St. Asaph, Denbighshire. 

The proposed development is a new residential care home at a site located to the south of A55, 
which is currently covered by grassland and vegetation within St. Asaph Business Park.  To the east 
and the south of the site are commercial buildings and a fire station, and to the west of the site is 
open grassland. 

The proposed development comprises three blocks, with glazed links, with 198 bedrooms in total. A 
courtyard/garden is proposed as an enclosed space surrounded by the three blocks. New site access 
would be in the south of the site and connect to A55 via the local road to the west of the site. 

The potential effects of noise have been assessed with reference to current guidance, namely the 
Planning Policy Wales, Technical Advice Note 11, Professional Practice Guidance on Planning and 
Noise, WHO Guidelines for Community Noise and British Standard BS8233:2014. 

Attended and unattended baseline sound level surveys were undertaken within the site for both 
daytime and night-time periods, and directly adjacent to the A55. The sound climate around the site 
is generally dominated by road traffic noise from the A55, with a contribution of noise from the traffic 
on the local road to the west of the site. 

The results of the sound propagation modelling indicate that the site predominately falls within Noise 
Exposure Category B, and in accordance with ProPG is of low to medium noise risk during daytime 
periods and medium risk during night time periods.  As such, a detailed Acoustic Design Statement 
(ADS) is required in order to demonstrate how adverse impacts of noise will be mitigated and 
minimised and which clearly demonstrates that a significant adverse noise impact will be avoided. 

An ADS has been prepared detailing mitigation measures to reduce the effects of noise on the 
development. It has been determined that, due to the topography of the site in relation to nearby 
noise sources, namely the A55, boundary treatments would not provide a significant amount of 
mitigation.  However there is a significant setback distance between the site and the A55 which 
serves as natural mitigation.  However, outline guidance regarding site layout has been provided. 

It has been demonstrated that, with the proposed ventilation strategy to ensure that the requirements 
of Part F of the Buildings Regulations are achieved with closed windows (although windows can still 
be openable at the discretion of the occupant), suitable internal sound levels can be achieved. 

An assessment of intermittent commercial activity noise associated with the neighbouring TRB Ltd 
site to the east indicates that the potential impact would be low to negligible, and the suitable internal 
amenity would provided by the proposed glazing and ventilation strategy. 

The assessment demonstrates that good acoustic amenity would be available to future residents 
within the enclosed courtyard/garden. Further suggestions on enhancing the soundscape within this 
area is also provided.  Other suitable external amenity is available in the garden area to the south of 
the proposed care home building.  Other designated open garden areas will be exposed to elevated 
road traffic noise, however it is not unreasonable given the other provisions available at the site. 

All adverse impacts are therefore shown to be mitigated and minimised, in line with the current 
planning policy and guidance, and that the requirements of the planning condition would be met. 
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1 Introduction 

1.1 Bureau Veritas was instructed by Caulmert Ltd to conduct environmental noise assessment 
for a proposed care home development site at St Asaph Business Park, St. Asaph, 
Denbighshire. 

1.2 The purpose of this noise assessment is to provide an indication of the suitability of the site 
for care home development, based on current guidance and best practice. 

1.3 The results of the assessment were used to indicate any constraints to development with 
regards to noise.  The report also details outline noise mitigation measures in the form of 
boundary treatments, glazing and ventilation specifications such that suitable external and 
internal sound levels can be achieved. 

1.4 A glossary of acoustic terminology is included in Appendix One. 

2 Site Details 

2.1 The proposed development is a site located to the south of A55, adjacent to a slip road off 
the A55. A road junction of A55 and local roads is located to the northwest of the site. The 
site is currently covered by grassland and vegetation within St. Asaph Business Park.  

2.2 To the east and the south of the site are commercial buildings and a fire station, and to the 
west of the site is grassland. Car parks are embedded next to the buildings with accesses 
connected to the local roads. A site location plan is shown in Appendix Two.  

2.3 The third round of Welsh noise mapping indicates that traffic noise levels are ranged from 
60-65 dB in the northern area of the site and 55-60 dB in the southern area, for the daytime 
period. For the night time period, the traffic noise is in the 55-60 dB range in the northern 
area and 50-55 dB in the southern area1. No other noise sources (i.e. Rail and Industry) were 
considered in the noise mapping. It should be noted however that the wider scale noise 
mapping adopts a cruder topographical model, and therefore some variation due to localised 
screening effects of roadside embankments may exist. 

3 Details of Proposed Development 

3.1 The proposed block plan comprises three blocks (Block A, B & C) with 198 bedrooms in total. 
The blocks are connected by the glazed links. Block A is the largest with 72 bedrooms with 
main lobby and kitchen features. Block B and Block C have 63 bedrooms, respectively.  

3.2 A courtyard/garden is provided within the enclosed space surrounded by the three blocks. 
The building blocks are entirely surrounded by open gardens. Car parking consisting of 40 
spaces is located in the north of the site and the other car parking sits to the south of the site 
with 60 spaces. New site access would be in the south of the site, connecting to A55 via the 
local road to the west of the site. The whole site is bounded by the private access roads. 

3.3 A proposed site layout is shown in Figure 3.1. 

  

  

2 ISO 12913-1:2014 Acoustics -- Soundscape -- Part 1: Definition and conceptual framework. 
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Figure 3.1: Site Layout 
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4 Criteria for Assessment 

Assessment Methodology 

4.1 The potential effects of noise have been assessed with reference to the following current 
guidance: 

 Planning Policy Wales (Edition 10, December 2018); 

 Noise and Soundscape Action Plan 2018-2023 (December 2018) 

 Planning Guidance (Wales), Technical Advice Note (Wales) 11, Noise 
(TAN11); 

 Denbighshire Local Development Plan 2006 – 2021 (Adopted 4th June 
2013) 

 Professional Practice Guidance: Planning and Noise.  Professional Practice 
Guidance on Panning & Noise – New Residential Development, May 2017; 

 World Health Organisation (WHO) ‘Guidelines for Community Noise’ 1999; 

 British Standard 8233: 2014, ‘Guidance on sound insulation and noise 
reduction for buildings’; 

 ISO 9613-2:1996 ‘Acoustics – Attenuation of Sound during Propagation 
Outdoors – Part 2: General Method of Calculation’ 

Planning Policy Wales (Ed. 10, Dec. 2018) 

4.2 Planning Policy Wales (PPW) defines the latest land use planning policies of the Welsh 
Government. The consideration of noise impacts and the overall encouragement of good 
soundscapes is widely discussed within the document and, of particular importance to this 
report, paragraph 6.7.14 of PPW states: 

“6.7.14 Proposed development should be designed wherever possible to prevent 
adverse effects to amenity, health and the environment but as a minimum to limit 
or constrain any effects that do occur. In circumstances where impacts are 
unacceptable, for example where adequate mitigation is unlikely to be sufficient 
to safeguard local amenity in terms of air quality and the acoustic environment it 
will be appropriate to refuse permission.” 

4.3 PPW is supplemented by a series of Technical Advice Notes, including the TAN11 relating 
to the consideration of noise at the planning stage. 

Noise and Soundscape Action Plan 2018-2023 (December 2018) 

4.4 In Section 4.2 ‘What the new planning policy says about air quality and soundscape’, it is 
stated that: 

“Air quality and soundscape are addressed as a key component of the natural 
and built environment, placing the issues on an equal footing with other objectives 
such as housing, transport and economic development. The revisions to PPW 
recognise the importance of air quality and appropriate soundscapes to the health 
and well-being of people and the environment. PPW will ensure that long-term 
approaches are taken to prevent the creation of new, or worsening of existing, 
problems and seek to encourage integrated solutions that aim to reduce average 
levels of airborne pollution.” 
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4.5 It notes that the key means of conveying the specific issue of air quality and soundscape in 
the updated PPW is through a guiding framework, supplemented by more detailed 
consideration. 

“The framework rests on a long-standing key policy, namely that all those 
participating in the planning process will need to consider the effects that 
proposed developments have on air or soundscape quality and the effects that 
existing air or soundscape quality may have on proposed development. It is then 
possible to filter down into more detailed considerations, such as the relationship 
between pollution sources and receptors, identifying the choices available in 
existing problematic areas, and more generally seeking the incorporation of 
measures to reduce overall exposure to airborne pollution and the maintenance 
or creation of appropriate soundscapes. The detailed text flags issues such as 
the importance of incorporating green infrastructure into the built environment as 
well as utilising best practice in acoustic design.” 

4.6 It is suggested that it will not be acceptable to address the issues at the end of process: 

“They are factors that should affect initial policy choices when preparing 
development plans and, similarly, they must feature as considerations in the initial 
choice of location of development, where appropriate, and in the early design 
stages of developments and projects.” 

Technical Advice Note (Wales) 11, Noise 

4.7 It should be noted that TAN11 is currently being re-drafted, and in the interim Welsh Ministers 
have advised that in order to provide as robust an assessment as possible, practitioners 
should incorporate advice contained within the most recent Government guidance in 
England.  The assessment also therefore includes consideration of the requirement of 
Professional Practice Guidance on Planning and Noise (ProPG); the details of which are 
provided later in this Section. 

4.8 TAN11 was introduced by the Welsh Government in October 1997.  Paragraph 3 on page 1 
of TAN11 indicates that it is intended to provide “advice on how the planning system can be 
used to minimise the adverse impact of noise without placing unreasonable restrictions on 
development or adding unduly to the costs and administrative burdens of business. It outlines 
some of the main considerations which local planning authorities should take into account in 
drawing-up development plan policies and when determining planning applications for 
development which will either generate noise or be exposed to existing noise sources.” 

4.9 In relation to the assessment of noise-sensitive development, TAN11 states that: 

“10. Local planning authorities should consider whether proposals for new noise-
sensitive development would be incompatible with existing activities, taking into 
account the likely level of noise exposure at the time of the application and any 
increase that may reasonably be expected in the foreseeable future. Such 
development should not normally be permitted in areas which are, or are 
expected to become, subject to unacceptably high levels of noise and should not 
normally be permitted where high levels of noise will continue throughout the 
night.” 

4.10 Annex A of TAN11 include two tables showing noise exposure categories for dwellings and 
recommended noise exposure categories for new dwellings near existing noise resources. 
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Noise Exposure Categories for Dwellings  

4.11 A1. When assessing a proposal for residential development near a source of noise, local 
planning authorities should determine into which of the four noise exposure categories 
(NECs) (Table 1) the proposed site falls, taking account of both day and night-time noise 
levels. Local planning authorities should then have regard to the advice in the appropriate 
NEC, as below:  

Table 4.1: Noise Exposure Categories (from TAN11) 

Category Criteria 

A Noise need not be considered as a determining factor in granting planning 
permission, although the noise level at the high end of the category should 
not be regarded as desirable.  

B Noise should be taken into account when determining planning applications 
and, where appropriate, conditions imposed to ensure an adequate level of 
protection.  

C Planning permission should not normally be granted. Where it is considered 
that permission should be given, for example, because there are no 
alternative quieter sites available, conditions should be imposed to ensure 
a commensurate level of protection against noise.  

D Planning permission should normally be refused.  

4.12 A recommended range of noise levels is given in Table 4.2 for each of the NECs for 
dwellings exposed to noise from road traffic. However, in some cases it may be 
appropriate for local planning authorities to determine the range of noise levels they wish 
to attribute to the various NECs. Where there is a clear need for new residential 
development in an already noisy area some or all NECs might be increased by up to 3 
dB(A) above the recommended levels. In other cases, a reduction of up to 3 dB(A) may 
be justified. 

Table 4.2: Recommended NEC Noise Criteria for Sites affected by Road Traffic 
(from TAN11) 

Noise Levels(1) corresponding to the Noise Exposure Categories for New Dwellings 
LAeq,TdB  

Noise Source  Noise Exposure Category  

A  B  C  D  

Road traffic 
0700-2300 

2300-0700(2) 
 

<55 

<45 
 

55-63 

45-57 
 

63-72 

57-66 
 

>72 

>66 
 

Notes  
(1) Noise levels: the noise level(s) (LAeq,T) used when deciding the NEC of a site should be 
representatives of typical conditions.  
(2) Night-time noise levels (2300-0700): sites where individual noise events regularly exceed 
82dBLAmax (S time weighting) several times in any hour should be treated as being in NEC C, 
regardless of the LAeq,8H (except where the LAeq,8H already puts the site in NEC D). 
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4.13 It also mentions that “Levels of noise from road and rail traffic are often specified at one metre 
from the facade, and these facade levels should be assumed to be 3 dB(A) higher than levels 
measured away from any buildings, unless a more accurate figure is available. For road 
traffic noise in NECs C and D, LAeq, 16h ~ LA10, 18h - 2 dB.”Denbighshire Local Development 
Plan 2006 – 2021 (Adopted 4th June 2013) 

4.14 Policy RD 1 - ‘Sustainable development and good standard design’ states: 

Development proposals will be supported within development boundaries 
provided that all the following criteria are met: 

… 

vi) Does not unacceptably affect the amenity of local residents, other land and 
property users or characteristics of the locality by virtue of increased activity, 
disturbance, noise, dust, fumes, litter, drainage, light pollution etc., and 
provides satisfactory amenity standards itself; and 

… 

ProPG: Planning and Noise 

4.15 Professional Practice Guidance on Planning and Noise for new residential development 
(ProPG) was published June 2017 by the Chartered Institute of Environmental Health 
(CIEH), the Association of Noise Consultants (ANC) and the Institute of Acoustics (IOA).  The 
guidance has been produced to provide practitioners with guidance on the management of 
noise within the planning system in England. 

4.16 The guidance focusses on proposed new residential development and existing transport 
noise sources and reflects the Government’s overarching Noise Policy Statement for 
England (NPSE, the National Planning Policy Framework (NPPF) and Planning Practice 
Guidance (including PPGN), as well as other authoritative sources of guidance. 

4.17 The guidance provides advice for Local Planning Authorities (LPAs) and developers, and 
their respective professional advisers which complements Government planning and noise 
policy and guidance and, in particular, aims to: 

 Advocate full consideration of the acoustic environment from the earliest 
possible stage of the development control process; 

 Encourage the process of good acoustic design in and around new 
residential developments; 

 Outline what should be taken into account in deciding planning applications 
for new noise-sensitive developments; 

 Improve understanding of how to determine the extent of potential noise 
impact and effect; and 

 Assist the delivery of sustainable development. 

4.18 ProPG provides guidance for the producing an initial site noise risk assessment, pre-
mitigation, based on the prevailing daytime and night time noise levels across the site, from 
which the site (or areas thereof) can be zoned.  Figure 4.1 shows the Stage 1 noise risk 
assessment criteria taken from Figure 1 of ProPG. 
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Figure 4.1 Initial Site Risk Assessment (measured/predicted, empty site, pre mitigation) 
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4.19 Stage 2 of the ProPG assessment requires consideration of four key elements to be 
undertaken in parallel. The Stage 2 assessment is intended to be proportionate to the risk, 
as determined by the initial site risk assessment. 

4.20 The four elements of the Stage 2 assessment and implications on acoustic design are 
discussed below. 

Element 1 - Good Acoustic Design Process 

 Following a good acoustic design process is a key part of achieving good 
design, as required by NPPF and NPSE. It is imperative that acoustic design 
is considered at an early stage of the development process.  

 A good acoustic design process takes an overarching and integrated 
approach in order to achieve optimal acoustic conditions, both in terms of 
internal noise levels within habitable rooms and external amenity noise (e.g. 
in gardens, balconies etc.). 

 Good acoustic design should avoid ‘unreasonable’ acoustic conditions and 
prevent ‘unacceptable acoustic conditions. ProPG notes that good acoustic 
design does not mean over-engineering or ‘gold plating’ all new 
developments but instead should aim to provide an optimum acoustic 
outcome for a particular site. 

Element 2 - Internal Noise Level Guidelines 

 The second element of Stage 2 is to seek to achieve recommended internal 
noise levels inside noise sensitive rooms in new residential development.  
The guideline values proposed are the same as those provided in BS 
8233:2014 and WHO, including the recommendation that maximum noise 
levels should not exceed 45 dB LAmax more than 10 times per night. 

 Designers should principally aim, through good acoustic design, to achieve 
these noise levels in sensitive rooms with windows open. Where noise levels 
are assessed with windows closed, justification is to be provided. 

Element 3 - External Amenity Area Noise Assessment 

 ProPG recommends the guideline values of 50 – 55 dB LAeq,16hr in gardens 
and external amenity areas, where such areas are an intrinsic part of the 
overall design.  If these values cannot be achieved in all areas, the 
development should be designed to achieve the lowest practicable noise 
levels.  The provision of relatively quiet alternative publically accessible 
external amenity space may help to offset the noise impact in high noise 
areas. 

Element 4 - Assessment of Other Relevant Issues 

 This guidance reflects advice already provided in NPSE and PPG-Noise and 
includes acoustic factors that determine whether noise could be a concern, 
e.g. the number, frequency and pattern of noise events; the spectral content 
of the noise, the character of the noise (i.e. the presence of tones or other 
features such as impulsiveness), possible cumulative impacts from several 
sources as well as local topology and topography. 

 Other relevant issues to be considered include: magnitude and extent of 
compliance with ProPG; likely occupants of the development; acoustic 
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design vs. unintended adverse consequences; acoustic design vs. wider 
planning objectives. 

British Standard 8233: 2014 Guidance on Sound Insulation and Noise Reduction for 
Buildings and World Health Organisation Guidelines for Community Noise 

4.21 BS 8233:2014 provides guidance for the control of noise in and around buildings.  It is 
applicable to the design of new buildings, or refurbished buildings undergoing a change of 
use. 

4.22 The World Health Organisation (WHO) Guidelines for community noise provides 
recommendations aimed to limit the adverse effects of noise on health. 

4.23 With regards to external sound sources affecting habitable residential spaces, Table 4 of 
BS 8233:2014 provides guideline values that it is desirable to not exceed during daytime and 
night time periods.  These guideline values are based on guidelines issued by the WHO, and 
are reproduced in Table 4.3. 

Table 4.3: Indoor ambient sound levels for dwellings 

Activity Location 07:00 to 23:00 23:00 to 07:00 

Resting Living Room 35 dB LAeq,16hour - 

Dining Dining room/area 40 dB LAeq,16hour - 

Sleeping (daytime resting) Bedroom 35 dB LAeq,16hour 30 dB LAeq,8hour 

 

4.24 The internal sound requirements are not intended to be met with open windows, although 
BS 8223:2014 states that the internal sound levels should take account of the proposed 
ventilation strategy. 

4.25 BS 8233:2014 also notes that: 

“Where development is considered necessary or desirable, despite external noise levels 
above WHO guidelines, the internal target levels may be relaxed by up to 5 dB and 
reasonable internal conditions sill achieved”. 

4.26 BS8233:2014 does not provide specific guidance on sound levels for regular individual sound 
events, such as passing trains, which can cause sleep disturbance.  Guidance on suitable 
sound levels for individual events is provided in the WHO Guidelines for Community Noise. 

4.27 The WHO guidelines state that for a reasonable standard in bedrooms to be achieved 
individual sound events should not normally exceed 45dB LAmax 10 to 15 times during the 
night time period.  

4.28 For traditional external areas that are used for amenity space, such as gardens and patios, 
BS8233 states that it is desirable that the external sound level does not exceed 50 dB LAeq,T, 
with an upper guideline value of 55 dB LAeq,T which would be acceptable in noisier 
environments. However, it is also recognized that these guideline values are not achievable 
in all circumstances where development might be desirable. In higher noise areas, such as 
city centres or urban areas adjoining the strategic transport network, a compromise between 
elevated sound levels and other factors, such as the convenience of living in these locations 
or making efficient use of land resources to ensure development needs can be met, might 
be warranted. In such a situation, development should be designed to achieve the lowest 
practicable levels in these external amenity spaces, but should not be prohibited. 
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ISO 9613-2:1996 ‘Acoustics – Attenuation of Sound during Propagation Outdoors – 
Part 2: General Method of Calculation’ 

4.29 ISO 9613-2:1996 specifies methods for the description of sound outdoors in community 
environments. ISO 9613 can be applied to a wide variety of sound sources and includes 
methods to determine most of the major mechanisms of sound attenuation, such as: 

 Geometric divergence (Adiv) – spherical spreading of sound energy; 

 Atmospheric absorption (Aatm) – attenuation of sound due to interaction with 
the air (dependant on frequency of sound and negligible at short distances); 

 Ground effect (Agr) – sound reflecting by the ground surface interfacing with 
the sound propagating directly from source to receiver; 

 Reflection from surfaces (image source method, included in Agr calculation) 
– sound is reflected from hard surfaces such as building facades due to 
atmospheric impedance of the surface. This effect increases the sound level 
when compared to a location free of buildings (i.e. free field); and 

 Screening by obstacles (Abar) – Hard obstacles such as close boarded 
timber fences and varying topography, including hills attenuate the sound 
from a source due to the insertion loss properties of the obstacle. However, 
there is an element of the sound which will diffract around the obstacle, 
especially at lover frequencies. The diffraction effect is determined using the 
path differences between the direct and diffracted sound. It should be noted 
that the screening effect provided by trees and foliage is negligible in the 
majority of cases; the exception is large areas of dense forest or plantations. 
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5 Baseline Sound Level Survey 

Survey Results 

Initial Survey 

5.1 A baseline survey was conducted at and around the site, between 25th and 26th February 
2019.  Attended surveys were conducted at Monitoring Locations 1, 2 & 3 across the 
proposed site during night time (2300-0700).  A three-hour CRTN measurement was 
undertaken for A55 between 10am to 1pm (see Table 5.2). Additionally, to investigate the 
noise level of the road to the west of the site, a noise measurement was carried out near to 
the road for 15 minutes, with a distance of approximately 12 m. The survey locations are 
shown on the site plan in Appendix Two. 

5.2 Monitoring Location 1 (ML1) was located in the west of the site and ML2 in the north of the 
site, closest to A55. ML3 was located in the south of the site, next to a roundabout in the 
north of the St. Asaph Business Park.  

5.3 Details of the surveys are provided in Appendix Three. The calibration was undertaken before 
and after the survey. No sound level difference occurred. 

5.4 The results of the survey are summaries in Table 5.1. 

Table 5.1: Summary of measured sound levels at day and night  

Location Period 
Sound Pressure Level, dB re: 20µPa 

LAeq,15min LAFmax,15min LA10,15min LA90,15min 

ML1 

Day 57 66 59  52 

Night 
50 – 54 

Ave*. 53 
60 – 66 53 – 58 43 – 46 

ML2 Night 
56 – 57 

Ave. 57 
67 – 69 60 – 61 37 – 39 

ML3 Night 
51 – 52 

Ave. 52 
61 - 71 52 – 55 38 – 43 

*Note: Ave is the logarithmic average value of three 15-minute survey results. 

 

Table 5.2: ML2: Measured free-field noise levels 14m from the A55 

Period LAeq,1hour dB LA10,1-hour dB LA90,1hour dB 

10:18 - 11:18 58.8 61.0 52.9 

11:18 - 12:18 58.4 60.8 50.9 

12:18 - 13:18 58.3 60.8 50.5 

Arithmetic Average 60.9 - 

Calculated LA10,18h dB 59.9 - 

Notes: LA10,18h dB calculated in accordance with Calculation of Road Traffic Noise (1988). 
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5.5 During the day time of the survey, the weather was dry and sunny, 16 ºC with 0% cloud 
cover, 47% humidity. The wind was approximately 2 m/s from the south. The sound climate 
around the site is generally dominated by road traffic noise from the A55, with a contribution 
of noise from the traffic on the local road to the west of the site, although there was also 
audible noise from occasional industrial site (i.e. loading of trucks) to the east of the site. 
Temporary construction work was being completed near ML3 during the survey, so it is not 
considered as a main sound source for the future baseline assessment.  

5.6 During the night time, the weather was cold and dry, 7ºC with 0% cloud cover, 69% humidity. 
The wind was approximately 3 m/s from the south. A55 traffic noise was predominant across 
the site. There were mainly police cars on the local roads occasionally. 

Second Survey 

5.7 As the initial survey was conducted during a school half-term holiday period (only Welsh 
schools), a further CRTN Shortened Measurement Method survey was conducted on 
Monday 3rd June 2019.  On this occasion, the measurement location (ML4) was situated to 
the north of the A55 (downwind), further to the east of the proposed development site (see 
Figure A.2.2 in Appendix A). 

Table 5.3: ML4: Measured free-field noise levels 7m from the A55 (3rd June 2019) 

Period LAeq,1hour dB LA10,1-hour dB LA90,1hour dB 

12:10 - 13:10 72.3 75.5 65.1 

13:10 - 14:10 72.3 75.4 65.4 

14:10 - 15:10 72.0 75.1 65.2 

Arithmetic Average 75.3 - 

Calculated LA10,18h dB 74.3 - 

Notes: LA10,18h dB calculated in accordance with Calculation of Road Traffic Noise (1988). 

 

5.8 During this second survey, the weather was dry with slight cloud cover (20%), 16 ºC, 55% 
humidity. The wind was approximately 2-3 m/s from the southwest. The sound climate was 
dominated by road traffic noise from the A55. 

5.9 The LA10,18h parameter has been used to predict the daytime LAeq,16h. It is generally accepted 
that the LAeq,16h is approximately equal to the LA10,18h minus 2 dB, where road traffic noise is 
the dominant source. This is detailed in BS 8233. The predicted daytime LAeq,16h noise level 
at the measurement location is displayed in Table 5.4 below. 

5.10 The Transport Research Laboratories (TRL) report, “Converting UK Traffic Noise Index 
LA10,18hour to EU Noise Indices for Noise Mapping (2002)”, provides advice on converting 
daytime LA10,18h to a night-time LAeq,8h (2300 – 0700). The following formula was used and the 
results have been displayed in Table 5.4: 

For non-motorways: LA10,18h x 0.9 – 3.77 = LAeq,8h 
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Table 5.4: Calculated free field noise levels (dB) at measurement location 

Calculation Point LA10,18h dB LAeq,16h dB LAeq,8h dB 

7m from A55 carriageway 
edge 

74.3 72.3 63.1 

Notes: The LAeq,16h level has been estimated from the LAeq,18h level by subtracting 2 dB. The 
LAeq,8h night-time level has been estimated from the LA10,18h level in accordance with 
TRL guidance. 

 

Third Survey 

5.11 An additional noise survey was completed at the location of the northern façade of the 
proposed care home building (see Figure A.2.3 in Appendix A) between 13:30 on 4th March 
and 09:30 on 6th March 2020.  The microphone was positioned at a height of 2m above local 
ground level.  The weather conditions were ideal throughout the monitoring period with wind 
speeds below 5 m/s from the east on the 4th March, from the northeast to northwest on the 
5th March (from west to southwest from approx.18:00) and from the southwest on the 
6th March. There was no rain and all road surfaces were dry. 

5.12 The measured levels are presented in Table 5.5 as well as the respective predicted values 
using the previously calibrated noise model (which assumed downwind conditions).  Figure 
A2.5 in Appendix A presents a time-history of the measured levels (noise monitoring data 
available on request). 

Table 5.5: Summary of survey data (Third Survey – March 2020) 

Period 
Sound Pressure Level, dB re: 20µPa 

LAeq,T LAFmaxT LA10,T* LA90,T* 

Day (04/03/20) 

13:30 – 23:00 
57 

70 

95th%ile = 68 
57 53 

Night (04-05/03/20) 

23:00 – 07:00 
53 

67 

95th%ile = 65 
53 46 

Day (05/03/20) 

07:00 – 23:00 
57 

72 

95th%ile = 70 
58 54 

Night (05-06/03/20) 

23:00 – 07:00 
53 

69 

95th%ile = 66 
53 45 

Day (06/03/20) 

07:00 – 09:30 
59 

68 

95th%ile = 67 
60 57 

Notes: * Arithmetic average of 15-minute measurements 

Discussion 

5.13 Review of the measured and predicted sound levels at the site based on the initial survey, 
and comparison with expected values indicated that conditions during the survey may not be 
representative of the typical worst case scenario.  Based on the Welsh Noise Mapping 
contours, as described in paragraph 2.3, the measured and predicted noise levels at the 
survey locations appear to be up to 7dB (day) and 5dB (night) below the expected value. 
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5.14 This variation may in part be due to the survey occurring during the half-term school holiday 
for Welsh schools (not the case for English schools).  Given that the A55 is a major trunk 
road, and the site is not near any schools, it was not anticipated that this might have such a 
significant effect given the daily traffic volume on the A55.  A further contributor may also 
have been the slight southerly wind, and therefore there wasn’t a positive wind vector from 
the A55 to the measurement locations. 

5.15 These areas of possible uncertainty in the assessment were identified by Welsh Government 
in their review, and therefore an additional survey (‘Second Survey’ detailed above), 
compliant with the CRTN Shortened Measurement Procedure, was undertaken during 
normal school term-time. 

5.16 The predicted noise level at ML4, 7m from the A55, based on the original assumptions is 
75.3 dB LA10,18hrr which is +1dB higher than the measured level (Table 5.3).  This is therefore 
considered to be a good correlation, and that the use of traffic data published by the 
Department for Transport within the noise prediction model, as described in the next Section, 
provides a robust assessment of likely noise levels across the site. 
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6 Noise Propagation Modelling and Assessment 

6.1 A sound propagation model of the site has been prepared using the CadnaA software 
package.  The sound sources in the model have been calibrated based on traffic data 
published by the Department for Transport and Welsh Noise Mapping contour values, from 
which the propagation of sound across the site can be calculated. 

6.2 Ground absorption was assumed to be 0.7 across the site (1.0 for roads), since the ground 
cover is mainly grass and vegetation.  Other model settings included two orders of reflection, 
and standard meteorological conditions (10ºC, 70% relative humidity, positive wind vector 
from sources). 

6.3 1m topographical data was used in the model, and additional design work was undertaken 
by Bureau Veritas to create the junction and bridge infrastructure, and the bund south of the 
A55 to the east of the site.  Images from the model are presented in Figure 6.1 and 6.1 below. 

Figure 6.1: Cadna Model – Contour lines 
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Figure 6.2: 3d Image of the site –view from the northwest 

 

 

6.4 Within the noise model, the noise emission from each carriageway of the A55 (west-bound 
and east bound) was set to 77 dB LA10 (day), based on the CRTN measurement of 74.3 dB 
LA10,18hr at a distance of 7m from the carriageway edge.  Noise from traffic on other local 
roads is less significant compared with that from the A55, however road traffic was attributed 
to these based upon the initial survey measurement results (i.e. in closer proximity to these 
other roads).  Table 6.1 provides the traffic data used in the CadnaA model: 

Table 6.1: Assumed Traffic Data  

Road Section 

Sound Emission Level (at 10m from 
carriageway edge), L10 dBA 

Day Night 

A55 eastbound 77 69.5 

A55 westbound 77 69.5 

Roundabout south of site 59 55 

Ffordd William Morgan (west of site) 59 55 

A55 eastbound offslip 53 40 

A55 Junc rbt (south) 53 40 

A55 Junc rbt (north 53 40 

A55 Junc bridge 53 40 

A55 westbound onslip 53 40 

A55 westbound offslip 53 40 

A55 eastbound onslip 53 40 

Ffordd William Morgan (south of 
roundabout) 53 50 

 

6.5 Daytime and night time grids were calculated at ground floor (1.5 m), and the building façade 
levels were calculated at ground floor (1.5 m), 1st floor height (4 m) and 2nd floor (6.5 m), 
considering the rooms are mostly used as bedrooms on all the three floors. 
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6.6 The measured levels (third survey) are presented in Table 6.2 as well as the respective 
predicted values using the calibrated noise model (which assumes downwind conditions). 

Table 6.2: Comparison of survey data with predicted values  

Date (start of 
period) 

Sound Pressure Level, dB (free-field) 

LAeq,16hr (day) LAeq,8hr (night) 

Measured Predicted Measured Predicted 

04/03/20 56.6* 59.3 53.1 52.4 

05/03/20 57.4 52.7 

06/03/20 58.8** - 

Notes: * 13:30 – 23:00 only 

 ** 07:00 – 09:30 only 

 

6.7 Table 6.2 clearly indicates a very good correlation between the modelled and measured 
values, and well within the range of model uncertainty in accordance with ISO 9613-2. 

6.8 Indeed, the predicted night-time level is 0.5dB below the measured (log average) level and 
well within the range of model uncertainty.  This additional 0.5dB would not alter the 
conclusions of the assessment and the proposed mitigation design, such that suitable 
internal and external amenity would be provided. 

6.9 During the daytime, the predicted level is almost 2dB greater than the measured value (on 
the 5th March 2020) which indicates that the model assumptions upon which the assessment 
was based is robust.  The minor variation may be partially attributed to the change in wind 
direction in the late afternoon/evening period on the 5th March 2020. 

6.10 Figure 6.3 shows the predicted propagation of sound across the site during day time periods, 
at ground floor level. 

6.11 Figures 6.4 and 6.5 show the predicted propagation of sound across the site during night 
time periods, at 1st and 2nd floor levels, respectively. 

6.12 Figures 6.6 and 6.7 show the predicted sound levels across the site compared to the ProPG 
initial noise risk assessment values in order to determine the suitability of the site for 
purposes of care home development.  
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Figure 6.3: Predicted daytime noise propagation across the site - LAeq (Ground floor) 

 

 

Figure 6.4: Predicted night time noise propagation across the site - LAeq (1st floor) 
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Figure 6.5: Predicted night time noise propagation across the site - LAeq (2nd floor) 

 

 

Figure 6.6: Predicted daytime noise propagation across the site – Noise Risk 
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Figure 6.7: Predicted night time (2nd floor) noise propagation across the site – Noise 
Risk 

 

TAN11 Noise Exposure Category 

6.13 According to the Noise Exposure Categories of road traffic noise in TAN11, the proposed 
development site falls within Category B of NEC for both daytime (55 – 63 dB LAeq,T) and 
night-time (45 – 57 dB LAeq,T). Therefore, noise should be taken into account when 
determining planning applications and, where appropriate, appropriate acoustic design and 
sound insulation solutions should be considered at the beginning of the design stages. 

Stage 1 Initial Noise Risk Assessment 

6.14 The results of the sound propagation modelling indicate that the site is predominately of low 
to medium noise risk during daytime periods and medium risk during night time periods, 
according to the figures above.  A detailed Acoustic Design Statement (ADS) is required in 
order to demonstrate how adverse impacts of noise will be mitigated and minimised and 
which clearly demonstrates that a significant adverse noise impact will be avoided. 
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7 Acoustic Design Statement 

Element 1 – Good Acoustic Design Process 

7.1 This element looks to address how noise can be mitigated at the site in general terms and 
indicates that noise can be factored into the overall design process for the scheme. 

7.2 The main noise source of the site is traffic from A55. Given the site has a separation distance 
to main carriageway of the A55, traditional noise barriers would not be expected to provide 
significant noise mitigation for the whole site, however, an increase of the distances from the 
buildings and the external amenity to A55 would benefit the noise mitigation in nature. There 
are noise buffer areas between the proposed care home and the A55 slip road, as well as 
the local roads, belts of dense multiple-height plants in the noise buffer areas would further 
reduce noise levels. 

7.3 The internal courtyard/garden would be shielded from traffic noise by the building blocks in 
nature. 

Element 2 – Internal Noise Level Guidelines 

7.4 The achievement of suitable internal sound levels in habitable spaces is dependent on the 
façade construction, and in particular the glazing and ventilation. 

7.5 The accepted rule of thumb is that a window left open for ventilation purposes typically 
provides a reduction in external noise levels of 10 – 15 dB. In order to achieve guideline 
indoor noise levels with open windows, daytime ambient noise levels should not exceed 
around 50 dB LAeq,16hr; to achieve night-time guideline levels, external noise levels should not 
exceed around 45 dB LAeq,8hr and 60 dB LAFmax (more than 10 times per night).   

7.6 Figures 7.1 to 7.4 show the predicted noise levels at the building façade in plan view and in 
3D view (from the north). 
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Figure 7.1: Predicted daytime facade noise levels 

Ground Floor First Floor 

  

Second Floor  
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Figure 7.2: Predicted night-time facade noise levels 

Ground Floor First Floor 

  

Second Floor  
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Figure 7.3: Predicted daytime façade noise level (3d view from the north) 

 

 

Figure 7.4: Predicted night-time façade noise level (3d view from the north) 
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7.7 The highest predicted daytime façade level is 64 dB LAeq,16h.  The highest predicted night 
time façade level at a proposed dwelling is 57 dB LAeq,8h.  Maximum sound levels due to 
vehicle pass-bys are predicted to be up to 65dB LAmax (façade) at the north and east facade 
of the proposed care home building.  Therefore, the ventilation strategy cannot rely on open 
windows. 

7.8 With regards to maximum sound levels, by adopting the proposed ventilation strategy that 
negates the need to open windows to control the average noise levels, internal maximum 
noise levels from road traffic would be suitably controlled.   

7.9 As open windows cannot be relied upon as the primary means of ventilation within habitable 
rooms, an alternative means of ventilation is proposed in order to achieve the whole dwelling 
rate as specified within Approved Document F: Means of ventilation of the Building 
Regulations (AD-F).  

7.10 The proposed ventilation system, which complies with the performance specification of 
System 3 to AD-F, comprises a decentralised constant mechanical extract (dMEV) fan 
provided to each shower room, in conjunction with a trickle ventilator to each habitable room 
that achieves a minimum 25000 mm2 equivalent free area and with a minimum weighted 
element normalised sound level difference of 40 dB Dne,w in the ‘open’ position. 

7.11 In all cases, purge ventilation would be provided by openable windows. 

7.12 With regards to glazing, standard double glazed units such as 4-16-4 or 6-12-6 (minimum 
sound reduction of 27 dB Rw+Ctr) may be installed.  Where a higher specification is required 
(e.g. for thermal or safety reasons) this would be acoustically acceptable. Care is required 
during installation to ensure that frames are securely fitted within minimal gaps at the 
perimeter which are effectively sealed with non-setting flexible sealant. 

7.13 Indicative noise break-in calculations, including a dMEV system and passive acoustic trickle 
ventilator, are provided in Appendix Four.  The assessment is based on the following 
assumptions: 

 Assumed standard glazing area for mixed masonry/glazed façade (indicated 
in Proposed 3D Sketch Plan); 

 'Normal' internal surface finishes e.g. carpeted with curtains, bed etc. to 
achieve a reverberation time of 0.3 seconds in each octave band between 
63 Hz and 8 kHz (as referenced in BRE Digest 338) within bedrooms and 
0.5 seconds within living rooms (as referenced in Approved Document E of 
the Building Regulations 2010); 

 External walls assumed to be clad with masonry (brick or similar) with 
plasterboard lining; 

 Glazing sound insulation performance is typical of the window unit as a 
whole.  

7.14 The highest internal sound levels in living room and bedroom spaces during daytime periods 
are predicted to be 30 dB LAeq,16h and the highest internal sound level in bedroom spaces 
during night time periods are predicted to be 23 dB LAeq,8h / 34 dB LAmax,F, which therefore 
achieve the internal sound levels recommended by BS8233:2014. 

Element 3 – External Amenity Noise Assessment 

7.15 Figure 7.5 shows the predicted noise level across the site compared to guideline limits for 
garden areas.   
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Figure 7.5: Indicative garden sound levels 

 

 

7.16 Figure 7.5 indicates that the sound level in internal courtyard/garden would be below the 
lower WHO guideline of 50dB LAeq,16h, and therefore good external amenity is available to 
residents.  The soundscape within this area is considered in Section 8. 

7.17 The majority of the remaining external amenity space would be expected to exceed the upper 
guideline value of 55 dB LAeq,16h, with some areas falling between the lower and upper 
guideline.  A small area of gardens at the south of the proposed care home building is 
sufficient screened from the A55 traffic noise that ambient noise levels are predicted to be 
below the lower WHO guideline of 50dB LAeq,16h. 

Element 4 – Assessment of Other Relevant Issues 

7.18 To the east of the proposed development site is TRB Ltd, an automotive products 
manufacturer with its service/delivery yard located nearest to the site.  However, during all 
attended daytime and night-time surveys, including equipment installation and removal visits, 
no commercial sound was perceived at the proposed development site.  
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7.19 However, it is likely that operations within the delivery yard occur intermittently, and may 
occur during the night.  A further assessment has been conducted using the Cadna model 
and library data for HGV movements and loading/unloading operations held by Bureau 
Veritas.  Figure 7.6 shows the predicted specific noise level contours (at ground floor level) 
from activities at the TRB service yard. 

Figure 7.6: Indicative garden sound levels 

 

 

7.20 The highest predicted specific noise level in the garden area to the east of the proposed care 
home building is 42 dB LAeq,T, and within the courtyard garden the predicted level is just 
15 dB LAeq,T.  The Typical background sound levels at the site were determined to be 55 dB 
LA90 during the day and 45 dB LA90 at night, dominated by road traffic on the A55 (refer to 
Section 5). 

7.21 Loading/unloading activities may generate impulsive noise and is intermittent in nature.  
Appropriate acoustic penalties of +3 dB (just perceptible impulsivity) and +3 dB 
(intermittency) should therefore apply during the day, giving a Rating noise level of 48 dB LAr,T 
during the day. The commercial noise is therefore 7 dB below the typical background sound 
level during the day, indicating that there would be a low to negligible impact, based on the 
context that deliveries are likely to be infrequent and for short periods. 

7.22 At night, the highest predicted commercial noise level at the façade of the proposed care 
home development is predicted to be 42 dB LAeq,T, which is at least 6 dB lower than the 
predicted level due to road traffic noise.  Similarly, peak noise levels are predicted to be 
below the measured level of 65 dB LAFmax at the care home facade. 
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7.23 Therefore, the mitigation measures proposed to ensure suitable protection from road traffic 
noise would also be sufficient to protect against intrusion from infrequent and short-term 
commercial activity noise. 

7.24 It is therefore concluded that intermittent noise from the TRB Ltd commercial unit to the east 
will not have a significant impact on the proposed development, in terms of either external 
amenity during the day and internal amenity during both day and night time periods. 
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8 Soundscape Assessment and Design 

8.1 As stated in Section 4, currently PPW and Noise and Soundscape Action Plan 2018-2023 
encourage the good soundscape creation at the early stage of development, to achieve the 
improvement of the sound environment for communities.  

8.2 The internal courtyard/garden is the relative quiet external amenity space for the care home. 
In this context, it can be considered to offset the noise effects of the traffic on the care home 
development.  

8.3 Soundscape assessment and design would be a powerful tool in demonstrating that noise 
effects can be offset through careful design and application of soundscape principles to 
external amenity space. It is believed that a healthy acoustic environment is more than simply 
the absence of unwanted sound. The term ‘soundscape’ refers to the acoustic environment 
as perceived, experienced or understood by people in any given context2, and this includes 
beneficial and neutral sounds as well as noise. It has a broader focus than just clamping 
down on the decibels, recognising the need to also create appropriate soundscapes – the 
right acoustic environment in the right time and place.  

8.4 Therefore, in the context of the care home development, besides the traffic noise mitigation 
solutions suggested above, it is recommended to create a pleasant and natural sound 
environment within the internal courtyard/garden. The role of the soundscape of the 
courtyard/garden is to: 

 Offset the noise impact of the traffic by masking effects of the natural sounds 
on the traffic noise. The perceived loudness and annoyance of the traffic 
noise would be reduced significantly when adding natural sounds.3 

 Benefit the restoration and stress recovery of the residents in the care home 
by natural settings and tranquillity (both view and sound). 4,5 

8.5 Following is an example of the soundscape design by the sound mapping of a fountain in the 
centre of the courtyard/garden. The sound frequency spectrum of the fountain is taken from 
previous research work on fountain sounds, see Figure 8.1. The sound power level of the 
fountain was set as 78 dB LAeq, T, and the height was set as 1 m. The sound map of the 
fountain for the proposed development is shown in Figure 8.2.  

8.6 Figure 8.2 illustrates the sound level changes within a short distance in the courtyard/garden 
(from 55 dB to 30 dB), which provides diverse zones of audible fountain sounds. The users 
of the courtyard/garden would be able to choose the comfortable zones to stay based on 
different activities within the courtyard/garden. The relatively low sound levels on the façades 
would not influence the function of the rooms for living and sleeping with either open or closed 
windows. 

  

  

2 ISO 12913-1:2014 Acoustics -- Soundscape -- Part 1: Definition and conceptual framework. 
3 Y. Hao et al (2016) Assessment of the masking effects of birdsong on the road traffic noise environment, 

The Journal of the Acoustical Society of America 140 (2), 978-987. 
4 R. S. Ulrich et al, Stress recovery during exposure to natural and urban environments, J. Environ. Psychol. 

11(3), 201–230 (1991).  
5 S. Kaplan, “The restorative benefits of nature: Toward an integrative framework,” Environ. Psychol. 15, 

169–182 (1995). 
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Figure 8.1: 1/3-octave-band frequency spectra recorded at two locations in the park6 

 

 

8.7 Traffic noise will be partially or totally masked by the fountain sounds within the garden. 
Dynamic fountain sounds, which has higher rating in pleasantness, rather than constant 
fountain sounds, are suggested.  

8.8 If required, more detailed and careful soundscape design can be advised to achieve an 
optimised design scenario, including: 

 location and height of the fountain; 

 sound frequency spectrum of the fountain sounds; and 

 loudness of the fountain sounds. 

 

  

  

6 Ö. Axelsson et al (2014) A field experiment on the impact of sounds from a jet-and-basin fountain on 

soundscape quality in an urban park, Landscape and Urban Planning, 123, pp. 49-60. 
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Figure 8.2: Sound levels of the fountain in the courtyard/garden and the building 
façades. 
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9 Conclusions 

9.1 Bureau Veritas was instructed by Caulmert Ltd to conduct an environmental noise 
assessment for a proposed development site at St. Asaph Business Park, St. Asaph, 
Denbighshire. 

9.2 The proposed block plan comprises three blocks with 198 bedrooms in total. A 
courtyard/garden is proposed as an enclosed space surrounded by the three blocks. New 
site access would be in the south of the site and connect to A55 via the local road to the west 
of the site. 

9.3 The potential effects of noise have been assessed with reference to current guidance, 
namely the PPW, TAN11, ProPG, WHO Guidelines for Community Noise and British 
Standard BS8233:2014. 

9.4 Attended and unattended baseline sound level surveys were undertaken within the site for 
both daytime and night-time periods, and directly adjacent to the A55. The sound climate 
around the site is generally dominated by road traffic noise from the A55, with a contribution 
of noise from the traffic on the local road to the west of the site. 

9.5 A sound propagation model of the site has been prepared using the CadnaA software 
package.  The sound sources in the model have been calibrated based on based on traffic 
data published by the Department for Transport and Welsh Noise Mapping contour values, 
from which the propagation of sound across the site was calculated. 

9.6 The results of the sound propagation modelling indicate that the site predominately falls 
within Noise Exposure Category B, and in accordance with ProPG is of low to medium noise 
risk during daytime periods and medium risk during night time periods.  As such, a detailed 
Acoustic Design Statement (ADS) is required in order to demonstrate how adverse impacts 
of noise will be mitigated and minimised and which clearly demonstrates that a significant 
adverse noise impact will be avoided. 

9.7 An ADS has been prepared detailing mitigation measures to reduce the effects of noise on 
the development. It has been determined that, due to the topography of the site in relation to 
nearby noise sources, namely the A55, boundary treatments would not provide a significant 
amount of mitigation.  However there is a significant setback distance between the site and 
the A55 which serves as natural mitigation.  However, outline guidance regarding site layout 
has been provided. 

9.8 It has been demonstrated that, with the proposed ventilation strategy to ensure that the 
requirements of Part F of the Buildings Regulations are achieved with closed windows 
(although windows can still be openable at the discretion of the occupant), suitable internal 
sound levels can be achieved. 

9.9 The assessment demonstrates that good acoustic amenity would be available to future 
residents within the enclosed courtyard/garden. Further suggestions on enhancing the 
soundscape within this area is also provided.  Other suitable external amenity is available in 
the garden area to the south of the proposed care home building.  Other designated open 
garden areas will be exposed to elevated road traffic noise, however it is not unreasonable 
given the other provisions available at the site. 

9.10 All adverse impacts are therefore shown to be mitigated and minimised, in line with the 
current planning policy and guidance, and that the requirements of the planning condition 
would be met. 
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Appendix One – Glossary of Acoustic Terminology 

 

"A" Weighting (dB(A)) The human ear does not respond uniformly to different frequencies. 
"A" weighting is commonly used to simulate the frequency response 
of the ear.  It is used in the assessment of the risk of damage to 
hearing due to noise. 

Decibel (dB) The range of audible sound pressures is approximately 2 x 10-5
 Pa to 

200 Pa.  Using decibel notation presents this range in a more 
manageable form, 0 dB to 140 dB. 

Pascal (Pa) Unit of pressure equal to 1 N/m2. 

Frequency (Hz) The number of cycles per second, for sound this is subjectively 
perceived as pitch. 

Frequency Spectrum Analysis of the relative contributions of different frequencies that 
make up a noise. 

Leq(T) The equivalent continuous sound level.  It is that steady sound level 
which would produce the same energy over a given time period T as 
a specified time varying sound. 

L90(T) The noise level which is exceeded for 90% a given measurement 
time period T, i.e. the background sound level. 

LAmax(T) The maximum RMS A-weighted sound pressure level occurring 
within a specified time period. 

Noise Unwanted sound. 

Ambient Sound Totally encompassing sound in a given situation at any given time 
composed of noise from many sources, near and far. 

Residual Sound The ambient sound remaining at a given position in a given situation 
when the specific noise source is suppressed to a degree such that it 
does not contribute to the ambient sound. 
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Appendix Two – Site Location Plan and Monitoring 
Locations 

 

Figure A2.1: Site Location Plan and Baseline Noise Monitoring Locations (Initial Survey) 

 
  

A55 

Monitoring 
Location 1 

Monitoring 
Location 2 

Monitoring 
Location 3 
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Figure A2.2: Baseline Noise Monitoring Locations (Second Survey) 
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Figure A2.3: Baseline Noise Monitoring Locations (Third Survey) 

 

 

Figure A2.4: Photograph of monitoring location (view from south) 

 

Survey Location 
(March 2020) 
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Figure A2.5: Time-history of 15-minute interval measured sound pressure levels 
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Appendix Three – Survey Details 

 

Table A3.1: Equipment used during surveys 

Sound and Weather Monitoring Equipment – Unattended Monitoring 

B&K 2260 Class 1 Sound Level Meter Serial Number 2131636 

B&K 4189 Acoustic Calibrator Serial Number 2386152 

Rion NL-52 Class 1 Sound Level Meter Serial Number 01054194 

 

Table A3.2: Summary of measured sound levels (Attended Night Time) 

Location Date and Time 
Sound Pressure Level, dB re: 20µPa 

LAeq,15min LAFmax,15min LA10,15min LA90,15min 

ML1 

25/02/2019 23:00 54.5 65.8 57.6 45.7 

25/02/2019 23:15 50.5 59.8 53.2 43.4 

25/02/2019 23:30 52.9 62.9 56.1 44.7 

ML2 

25/02/2019 23:47 56.7 68.7 60.9 37.6 

26/02/2019 00:02 57.0 67.3 61.2 38.3 

26/02/2019 00:17 56.5 69.0 61.2 39.2 

ML3 

26/02/2019 00:41 51.7 71.3 52.5 35.7 

26/02/2019 00:56 50.8 65.9 53.2 38.1 

26/02/2019 01:11 52.3 61.3 55.6 43.3 
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Appendix Four – Indicative Noise Break-in Calculations 

 

Noise Ingress Calculation
Project: St Asaph Care Home Calcs By: RC

Description: Facing A55 Date: 07/06/19

Plot/Flat No: - Calc ref: 1

Room Name: Bed 1 Period: NT

Calculation is based on  methodology within BS 8233:2014 & BSEN ISO 12354-3. The following equation is utilised:

L internal = L external  - ΣR  + 10 log S/A - DL fs +3

where A = 0.16V/T

and DL f s is a correction to account for the influence of façade shape (e.g. where balconies or terraces are present)

This can be broken down further to:

Leq,2 = Leq,f f +10xlog ((A0/Sx10 (̂-Dn,e/10))+(Swi/Sx10 (̂-Rwi/10))+(Sew/Sx10 (̂-Rew/10))+(Srr/Sx10 (̂-Rrr/10)))+10xlog (S/A)-DLf s+3

The above terms are described below.

Description Term Value Room assessed: Bed 1 External wall Window Notes

Total facade area (m2) Sf 21.4 Width (m): 2.8 Total linear (m): 8.9 Linear (m): 0.75 0

Window area (m2) Swi 0.8 Depth (m): 6.1 Height (m): 1

External wall area (Sf - Swi) Sew 20.6 Height (m): 2.4

Area of ceiling (m2) Srr 8.5 17.08 Assumes area of roof is 1/2 actual to account for shielding at roof edge (-3 dB)

Total area of elements (Sf + Srr) S 29.9

Volume of receiving room (m3) V 41.0

Reference absorption area (m2) A0 10

Number of ventilators in facade: 1

Façade shape correction DL f s 0 See Annex C of BS EN 12354-3

63 125 250 500 1k 2k 4k 8k dBA R w C tr R w + C tr Notes

External Leq, freefield (dB Leq,ff) 61 54 51 49 55 50 38 26 57 - - - Freefield LAeq level

External Lmax, freefield (dB Lmax,ff) 74 63 62 65 60 50 51 37 65 - - - Freefield LAmax level

Dne of each ventilator 38 43 45 36 37 50 61 61 40 -1 39 0.0

Total Dne of all ventilators 38 43 45 36 37 50 61 61 40

SRI of window (Rwi) 23 22 21 36 39 37 38 38 35 -6 29 DB Glass 4/16/4

SRI of external wall (Rew) 30 42 45 42 50 58 65 65 49 -3 46 110 mm brick, 140 mm cavity with rockwool, 1 layers 12.5 mm p/b

SRI of roof and ceiling (Rrr) 16.0 22.0 37.0 43.0 49.0 57.0 57.0 57.0 45 -10 35 Flat timber joist roof, asphalt on boarding, 12 mm plasterboard, 100 mm mineral wool insulation

Rev time of receiving room (T) - secs 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

All ventilators [eqn. B] 5E-05 2E-05 1E-05 8E-05 7E-05 4E-06 3E-07 3E-07 A0/S x 10 (̂-Dne/10)

Glazing [eqn. C] 1E-04 0.0002 2E-04 6E-06 3E-06 5E-06 4E-06 4E-06 Swi/S x 10 (̂-Rwi/10)

External wall [eqn. D] 7E-04 4E-05 2E-05 4E-05 7E-06 1E-06 2E-07 2E-07 Sew/S x 10 (̂-Rew/10)

Ceiling [eqn. E] 0.007 0.0018 6E-05 1E-05 4E-06 6E-07 6E-07 6E-07 Srr/S x 10 (̂-Rrr/10)

All ventilators [10 x log "B"] -43.0 -48.0 -49.3 -41.2 -41.7 -54.4 -65.7 -65.7

Glazing [10 x log "C"] -38.9 -38.0 -37.2 -52.2 -54.8 -53.4 -53.8 -53.8

External wall [10 x log "D"] -31.6 -43.6 -46.6 -43.6 -51.6 -59.6 -66.6 -66.6

Ceiling [10 x log "E"] -21.4 -27.4 -42.4 -48.4 -54.4 -62.4 -62.4 -62.4

All elements combined [eqn. F] -20.9 -26.9 -35.5 -38.6 -40.9 -50.1 -52.8 -52.8 Log sum of equations B,C,D,E

Equiv. absorption area of rec. room (m2) 22 22 22 22 22 22 22 22

10 x log(S/A) [eqn. G] 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4

Façade shape correction, DL f s 0 0 0 0 0 0 0 0

63 125 250 500 1k 2k 4k 8k dBA Target Exc.

Internal Leq,2 44 32 20 14 18 4 -11 -23 23 30 -7 Equations (A+F+G) - DLfs +3 dB

Internal Lmax,2 57 40 31 31 24 4 3 -12 34 45 -11 Equations (A+F+G) - DLfs +3 dB

Octave band centre frequency, Hz
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Noise Ingress Calculation
Project: St Asaph Care Home Calcs By: RC

Description: Facing A55 Date: 06/03/19

Plot/Flat No: - Calc ref: 2

Room Name: Living room Period: DT

Calculation is based on  methodology within BS 8233:2014 & BSEN ISO 12354-3. The following equation is utilised:

L internal = L external  - ΣR  + 10 log S/A - DL fs +3

where A = 0.16V/T

and DL f s is a correction to account for the influence of façade shape (e.g. where balconies or terraces are present)

This can be broken down further to:

Leq,2 = Leq,f f +10xlog ((A0/Sx10 (̂-Dn,e/10))+(Swi/Sx10 (̂-Rwi/10))+(Sew/Sx10 (̂-Rew/10))+(Srr/Sx10 (̂-Rrr/10)))+10xlog (S/A)-DLf s+3

The above terms are described below.

Description Term Value Room assessed: Living room External wall Window Notes

Total facade area (m2) Sf 24.0 Width (m): 3.9 Total linear (m): 10 Linear (m): 0.75 0

Window area (m2) Swi 1.4 Depth (m): 6.1 Height (m): 1.88

External wall area (Sf - Swi) Sew 22.6 Height (m): 2.4

Area of ceiling (m2) Srr 11.9 23.79 Assumes area of roof is 1/2 actual to account for shielding at roof edge (-3 dB)

Total area of elements (Sf + Srr) S 35.9

Volume of receiving room (m3) V 57.1

Reference absorption area (m2) A0 10

Number of ventilators in facade: 1

Façade shape correction DL f s 0 See Annex C of BS EN 12354-3

63 125 250 500 1k 2k 4k 8k dBA R w C tr R w + C tr Notes

External Leq, freefield (dB Leq,ff) 68 61 58 56 62 57 45 33 64 - - - Freefield LAeq level

External Lmax, freefield (dB Lmax,ff) -7 -7 -7 -7 -7 -7 -7 -7 0 - - - Freefield LAmax level

Dne of each ventilator 38 43 45 36 37 50 61 61 40 -1 39 0.0

Total Dne of all ventilators 38 43 45 36 37 50 61 61 40

SRI of window (Rwi) 23 22 21 36 39 37 38 38 35 -6 29 DB Glass 4/16/4

SRI of external wall (Rew) 30 42 45 42 50 58 65 65 49 -3 46 110 mm brick, 140 mm cavity with rockwool, 1 layers 12.5 mm p/b

SRI of roof and ceiling (Rrr) 16.0 22.0 37.0 43.0 49.0 57.0 57.0 57.0 45 -10 35 Flat timber joist roof, asphalt on boarding, 12 mm plasterboard, 100 mm mineral wool insulation

Rev time of receiving room (T) - secs 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

All ventilators [eqn. B] 4E-05 1E-05 1E-05 6E-05 6E-05 3E-06 2E-07 2E-07 A0/S x 10 (̂-Dne/10)

Glazing [eqn. C] 2E-04 0.0002 3E-04 9E-06 5E-06 7E-06 7E-06 7E-06 Swi/S x 10 (̂-Rwi/10)

External wall [eqn. D] 6E-04 4E-05 2E-05 4E-05 6E-06 1E-06 2E-07 2E-07 Sew/S x 10 (̂-Rew/10)

Ceiling [eqn. E] 0.008 0.0021 7E-05 2E-05 4E-06 7E-07 7E-07 7E-07 Srr/S x 10 (̂-Rrr/10)

All ventilators [10 x log "B"] -43.8 -48.8 -50.1 -42.0 -42.5 -55.2 -66.5 -66.5

Glazing [10 x log "C"] -37.0 -36.1 -35.3 -50.3 -52.9 -51.5 -51.9 -51.9

External wall [10 x log "D"] -32.0 -44.0 -47.0 -44.0 -52.0 -60.0 -67.0 -67.0

Ceiling [10 x log "E"] -20.8 -26.8 -41.8 -47.8 -53.8 -61.8 -61.8 -61.8

All elements combined [eqn. F] -20.4 -26.2 -34.0 -38.9 -41.4 -49.3 -51.2 -51.2 Log sum of equations B,C,D,E

Equiv. absorption area of rec. room (m2) 30 30 30 30 30 30 30 30

10 x log(S/A) [eqn. G] 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

Façade shape correction, DL f s 0 0 0 0 0 0 0 0

63 125 250 500 1k 2k 4k 8k dBA Target Exc.

Internal Leq,2 51 39 28 20 24 11 -3 -15 30 35 -5 Equations (A+F+G) - DLfs +3 dB

Internal Lmax,2 N/a Equations (A+F+G) - DLfs +3 dB

Octave band centre frequency, Hz


