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Introduction

AB Acoustics were commissioned by Blueprint Architectural on behalf of Gower Homes to undertake an environmental noise assessment at Willow Cottage Ruabon Wrexham LL14  6LE in order to support a planning application for residential housing. 
As can  be seen from the plan attached at the end of the report and the photograph below the site is located on the B5097 adjacent to St Mary's Church in Wales Primary School – and also  adjacent to the north bound side of the A 483.

The A 483 is to the East of the proposed site – as are new residential houses – to the North of the site are playing fields  and to the West are the actual School buildings and Car Park.

To the South on the opposite side of the B 5097 is vacant land

It is proposed to build eight houses on the site.

Detailed below is the measurement location used in a survey undertaken in December 2017 – this was considered to be representative of the noise level at the the proposed site.
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Approximate Measurement Location 



Approximate Site Location.
In this new application the results from the above survey are used as it is considered that they will still be representative of the noise level at the present time – however shorter term measurements have been undertaken in order to determine if this is in fact correct.

It is understood from discussions with the School that the Community Centre is no long in use.

Attached at the end of the report is the proposed lay out of the site.

Noise Assessment Criteria

This is covered by TAN 11  in which the following is detailed : 

	TABLE 1:  NOISE EXPOSURE CATEGORIES 

	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. 


The recommended level are detailed below :

	Table 2: RECOMMENDED NOISE EXPOSURE CATEGORIES FOR
NEW DWELLINGS NEAR EXISTING NOISE SOURCES 

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

	Noise Source 
	Noise Exposure Category 

	
	A 
	B 
	C 
	D 


Mixed Sources
	07.00 – 23.00
	<55
	55 – 63
	63 – 72
	>72

	23.00 – 07.00
	<45
	45 – 57
	57 – 66
	>66


The site falling within Noise Category B

In BS 8233: 2014 (Sound Insulation and Noise Reduction in Building,Ref.4) design criteria is provided for noise levels inside buildings : summarised these are :

Bedrooms : LAeq = 30 dBA

Lounge : LAeq = 35 dBA

The above 30 dBA level is acceptable as avoiding sleep disturbance.

The measured external levels are compared to the required internal levels in the Standard to determine the attenuation that must be offered by the structure of the building in order to achieve the required internal levels.

Also it is generally accepted that an open window ( Reference The World Health Organisation ) will achieve an attenuation of 15 dBA to the external noise.

The requirements specified in the following report should be regarded as the minimum.

Also relevant are the World Health Organisation (WHO) Guidelines for Community Noise – these identify that sleep may be disturbed by short term noise events and the level associated with this is 45 dB LAmax inside the bedroom – this relates to 60 dB LAmax external to the bedroom.

In brief an ‘Outdoor Living Area’ should be subject to a noise level less than 55 dBA in order to prevent serious annoyance during the daytime and evening - a level less than 50 dBA is desirable to prevent moderate annoyance : reference World Health Organisation.
As there will be no industrial premises in the immediate area then a BS 4142 : 2014 assessment was not considered necessary. 
National Planning Policy Framework
This provides brief guidance on planning and noise – it states that planning policies and the resultant decisions should aim to :

A – 'avoid noise from giving rise to significant adverse impacts on health and quality of life as a result of the development.'

B – 'mitigate and reduce to a minimum other adverse impacts on health and quality of life arising from the new development – this includes the use of conditions'.

C – recognise the development will often create some noise and existing businesses wanting to expand to develop in continuance of their business should not have unreasonable restrictions placed on them because of changes in nearby land uses since they were established.

D – identify and protect areas of tranquility which have remained relatively undisturbed by noise and are prized for their recreational and amenity value.'

Therefore the above internal values from BS 8233 : 2014 are used

BS 4142 : 2014 – whilst this does not apply to the present site – this was considered.
It is now a requirement of BS 4142 to consider the potential uncertainty of the assessment – the steps taken to reduce uncertainty as far as practical include :

All the measurements were made with a Type 1 sound level meter with certificates of calibration and field calibration checks were undertaken after each series of measurements with a minimal drift (0.1 dB) recorded.

The weather conditions were considered ideal for environmental noise measurements during the attended measurements with no rain –  low wind speeds ( < 5.0 m /sec ).

Variations in ground cover between the proposed site and the receivers could affect the ground absorption and therefore the calculated levels at the various receivers – in order to reduce this problem it has been assumed that there is acoustically reflective ground cover over the various distances.

Inaccuracies that could result from estimates of the intervening ground cover – meteorological conditions etc. will not be significant.
Equipment Used and Measurement Method
The noise levels were measured using a :

Bruel & Kjaer type 2260 Precision Sound Level Meters (Type 1 instrument)

Calibration was undertaken using a :Bruel & Kjaer type 4231 calibrator

The measurements were carried out at the location shown at a height of 1500mm above the ground and away from reflecting surfaces.

The measurements were undertaken at the times stated in the results.

The location of the measurements are indicated on the plan above.

Results

These are tabulated below from the previous measurements undertaken in December 2017 : most of these  measurements were unattended : measurements were undertaken at the times detailed.
	Date
	Wind Speed

M/sec
	Wind

Direction
	Temperature

C
	Rain
	Cloud

Cover %
	Road

Conditions

	04/12/17
	0
	-
	12
	No
	60
	Dry

	05/12/17
	1
	West
	11
	No
	60
	Dry

	06/12/17
	0
	-
	8
	No
	70
	Dry



During all the above measurements the main source of noise was that of the traffic flow along the A483 and the associated slip road.

From the above graph it can be seen that the traffic noise is reasonably constant between the hours 07.00 and 18.00 hrs and then as the traffic volume decreases the noise level also falls
Between the hours 07.00 – 23.00 the Log average LA eq is calculated to be 59 ( 58.5 ) dBA and between 23.00 – 07.00 hrs 53 (52.8 ) dBA.
The general LA max was measured at 65 dBA.
Below is a Table giving the results of the measurements undertaken on Monday 28 September 2020 at the same location.

Weather
	Date
	Wind Speed

M/sec
	Wind

Direction
	Temperature

C
	Rain
	Cloud

Cover %
	Road

Conditions

	28.09.20

10.30
	1.1
	SW
	13
	No
	60
	Dry

	15.00
	1.9
	S
	15
	No
	80 
	 Dry

	18.00
	1.8
	S
	16
	No
	60
	Dry


	Time
	LA eq
	LA 90 
	LA 10
	LA max

	28/09/2020

14.30 -15.30
	58.7
	-
	61.2
	67.2

	15.30 -16.30

(A)
	60.3
	-
	64.1
	69.3

	17.45 – 18.45
	59.8
	
	62.5
	65.3


Log average LA eq =  60 ( 59.6) dBA – this level is in very close agreement with the previously measured level of 59 dBA.





Octave Band Centre Frequencies  Hz

	Overall
	63
	125
	250
	500
	1000
	2000
	4000
	8000

	LA eq

(A) 60.3
	71
	60
	58
	58
	57
	56
	45
	24


Using the most recent measured noise level of 60 (60.3) dBA
Between the hours 07.00 – 23.00 the required attenuation is 60 – 35 = 25 dBA 
 Between the hours 23.00 and 07.00 the required attenuation is 53 - 30 = 23 dBA – from previous measurements

The LA max is required to be attenuated by 65 – 45 = 20 dBA – from previous measurements
Using the 'shortened method' of determining the attenuation.

The required attenuation is detailed above -  however as the main source of noise is due to the traffic movement the A 483 then the Rw + Ctr indicator is used rather than the Rw indicator as traffic noise contains the majority of its sound energy in the lower frequency bands.

As can be seen the glazing / ventilation requirements are governed by the day time requirements of 25 dB – therefore the glazing could be 4 / 6 to 20mm / 4mm IGU's ( or any glazed unit having the same quoted attenuation)  which as can be seen from the data sheet enclosed at the end of the report has a quoted Rw + Ctr of 25dBA.
This glazing will attenuate the LA max to the required level having a quoted Rw of 29dB.  The Rw indicator is usually used for the LA max levels as the LA max levels contain the majority of the noise energy in the high frequency range rather than in the lower frequencies where the Rw + Ctr is used as above.
Due to the above some sort of ventilation means will have to be provided as the attenuations are in excess of that of an open window.
With respect  to the ventilation of the habitable rooms these are usually regarded as the bedrooms, lounges, dining kitchens and kitchens but only if they are dining kitchens.

The type of ventilation fitted will depend also upon the number of air changes per hour that are required by Building Regulations – this is beyond the scope of this report – however suppliers of suitable acoustically treated ventilation systems can be found on the following web sites;

www.passivent.com
These supply vents that fit into the window header and can be acoustically treated or:
www.vents.com
supply core vents that are wall mounted.

Both these types of vent will be suitable acoustically provided that they meet the minimum attenuation requirements .

Or any ventilation unit having a quoted Dn,ew   + Ctr excess of 25 dB when the vent is open
Calculations – Robust Method

	Plot 8
	Window Area sq m
	Facade Area Sq m
	Roof Area
	Ceiling Area sq m

	Kitchen

Dining / Family
	6.198
	29.37
	-
	29.34

	
	
	
	
	

	Living Room
	4.04
	21.25
	
	17.64


The above calculated areas are those used in the following.- in the facade area is included the contribution from the side wall which is near the School and the A  483

Living Room
.07.00 23.00 hrs. - this calculation is based on the results measured on 28/09/2020 - which are considered representative of the noise level between these hours.
The following is based on the fitting of a Titon SFX4000EA34mm/SF441. - Dn.ew open = 32 Ctr = 0








             Dn,ew closed = 52 Ctr = -4




Single Figure

Octave Band Freq.


‘A’ wtd.






125
250
500
1000
2000

Leq,ff  -from above 


60
58
58
57
56


D,n,ew + Ctr 



35.9
35.8
35.3
33.1
29.4

Rw,i – glazing 



21
17
25
35
37   4 / 6 to 20 /4 mm IGU's

Rew external wall



40
44
45
51
56

RiT – roof/ceiling

43

28
34
40
45
49

A – Ref BS 8233


11
14
16
16
15

Sf – facade area 

= 21.25 sq m 

Sr – roof area exposed side
= 0 sq m – Ground Floor

Swi – window area

= 4.04 sq m
Sew = Sf – Swi 


= 21.25 – 4.04 = 17.21sq m

Sit – ceiling area


= 17.64 sq m – not applicable as Ground Floor

S = Sf + Sit 


= 21.25 + 0 = 21.25 sq m

A0



= 10 sq m

Using the method detailed in  BS 8233 : 2014 the following ‘A’ weighted octave band 

Levels are calculated :
	Item
	Ref. Letter
	125
	250
	500
	1000
	2000

	LA eq
	A
	60
	58
	58
	57
	56

	Dne
	
	35.9
	35.8
	35.3
	33.1
	29.1

	Ao/S 10-Dne/10
	B
	0.0001.
	0.0001.
	0.0001.
	0.0002.
	0.0005.

	Rwi
	
	21
	20
	26
	38
	37

	Swi/Sf 10-Rwi/10
	C
	o.0015.
	0.0037.
	0.0006.
	0.00006.
	0.00003.

	Rew
	
	40
	44
	45
	51
	56

	Sew/Sf10-rew/10
	D
	0.00008.
	0.00003.
	0.00002.
	0.000006.
	0.000002.

	Rit
	
	0
	0
	0
	0
	0

	Sit/Sf10-Rit/10
	E
	0
	0
	0
	0
	0

	B+C+D+E
	Z
	0.0017.
	0.003.
	0.0007.
	0.0002.
	0.0005.

	10logZ
	F
	-27.6
	-24
	-31.1
	-35.2
	-32.3

	A
	
	11
	14
	16
	16
	15

	10logS/A
	G
	2.8
	1.8
	1.2
	1.2
	1.5

	L eq
	A+F+G
	35.2
	35.8
	28.1
	23
	25.2

	'A' weighting
	
	-16
	-9
	-3
	0
	1

	'A'
	
	19.2
	26.8
	25.1
	23
	26.2


These levels are summed to result in an overall LA eq = 32 (31.7) dBA – this overall level is within the requirements of BS 8233 : 2014.
Kitchen – Dining / Family
.07.00 - – 23.00 hrs. - this calculation is based on the results measured on 28/09/2020 - which are considered representative of the noise level between these hours.

The following is based on the fitting of a Titon SFX4000EA34mm/SF441. - Dn.ew open = 32 Ctr = 0








             Dn,ew closed = 52 Ctr = -4




Single Figure

Octave Band Freq.


‘A’ wtd.






125
250
500
1000
2000

Leq,ff  -from above 


60
58
58
57
56


D,n,ew + Ctr 



35.9
35.8
35.3
33.1
29.4

Rw,i – glazing 



21
17
25
35
37   4 / 6 to 20 /4 mm IGU's

Rew external wall



40
44
45
51
56

RiT – roof/ceiling

43

28
34
40
45
49

A – Ref BS 8233


11
14
16
16
15

Sf – facade area 

= 29.37 sq m 

Sr – roof area exposed side
= 0 sq m – Ground Floor

Swi – window area

= 6.19 sq m
Sew = Sf – Swi 


= 29.37 – 6.19 = 23.17sq m

Sit – ceiling area


= 29.34 sq m – not applicable as Ground Floor

S = Sf + Sit 


= 29.37 + 0 = 29.37sq m

A0



= 10 sq m.
Using the method detailed in  BS 8233 : 2014 the following ‘A’ weighted octave band 

Levels are calculated :
	Item
	Ref. Letter
	125
	250
	500
	1000
	2000

	LA eq
	A
	60
	58
	58
	57
	56

	Dne
	
	35.9
	35.8
	35.3
	33.1
	29.1

	Ao/S 10-Dne/10
	B
	0.00008.
	0.00008.
	0.0001.
	0.0001.
	0.0003.

	Rwi
	
	21
	20
	26
	38
	37

	Swi/Sf 10-Rwi/10
	C
	0.001.
	0.004.
	0.0006.
	0.00006.
	0.00006.

	Rew
	
	40
	44
	45
	51
	56

	Sew/Sf10-rew/10
	D
	0.00007.
	0.00003.
	0.00002.
	0.000006.
	0.000001.

	Rit
	
	0
	0
	0
	0
	0

	Sit/Sf10-Rit/10
	E
	0
	0
	0
	0
	0

	B+C+D+E
	Z
	0.0018.
	0.004.
	0.0007.
	0.0002.
	0.00004.

	10logZ
	F
	-27.3
	-23.6
	-31
	-36.2
	-33.3

	A
	
	11
	14
	16
	16
	15

	10logS/A
	G
	4.2
	3.2
	2.6
	2.6
	2.9

	L eq
	A+F+G
	36.9
	37.6
	29.6
	23.4
	25.6

	'A' weighting
	
	-16
	-9
	-3
	0
	1

	'A'
	
	20.9
	28.6
	26.6
	23.4
	26.6


These levels are summed to result in an overall LA eq = 33  (32.9) dBA – this overall level is within the requirements of BS 8233 : 2014.
For the hours 23.00 to 07.00.
 Between the hours 23.00 and 07.00 the required attenuation is 53 - 30 = 23 dBA – from previous measurements

The LA max is required to be attenuated by 65 – 45 = 20 dBA – from previous measurements.

Using the 'shortened method' of determining the attenuation.

The required attenuation is detailed above -  however as the main source of noise is due to the traffic movement the A 483 then the Rw + Ctr indicator is used rather than the Rw indicator as traffic noise contains the majority of its sound energy in the lower frequency bands.

As can be seen the glazing / ventilation requirements for the night time are 20 dB – therefore the glazing could be 4 / 6 to 20mm / 4mm IGU's ( or any glazed unit having the same quoted attenuation)  which as can be seen from the data sheet enclosed at the end of the report has a quoted Rw + Ctr of 25dBA.
This glazing will attenuate the LA max to the required level having a quoted Rw of 29dB.  The Rw indicator is usually used for the LA max levels as the LA max levels contain the majority of the noise energy in the high frequency range rather than in the lower frequencies where the Rw + Ctr is used as above.
It is important that the windows are correctly fitted into the wall – gaps and holes around the frames must be kept to a minimum and those that occur must be fully sealed with a high density sealer – on no account must light weight expanding foams be used.

In general the construction of the building must be undertaken with great care as even small gaps will reduce the attenuation provided by the structure and even if a complete wall, which may have an attenuation of 50 dBA has a hole in it equivalent to 1/1000 of the wall area the effective attenuation of the wall is limited to a maximum of 30 dBA.

The actual area of the window in the wall affects the internal noise level: the greater the window area the higher the internal noise level. In general a normal double skinned brick wall will have an attenuation of 45/50 dBA .

The attenuation of the external wall can be reduced by in excess of 5 dBA if the area of the windows is of the order of 25%. The type of glazing then becomes important.

When the windows are open the only important consideration is the area of the opening: if it is 10% of the total area the noise attenuation will be of the order of 12 dBA regardless of the construction of the remaining 90% of the wall.

With regard to the roof, if it is pitched slated or tiled roof with an under ceiling and mineral fibre insulation then an attenuation of the order of 45 dBA should be achieved.

The attenuations required will be easily met with the proposed construction of the external walls.

External Areas

These are governed by the requirements of the WHO as detailed above .

As can be seen from the above measured noise levels the log average LA eq at the proposed residential development is 59 / 60 dBA.

As can be seen this is in excess of the WHO Guideline noise levels of 50 / 55 dBA.
As can be seen from the enclosed site plan the private amenity areas to the front of the proposed residential properties are open and therefore we would suggest are not regarded as private amenity areas.
In addition to the attenuation offered by the proposed screening to the Eastern boundary Plots 1 – 3 – 4 – 5 - 6  are at a greater distance from the road traffic than the measurement location used and therefore the actual noise level due to traffic at these locations will be attenuated accordingly.

With respect to Plot 8 which borders the A 483 there is an existing light weight timber fence of approximately 1.8 m in height – this should be replaced by a fence as detailed in the following but the height increase to 2.5m.

This fence should also be constructed along the Northern boundary of Plot 8
According to  BS 5228 : Part1 : 2009 Section F.2.2.2.1 Section C an attenuation to the noise from the A 483 of the order of 5 to 10 dBA can be expected – we would estimate in  the rear garden  an attenuation of 10 dBA will be achieved – if this is the case then the noise level in the rear gardens of  the residential properties could be of the order of 50 dBA.
As can be seen this is within the WHO Guidelines.
The noise levels on various plots will have to be controlled by the building of acoustic fences / barriers – these are available commercially – one such supplier being www.jacksons-fencing.co.uk.

The barrier could take the form of a small earth bund for part of the overall height of the barrier and then an acoustic fence on top 
The screen to the eastern boundary of the site – see attached drawing - can be constructed from virtually any solid material provided it has a mass of at least 15 kg / sq m and have a height of 2.5m.

If the screen is constructed from timber then it is important that the timber is properly weather treated in order to  minimise any deteration due to weather.

There must be no holes or gaps in the screen – this is particularly important at the base of the screen between it and the ground – there must also be no gaps between the screen and the posts – ideally slotted posts should be used to reduce the likelihood of this happening.
The posts etc can be of any suitable construction that will support the fence with the wind loading etc.

The important thing acoustically is that there are NO gaps at all along the edges of the wooded panels – at the side and the bottom – and that there are NO gaps between the individual wooden slats that the fence is constructed from.

 












The actual fence posts can be whatever you want – wooden posts – metal posts or brick pillars.

The actual fence boards and cover strips need to be  25mm and be tight fitted with no gaps between the joints , hence the cover strip on the back.

The top of the fence will just need to be weather stripped.

The proposed location of the acoustic barrier is shown on the  site plan.

In addition to the above a 2000m high barrier (fence / brick wall / stone wall) should be constructed at the location shown which will provide additional screening to the site.
However BS 8233 : 2014 states that the main criteria to be considered are the internal levels in the various rooms – and as can be seen from the above if the glazing / ventilation specified is installed then these will be met .

Therefore the external levels in 'private amenity areas' whilst obviously desirable are possibly not the main criteria and as  acoustic screening is recommended to be included then it is likely that the above is the best that can be practically achieved.

The Southern end of the acoustic fence should stop at the short wall detailed on the attached drawing – this short wall between the acoustic fence and the access drive should be 2000mm in height.

In addition to the above a wall / fence should be constructed at Plot 2 as detailed in the attached drawing – again this should be 2000mm high and constructed as detailed above.

Recommendations

A)
WINDOWS / GLAZING
All windows are to comprise sealed double glazed units set within good quality Grey uPVC frames. Sealed double glazed units are to achieve a minimum U-value of 1.6 W/m²K. Opening areas of windows are to be equal to at least 5% of enclosed floor area with part of the opening set at 1750mm above floor level. Provide background ventilation to habitable rooms by means of 8000mm² controllable trickle ventilators set in head frame member of windows or locking mechanism that provides adequate background ventilation. Windows to bedrooms at first floor level to have opening lights of at least 0.33m² with a minimum clear opening of 750mm high x 450mm wide. Window cill is to be positioned to ensure that cill level is within 1100mm of floor level. Window Cills positioned within 800mm of First Floor level to have removable guarding fitted. Glazing in critical locations such as within 800mm of floor level to windows, within 1500mm of floor level to doors, and windows adjacent to doors is to consist of laminated toughened safety glass in accordance with BS 6206 and permanently marked.
All habitable rooms are glazing with IGU's having at least the following quoted attenuation.





Octave Band Centre Frequencies Hz

	IGU's
	125
	250
	500
	1000
	2000
	4000

	4 / 6 to 20mm / 4mm
	21
	17
	25
	35
	37
	31


Rw = 29 dB – Rw + Ctr = 25 dB

 
B)
MECHANICAL VENTILATION
Provide mechanical ventilation to kitchen, en-suite and bathroom by means of Vent Axia or similar wall/ceiling mounted electrically operated fans extracting directly to external air to the following requirements:
 
Bathroom & en-suite - fans to extract at a rate of 15 litres per second, (type of fan to be in line extractor confirmed adequate by manufacturer) to be operated in conjunction with light switch with a 15 minute over run facility. Door to en-suite to be undercut by 10mm to allow adequate ventilation.

Kitchen - cooker hood to extract at a rate of 30 litres per second.

Vents to be covered with weather proof grilles at points of discharge to external air
 
All rooms are fitted with vents having the following acoustic specification

  Dn.ew open = 32 Ctr =  0          Dn,ew closed = 52 Ctr = -4





Octave Band Centre Frequencies Hz

	
	125
	250
	500
	1000
	2000
	4000

	Open
	35.9
	35.8
	35.3
	33.1
	29.4
	31.3


An example of which is Titon SFX4000EA34mm/SF441.

C)
The boundary to the North of Plot 8 and part of the  Eastern site boundary is treated with an acoustic fence ( the construction as detailed in the above report) having a minimum height of 2500mm and a mass of 15 kg / sq m.

D)
The above barrier should terminate at a wall between the Eastern boundary and the access road ( see attached plan ) and here should be built a 2000mm high barrier as detailed above.

E)
 A barrier 2000m in height ( Fence / brick wall / stone wall) should be build on the boundary of Plot   2 – approximately following the line of the wall detailed in D) above the the side facade of the house – this barrier should then be continued north following the access rod until the entrance pathway to Plot 2.

Conclusions

· The fitting of the Recommended glazed units and ventilation will result in internal levels within the habitable rooms of less than 35 dBA between the hours 07.00 to 23.00 – and less than 30 dBA between the hours 23.00 to 07.00.

· The LA max level will be attenuated to below the required 45 dBA level.
· Building an acoustic barrier along the Eastern boundary and to the North of Plot 8 – having a mass of 15 kg / sq m and a height of 2500mm will result in noise levels within the WHO Guidelines.

· Building of a 2000m high barrier detailed in D) and E) with result in the noise level with the private amenity areas having noise levels within the WHO Guidelines.

Roger Leach
AMIOA
 



2000mm solid barrier




2500mm solid barrier
Main Rails





NO gaps between side supports and fence or bottom & fence





Cover strips





Fence boards











