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1.0 Introduction

1.01  E2 Consultants have been commissioned to undertake a noise and vibration impact
survey and assessment for Station House, Station Road, Ruabon, Wrexham, LL14 6DL.

1.02 The methodology used for this assessment will be BS8233 as this is a new development
within the designated area, and BS6472-2 for the vibration aspect of the assessment.
The report will assess the completed renovation section of the building as well as the
second section that is yet to be converted.

1.03  The report will also issue recommendations of acoustic performance of glazing and, if
required, ventilation proposals in order for the future dwelling to meet all necessary
criteria.
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2.0 Development Description
2.0.1 The proposed dwelling is located in the old station house just off of station road in
Ruabon.
2.0.2 The development consists of a single-storey building containing residential dwelling
2.0.3 The main noise sources likely to disrupt the proposed building are from the road to the
front and the rail line to the rear of the development. The rail line is also seen as a
possible source of vibration that may need to be addressed.
2.0.4 With the above sources in mind the monitoring took place close to the rail line on the
rear boundary of the site.
2.1 Locations of Monitors
2.1.1 Two Type 1 sound level meters and a triaxial vibration meter were installed in the area
that is likely to be the garden for the proposed development. This allowed calculations
to be made from likely screening objects from the proposed development itself, and the
noise impact for outdoor spaces in accordance with BS8233.
2.1.2  Figure 1 & 2 shows the area where the monitor was installed.
2.1.3 Alllocations are displayed on site map in figure 3.
Figure 1 - Noise Figure 2 - Vibration
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2.1.4 Noise measurements were made in 15 minute periods, on 1 second averaging, to allow
for the removal of anomalies and increased accuracy. The data was averaged into
Laeqishr daytime and Laegsnr Night-time with data also recorded for Lamax in both day and
night periods for the BS8233 assessment.

2.1.5 The monitoring was conducted using 2 x Type 1 NTI XL2 sound level meter, outdoor
case with batteries and outdoor microphone protection, and 1 x Sigicom C22 PPV &
VDV triaxial vibration monitor.

2.2.6 The measurements were taken by a fully qualified engineer with AMIOA status with the
institute of Acoustics.

2.2.7 All measurements were taken after a field calibration was undertaken to ensure
accuracy and repeatability of measurements. Calibration checks were performed post
measurement as well to ensure accuracy of data.

2.2.8 Further data such as wind speed, wind direction, rainfall intensity, temperature and
cloud cover were all recorded at the beginning and end of the assessment at the
monitoring location.

2.2.9 Anyanomalies (such as noise by the engineer during setup and collection of the kit)
were removed from the survey for a true reflection of the ambient levels in the vicinity.
This was done by recording audio throughout the survey at each location and listening
back through the files during the analysis process to confirm what was recorded
manually during the survey.

2.2.10 Care was taken to inform any residents in the area that audio recording was taking
place.
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2.2 Plan Views of Site with Designated Work Areas
Figure 3
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2.3 Proposed Layout

Figure 4
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3.0 Noise Assessment Criteria

3.0.1

3.0.2

3.0.3

The National Planning Policy Framework (NPPF) sets out the Government’s economic,
environmental and social planning policies for England and “these policies articulate the
Government’s vision of sustainable development.” In respect of noise, Paragraph 174 of
the NPPF states the following:

“Planning policies and decisions should contribute to and enhance the natural and local
environment by:

e) preventing new and existing development from contributing to, being put at
unacceptable risk from, or being adversely affected by, unacceptable levels of soil, air,
water or noise pollution or land instability.”

Paragraph 185 goes on to mention:

“Planning policies and decisions should also ensure that new development is
appropriate for its location taking into account the likely effects (including cumulative
effects) of pollution on health, living conditions and the natural environment, as well as
the potential sensitivity of the site or the wider area to impacts that could arise from
the development. In doing so they should:

a) mitigate and reduce to a minimum potential adverse impacts resulting
from noise from new development — and avoid noise giving rise to
significant adverse impacts on health and the quality of life;

b) identify and protect tranquil areas which have remained relatively
undisturbed by noise and are prized for their recreational and amenity value
for this reason;”

The NPPF reinforces the March 2010 DEFRA publication, “Noise Policy Statement for
England” (NPSE), which states three policy aims, as follows:

“Through the effective management and control of environmental, neighbour and
neighbourhood noise within the context of Government policy on sustainable
development:

e avoid significant adverse impacts on health and quality of life;

e mitigate and minimise adverse impacts on health and quality of life;

e and where possible, contribute to the improvement of health and quality
of life.”

Together, the first two aims require that no significant adverse impact should occur and
that, where a noise level which falls between a level which represents the lowest
observable adverse effect and a level which represents a significant observed adverse
effect, then according to the explanatory notes in the statement:
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“... all reasonable steps should be taken to mitigate and minimise adverse effects on
health and quality of life whilst also taking into consideration the guiding principles
of sustainable development. This does not mean that such effects cannot occur.”

3.0.4. Itis possible to apply objective standards to the assessment of noise and the effect
produced by the introduction of a certain noise source may be determined by several
methods, as follows:

e The effect may be determined by reference to guideline noise values. British
Standard (BS) 8233:2014 and World Health Organisation (WHO) “Guidelines
for Community Noise” contain such guidelines.

e Another method is to compare the resultant noise level against the
background noise level (LagQ) of the area. This is the method employed by
BS 4142:2014 to determine the likelihood of complaint from noise of an
industrial nature. It is best suited to the assessment of steady or pseudo-
steady noise.

3.0.5 British Standard 8233:2014 is principally intended to assist in the design of new
dwellings; however, the Standard does state that it may be used in the assessment of
noise from new sources being brought to existing dwellings.

3.0.6 The WHO guideline values are appropriate to what are termed “critical health effects”.
This means that the limits are at the lowest noise level that would result in any
psychological or physiological effect.

The WHO/BS 8233 guideline noise values are summarised in the following table:

Table 1

World Health 55dB Serious annoyance, daytime and evening.
Organisation (Continuous noise, outdoor living areas)
“Community Noise
2000”
50dB Moderate annoyance, daytime and
evening. (Continuous noise, outdoor living
areas).
35dB Moderate annoyance, daytime and
evening. (Continuous noise, dwellings,
indoors)
30dB Sleep disturbance, night-time (indoors)

60dB Sleep disturbance, windows open at night.
(Noise peaks outside bedrooms, external
level).
45dB Sleep disturbance at night (Noise peaks
inside bedrooms, internal level)
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BS 8233:2014 55dB Upper limit for external steady noise.
“Sound Insulation (gardens and patios).
and noise reduction 50dB Desirable limit for external steady noise.
for buildings” (gardens and patios).
LAeq 16 Resting, living room day.
hours = (Internal — steady noise)
35dB
LAeq 16 Dining, dining room day.
hours = (Internal — steady noise)
40 dB
LAeq 16 Sleeping, bedroom day
Naurs (Internal — steady noise)
35dB
LAeq 8 Sleeping, bedroom day
hours = (Internal — steady noise)
30dB
3.0.7 For LaeqT criteria the time base (T) given in the documents is 16 hours for daytime
limits and 8 hours for night time limits. All surveys are conducted on 1 hour daytime and
15 minute night values — based on 1 second readings on a Type 1 sound level meter.
The readings are taken every 5 mins for noise to allow the elimination of erroneous
data if required.
3.0.8 The WHO guidelines are also concerned with the Lamaxfor night-time sleep disturbance.
The guideline states:
“For a good sleep, it is believed that indoor sound pressure levels should not exceed
approximately 45 dB Larmax more than 10-15 times per night”
3.0.9 On this basis, for the purpose of assessing night-time Larmax NOise events, it is considered
appropriate to adopt the 10th highest Larmax NOise event occurring in a typical night-time
(23:00 — 07:00) period.
3.0.10 Audio recordings are taken throughout the measurements to allow for further

assessments on high levels. Listening to the audio and performing tonal analysis will
allow anomalies to be removed from the data, if required.

3.1Standards and Guidelines (Vibration)

3.11

BS6472-part 1 2008 is the Guide to evaluation of human exposure to vibration in
buildings. This is an effective assessment procedure for the likelihood of annoyance
from vibration. The standard says:

“Whether at home or at work, the vibration tolerance of people varies over a wide
range. As well as a large range of individual vibration sensitivity over the population,
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specific values depend on social and cultural factors, psychological attitudes and the
expected degree of intrusion.

Building vibrations as they affect people can be classified usefully according to a
combination of descriptions. The time history of the vibration input to the subject can
be:

e continuous;
e ntermittent; or
e occasional”

3.1.2 Impulsive vibration levels are seen as the most likely to cause issues and annoyance to
property dwellers through ‘startling’. For this reason the standard employs the vibration
dose summation procedure. The standard explains this procedure as;

“allows comparison of all types of vibration exposure on a common basis, i.e. the
severity of impulsive and/or intermittent vibration is evaluated on a basis applicable
equally to continuous vibration.”

3.1.3 Train pass-by measurements are typically done using this Vibration Dose Value
measurement technique (VDV) as there is a build-up of energy to a peak.

3.1.4 Vibration dose value ranges which might result in various probabilities of adverse
comment within residential buildings.

Table 2

Place and Time Low probability Adverse Adverse
of adverse comment comment
comment possible probable
m-sP1.75 1) m-sP1.75 m-sP1.75 2)

Residential buildings 0.2-0.4 0.4-0.8 0.8-1.6

16 h day

Residential buildings  0.1-0.2 0.2-04 0.4-0.8

8 h night

3.1.5 Incircumstances where there is an expected level of vibration that will result in Adverse
comment it is important to determine the true impact levels on human occupiers of the
structures. BS6472-1:2008 provides the following recommendations for vibration
measurement:

“Vibration should normally be measured on the floor of the room implicated (where

any complaint originates, or where the greatest adverse comment is predicted.) at or
near the point of greatest weighted acceleration.”
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“For external excitation (e.g. ground-borne vibration), it is likely that the response of
a floor will be dominated by rigid body motion or by its lowest “dish-shaped” mode
of vibration. In this case, one or two measurement points in a suitable available area,
preferably in the central part within one-third and two-thirds of the width/length,
are sufficient to determine the vibration response of the floor to this form of
excitation.”

3.1.6  Where vibration measurement is not an option within the building (i.e. access issues or
due to the fact the structure does not exist) measurements are required at the most
reasonable locations and the impact on the proposed structure calculated based on the
materials to be used in construction

3.2 Chosen Criteria

3.2.1 Based on the proposed development for a new dwelling, BS8233 was selected for this
assessment. BS6472 will also be looked at due to the close proximity of the rail line to
the rear of the proposed development.
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4.0 Results

4.1 Noise Assessment (external)

Table 3

Location Laeq_16hr ~ Lamax (10th

highest)

91.3dBA

DELY 65.5dBA

m 51.5dBA 57.5dBA

4.1.1 Comments: Mainly train pass-by noise

Figure 4
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4.2 Noise Assessment (internal)

Table 3

Location Laeq_16hr Lamax (10th

highest)

32.7dBA 61.2dBA
22.4dBA 32.1dBA

4.2.1 Comments: no distinctive audible sounds

Figure 4
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4.3 Comparison of Results to BS8233

Table 4
Location BS8233 & BS8233 & Difference to Laeq Difference to Max
WHO WHO (internal/external) (internal/external)
Internal External limit

noise Noise

66dBA 35dBA 55dBA (+31dBA/ -
+11dBA)
52dBA 58 dBA  30dBA (60dBA Lamax) (+32dBA) (+7dBA)
(10t (45dBA
Highest) Lamax)
Internal
(refurbished)
33dBA 35dBA 55dBA (-2dBA) -
22dBA 32dBA  30dBA (60dBA Lamax) (-8dBA) (-13dBA)
(10th (45dBA

Highest) Lamax)

5.0 Observations and Further Discussions

5.0.1 The measured LAeq values for both the day and the night periods are shown in table 4.
The day period is 31dBA above the limit for indoor noise levels and 11dBA above the
limit for outdoor levels in the section of the building that is yet to be refurbished. As
there is no garden to the rear of the property this second value is not relevant for the
purposes of this report.

5.0.2 The complete area measured internal values of 2dB below the criteria in accordance
with BS8233 during the day

5.0.3 The night value is 32dBA above the recommended value for internal noise to prevent
sleep disturbance in the old section of the building. BS8233 assumes that a standard
double-glazed window will provide up to 15dB reduction when open. This would mean
that any modern double-glazed window in the building cannot be left open with a low
chance of sleep disturbance being had by the inhabitants of the proposed dwellings
during the night period. Therefore alternative methods of ventilation will be required to
avoid overheating.
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5.04

5.0.5

The Lamax vValue to prevent the likelihood of sleep disturbance is set at 60dBA external
and 45dBA internal. Based on the highest value from the tenth-highest daily value
measured the reading for Lamax Night was 58dBA externally. This value is 7dBA above the
limit for internal Lamax values during the night period.

The guide figures from table 4 can be used in the BS8233:2014 Annex G calculation
methodology to ascertain the correct glazing and ventilation specification to be used in
the section of the property that is yet to be developed.

5.1 BS8233 Calculations

5.1.1 With the above comments in mind the value of 31dBA has been used in the Annex G
calcs to gain the glazing and ventilation specification in order to reduce the noise impact
of the existing noise sources on the proposed dwelling. This is because there are no
bedrooms that face directly out towards the railway platform but the main living
area/lounge area does.

5.1.2 Asthe main noise source is to the rear of the building, using the same glazing to the
front of the building, on the bedroom windows, will be more than sufficient.

Overall dBA Octave Band Frequency [Hz)
Time Period 125 250 SO0 1000 2000 AD00
Leq,ff Daytime LAeq 655 57 58 60 53 57 55
Room Details [m}) Lounge
Height 22
Width 5
Length Y
Sample Room Volume B3
Sample Room Surface Area 57.2
Element Areaf/Mo.of Element Specification
External Wall 11 Traditional solid 9" brick
Windows 137 4mm /{6 - 16 mm) / 4 mm Pilkington
Ceiling a0
Ventilation 1 Standard acoustic trickle ventilator typically 2 Dn,e,w 35d4B
Element SRI
Octave Band Frequency (Hz) Single Figure Rating

Element AreafMo.of| 125 750 500 1000 2000 A000
Walls 4 39 44 51 58 63 68 =]
Windows 1 21 17 25 35 37 31 29
Ceiling 1 28 34 40 45 43 52
Ventilation [Dn.e) 1 33 33 34 35 32 31 35
Owveral Sound Reduction
Calculated Internal SPL Octave Band Frequency [Hz)

Overall 125 250 500 1000 2000 4000
Leq,2 343 231 287 298 24.9| 24.4 24.0
Limit 35
Value under limit 07

Page 15 of 24



E2 Consultants Ltd
3b South Park Way
Wakefield

West Yorkshire
WF2 0XJ

6.0 Glazing, Structural and Ventilation Recommendations

6.1 External Walls

6.1.1 External walls of the proposed building are understood to be traditional 9” brick or

equivalent:
Table 5
Octave Band Centre Frequency (Hz)
Description Sound Reduction Index R dB
125 | 250 | 500 1k 2k 4k
Traditional solid 9" brick 39 44 51 58 63 68
6.2 Glazing
6.2.1 Suitable sound insulation performance of all windows and patio doors of the
development may be achieved with the specification shown in table 6 below.
Table 6
Octave Band Centre Frequency (Hz)
. Rw (C; Ctr)
Description Sound Reduction Index R dB
125 | 250 | 500 1k 2k 4k
4 -1 4
mm /(6 - 16 mm) /4 mm 21 17 25 35 37 31 29 (-1;-4)

Pilkington

6.3 Ventilation

6.3.1 Itis anticipated that a ventilation system will be needed to be incorporated into the
scheme design, such that residents of the properties are able to have background
ventilation without necessarily needing to open windows. Table 7 shows the
specification for an example suitable product.

Table 7
Octave Band Centre Frequency (Hz)
Description Sound Reduction Index D, dB
125 | 250 | 500 1k 2k 4k
o . . >
Standard acoustic trickle ventilator typically > 33 33 34 35 32 31
Dn,e,w 35dB
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7.0 Vibration Data

Figure 7
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7.1 Vibration prediction values

7.1.1 The VDV values measured during the assessment are well below those, described in
table 2, from BS6472-1:2008 as having ‘low probability of adverse comment’ so
therefore full models based on the proposed structure construction are not considered
necessary.

7.1.2  As acheck the following procedure for the train pass-by in isolated events was
performed: This is where the vibration conditions are constant or repeated regularly,
only one representative sample, of duration t seconds, needs to be measured. If the
vibration dose value determined is VDVy,q, then the total vibration dose value for the
day, VDVb/d,day will be given by;

0.25

lq
VDVb /d,day = tay X VDVb /d, 7
T

Based on the assessment there are an average of 2 trains per hour, resulting in
maximum 32 trains over a 16hr day period (28 in the assessment) and VDV, = 0.0075

Therefore:

VDVb/d,day = 32°2°x 0.0196

VDVb/d day = 0.0466 (m/s27s)

7.1.3 According to Table 2 there is likely to be low probability of adverse comment from the
rail route adjacent to the proposed development. There were only 11 events through
the night period (mainly from 6am-7am) so this level would be even further below the
values for adverse comment from table 2.
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8.0 Conclusion

8.0.1

8.0.2

8.0.3

If the recommendations of this report are followed the proposed dwelling should
produce a residence that does not produce adverse comment on the surrounding noise
sources. It is recommended that the same glazing specification is used at the front and
back of the proposed developed building. The corridors between the East-end
bedrooms and the rail line will provide further reductions in noise and vibration impact
that calculated in this report.

The vibration levels on site do not warrant any further mitigation measures being
imposed on the building to improve the impact on future inhabitants of the proposed
dwellings.

The current section of the property that has already been refurbished meets the
requirements for daytime and night-time levels in accordance with BS8233:2014. This
bedroom was 2dB below the criteria for daytime levels, and 8dB below the criteria for
night-time. Continuing this standard of build throughout the property will see the full
premises being more than acceptable in accordance with B58233:2014
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Appendix A — Acoustic Terminology

Parameter

Description

Ambient Noise Level

The totally encompassing sound in a given situation at a given time, usually composed of a sound
from many sources both distant and near (LAeq,T).

Decibel (dB)

A scale for comparing the ratios of two quantities, including sound pressure and sound power. The
difference in level between two sounds s1 and s2 is given by 20 log10 (s1/s2). The decibel can also
be used to measure absolute quantities by specifying a reference value that fixes one point on the
scale. For sound pressure, the reference value is 20puPa. The threshold of normal hearing is in the
region of 0 dB and 140 dB is the threshold of pain. A change of 1 dB is only perceptible under
controlled conditions.

dB(A), Lax

Decibels measured on a sound level meter incorporating a frequency weighting (A weighting)
which differentiates between sounds of different frequency (pitch) in a similar way to the human
ear. Measurements in dB(A) broadly agree with people’s assessment of loudness. A change of 3
dB(A) is the minimum perceptible under normal conditions, and a change of 10 dB(A) corresponds
roughly to halving or doubling the loudness of a sound. The background noise in a living room may
be about 30 dB(A); normal conversation about 60 dB(A) at 1 metre; heavy road traffic about 80
dB(A) at 10 metres; the level near a pneumatic drill about 100 dB(A).

Free-field

Sound pressure level measured outside, far away from reflecting surfaces (except the ground),
usually taken to mean at least 3.5 metres

Facade

Sound pressure level measured at a distance of 1 metre in front of a large sound reflecting object
such as a building fagade.

I-Aeq,T

A noise level index called the equivalent continuous noise level over the time period T. This is the
level of a notional steady sound that would contain the same amount of sound energy as the
actual, possibly fluctuating, sound that was recorded.

I-max,T

A noise level index defined as the maximum noise level recorded during a noise event with a
period T. Lmax is sometimes used for the assessment of occasional loud noises, which may have
little effect on the overall Leq noise level but will still affect the noise environment. Unless
described otherwise, it is measured using the 'fast' sound level meter response.

LioT

A noise level index. The noise level exceeded for 10% of the time over the period T. Lip can be

considered to be the "average maximum" noise level. Generally used to describe road traffic

noise. Laio,1sh is the A —weighted arithmetic average of the 18 hourly Laio,1n values from 06:00-
24:00.

Loo,T

A noise level index. The noise level exceeded for 90% of the time over the period T. Generally used
to describe background noise level.

Page 20 of 24




E2 Consultants Ltd
3b South Park Way
Wakefield

West Yorkshire
WF2 0XJ

Appendix B - Noise Survey Instrumentation

JdANTiI

AUDIO

Manufacturer Calibration Certificate

The sound level meter submitted for testing successfully completed the periodic tests of

IEC 61672-3. All tests are traceable in accordance with ISO/IEC 17025.

This model of sound level meter submitted for periodic testing successfully completed the
applicable pattern-evaluation tests given in IEC 61672-2. The pattern approval certificate is
available at www.nti-audio.com/XL2.

Sound Level Meter

Customer

Date

Certificate

Results

Operator

Manufacturer NTi Audio

Type XL2-TA SIN
Firmware V4.71

Microphone Model M2230
Preamplifier MA220 SIN
Microphone Capsule MC230A SIN

Performance class Class 1

Customer Inventory Nr.

Crimson Remote Services Ltd
7 Hicks Grove

Thoresby Vale

Edwinstowe

Nottinghamshire

07 February 2023
UK-23-018

PASSED
(for detailed report see next pages)

David Young~_) ~)

NTi Audio UK Ltd « Office 33C Julians Road « Stevenage
Hertfordshire, SG1 3ES, UK + uk@nti-audio.com

A2A-22077-F0

11392
A24696

1/8
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NTi

AUDIO

Manufacturer Calibration Certificate

The following Instrument has

been tested and calibrated to the manufacturer specifications.

The calibration is traceable in accordance with ISONEC 17025 Covening all instrument functions

* Device Type
+ Serial Number:

* Date of Calibration:
+ Centificate Number:

* Resuits:

Tested by

Class 1 Sound Calibrator CAL200
19829

20 November 2023

45250-19829-CAL200

PASSED
(for detaded report see next page)

/ e
Signature &; >Q N’\\

NTI Audio UK Lid, Ofice 33C Astars Road Severage, Hutkedatie, 561 38 Ter Moo +44 (0) 1438 370832
emal efre-audocom Wes e NS SUd0 com. VAT Numter 314751712
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DocuSign Envelope ID: 940DAE 68-A34B-48E 2-B780-D5128B3216C7
.

-:¢:+ Sigicom

CALIBRATION DOCUMENT

Decament Na: Primt Date: Lecation of Calibraiion: Page Na:
Ccal 99011 1011/2022 Horsham, UK 141
Cusfomer: Grimson Remote Services Lid
Device under Test: INFRA €22 Triaxial Vibration Monitor
SN: 104696
Sofiware Version: 27.09
Date of Calbration: 10M11/2022
Ambient Conditions: 23°C £ 2°C (734°F x 36°F)
Method of Measurement: C311xB.

(Reference frequency: 80Hz (16Hz), frequency sweep: 1-1000 Hz)

Equipment: Reference Amplifier: B&K 2525 #1855363
Reference Accelerometer: BEK 4381 #30064
Digital Multimeter: Keysight 34465A #MYS57505444
Signal Generator: Keysight 335218 #MY58000152
Climate Sensor: Comet T7510 #18966666
Vibration System: Modal Shop K2075E040 #573

Traceability: Reference equipment is calibrated at accrediled laboratories, traceable to NIST, PTB
or other Nalional Metrology Laboratory.

Result of Measurement: Calibrated with no comeclive actions.

Results are within specification Emits of the method, which includes the hardest
demands of all slandards avaiable in the geophone.

Recommended Interval of 12 months.
Calibrafion:
Calibwation performed by: Wesley Brown Signahwre:

Sigicom Lid - 19 Oakhurst Business Park, Wibesforce Way « Horsham RH13 9RT, UK - +44 0 1403 595020 « www SgICOm.com
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Appendix C — Weather Conditions Chart Used

(Blank Version)

Measurement
Location

Date/Time

Weather Conditions

Description

Temperature:

Beginning of End of
Survey Survey

Cloud Cover

Symbol Scale in oktas (eighths)
.O 0 Sky completely clear
,/_

1
'\.D

2

S4C

3

Sky half cloudy

7T
\ 4
'S

7

8 Sky completely cloudy

L OSbw

{9} Sky obstructed from view

Precipitation:

Cloud cover (oktas - see
guide)

Presence of fog/snow/ice

Presence of damp
roads/wet ground

Wind Speed (m/s)

Wind Direction

Conditions that may cause

temperature inversion (i.e.

calm nights with no cloud)
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