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1 EXECUTIVE SUMMARY

1.1 Instruction

Sound Advice Acoustics Ltd have been instructed by Vivid to undertake a background noise survey to British Standard
8233: 2014 to determine the impact of existing noise sources on the proposed accommodation scheme at Land at

Toynbee Road, Eastleigh, Hampshire, SO50 9DN.

1.2  Scope of Report

The measurements will be undertaken in accordance with ISO 1996 — Part 2: 2017 to determine the existing
background noise levels and British Standard 8233: 2014 will be used to determine the impact of existing traffic on the

internal noise environment within the proposed residential dwellings. This report aims to establish the following:

- Existing background noise levels within the area;
- Assess the potential internal noise levels on the proposed rooms;
- Provide specifications for the ventilation and window glazing with the proposed rooms;

- Assess the vibration from the railway;

1.3  Summary of Results

1.3.1  Background Noise Levels

A 120 hour background noise survey was undertaken from 25" - 30™ September 2020 at two positions at the front of
the site and the rear of the site in order to establish the underlying background noise levels. The maximum day time
levels were found to be Laeg, 16 hour 52.3 dB and the maximum night time levels were found to be Laeq, 5 hours 48.6 dB at
position 1. The maximum day time levels were found to be Laeq, 16 hour 72.7 dB and the maximum night time levels were

found to be Laeg, s hours 70.4 dB at position 2.

Assessment Position Date Start Date Finish Daytime LAeq Night Time LAeq
Position 1 Front 25/09/2020 30/09/2020 52.3 48.6
Position 2 Rear 25/09/2020 30/09/2020 72.7 70.4
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1.4 Potential Fagade Noise Levels

1.4.1  Daytime (07:00-23:00)

Noise Risk Category
Time Period Highest Potential Fagade Noise Level
2 - Medium

Average Daytime (07:00-23:00) Laeq, 16 Hour 69.0 dB 63-70dB

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

Noise Risk Category
Time Period Highest Potential Fagade Noise Level
3 - High

Leq, 16 Hour 67.0 dB

Average Night Time (23:00-07:00) _

Maximum (10 Times) — Lamax87.5 dB

1.5 Risk Assessment

15.1 Daytime (07:00-23:00) — Position 1

Risk Assessment Category Risk Assessment

As noise levels increase, the site is likely to be less suitable from a noise perspective and any
subsequent application may be refused unless a good acoustic design process is followed and is
2 —Medium demonstrated in an ADS which confirms how the adverse impacts of noise will be mitigated and
minimised, and which clearly demonstrate that a significant adverse noise impact will be avoided

in the finished development.

1.5.2  Night Time (23:00-07:00) — Position 1

Risk Assessment Category Risk Assessment

High noise levels indicate that there is an increased risk that development may be refused on
3 - High noise grounds. This risk may be reduced by following a good acoustic design process that is

demonstrated in a detailed ADS. Applicants are strongly advised to seek expert advice.

The above table demonstrates this site is located within Noise Risk Category 2 which suggests a medium level of risk
for daytime levels and Noise Risk Category 3 which suggests a high of risk for night time levels. Therefore, further

mitigation levels will be required at Stage 2.

1.6  Good Acoustic Design

Forman Homes have redesigned the site with acoustics in mind and are aware of the noise levels associated with the
neighbouring railway line. To this extent, they have designed the internal layout of the properties facing the railway
line and associated noise source, and positioned as little habitable rooms as is reasonably possible facing this source.
Therefore, it has been considered that Forman Homes have taken every reasonable step to ensure the acoustic impact

of noise from the neighbouring railway line is kept to a minimum.
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1.7  Summary of Vibration

1.7.1 Results from Measured Vibration Levels

The following vibration levels have been assessed over a typical period between 25" — 29" September 2020. The

following table summarises these results:-

Vibration Dose Value Peak Particle Velocity
Time Period
m/s1.75 mm/s
L T \% Resultant Vector

25" September 2020 — 7 Hr 0.027 0.027 0.052 *1.28mm/s
26" September 2020 — 16 Hr 0.026 0.026 0.058 1.05mm/s
27" September 2020 — 16 Hr 0.026 0.026 0.055 .900mm/s
28" September 2020 — 16 Hr 0.024 0.026 0.05 .825mm/s
25" — 26" September 2020 - 8 Hr 0.025 0.022 0.038 .675mm/s
26" - 27" September 2020 — 8 Hr 0.022 0.022 0.039 .675mm/s
27" - 28" September 2020 - 8 Hr 0.022 0.023 0.042 .750mm/s
28" - 29" September 2020 - 8 Hr 0.022 0.022 0.034 .700mm/s

Table3  Summary of daily VDV and PPV

* Denotes Set Up
The vibration results indicate that vibration dose values (vdv) at the measurement locations are below 0.2 — 0.4 for
daytime and night time periods. These values are below the range associated with ‘low probability of adverse

comment’.

The maximum peak particle velocity recorded was found to be 1.28 mm/s at Location 1. In accordance with the

guidance in BS7385, this value is below the limit at which cosmetic damage to building is likely.

The results of this vibration survey indicate that in accordance with the advice given in the appropriate standards,
there is likely to be no concern of adverse comments from future occupants of their properties and no concern of

cosmetic damage to buildings arising from vibration at this measurement location.

1.7.2  Building Vibration Transfer Risk Assessment
This assessment has concluded that based on the proposed foundation and construction methods, the conclusion
would be on the border of a ‘Low to Medium Risk’ level of vibration transfer and that need for proprietary isolation of

the foundations from the main structure should be considered as a precautionary measure at the design stage.

There are a range of other standards that can be considered and the following demonstrates these and their

requirements and further gives guidance as to where this site is positioned within these criteria. These standards

further confirm and underpin our recommendations made.
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1.8 Glazing & Ventilation Specification

The development should be designed with an 8mm glass / 6 - 16mm air gap / 4mm glass double glazed windows and a
Mechanical Ventilation Heat Recovery (MVHR) unit or similarly approved to all the living room facades highlighted in
red in section 9.16 of this technical report. The bedrooms should be designed with a 6mm glass / 16mm argon air gap
/ 6.8mm Pilkington optiphon glass double glazed windows and a Mechanical Ventilation Heat Recovery (MVHR) unit or
similarly approved highlighted in red in section 9.16 of this technical report. The remainder of the development can
utilise a standard 4mm glass / 6 - 16mm air gap / 4mm glass double glazed windows and a Titon V25 standard canopy
vent to all rooms to ensure the internal noise levels are acceptable in terms of the assessment to British Standard
8233:2014.

The upgraded glazing for the bedroom facades highlighted in red in section 9.16 is necessary, in order that the night

time Lamay 45 dB criteria is achieved.

1.9 WHO Guidelines for Community Noise

The development proposes external living areas and therefore an assessment to the World Health Organisation’s
‘Guidelines for Community Noise’ has been carried out. The guideline has been considered acceptable criteria for this
assessment given the sites geographical location and proximity to a railway. The calculations have demonstrated that

the garden areas of the proposed houses are likely to see noise levels below the lower guideline of 50 dB.

1.10 Conclusion

Levels have been recorded and assessments made in accordance with the relevant standards. Internal criteria’s have
been set and calculations made in order to determine the minimum construction details required in order to meet the

desired level within the proposed residential dwellings and satisfy the local council’s requirements.
Based on the calculations and assessments made within this report it is the professional opinion of Sound Advice
Acoustics Ltd that the proposed development can demonstrate compliance with the National Planning Policy

Framework 2021, NPPF & NPSE.

Finally, it should be noted that Eastleigh Borough Council’s representative for their Environmental Health Department

have made comments in relation to our initial report and these are addressed within the appendix of this report.
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2 INTRODUCTION

Sound Advice Acoustics Ltd have been instructed by Vivid to undertake a background noise survey to British Standard
8233: 2014 to determine the impact of existing noise sources on the proposed accommodation scheme at Land at

Foreman Road, Ash, Aldershot, GU12 6BE.

Ambient noise levels were measured between 25 - 30" September 2020. This report by Sound Advice Acoustics Ltd
gives the results of these measurements and an assessment in accordance with government planning guidelines and

relevant standards together with mitigation measures as required.

With regards to external ambient noise, environmental noise levels are be monitored at the site in accordance with
British Standard 7445: 2003 'Description and measurement of environmental noise assessments and assessments

made in-line with PRoPG: Planning and Noise.

2.1  Planning Practice Guidance and Noise

March 2014 saw the publication of the Planning Practice Guidance for Noise (PPG-Noise) and this was subsequently
updated in December 2014. The Planning Practice Guidance and Noise sets out details of how potential noise impacts

should be evaluated.

‘Local planning authorities’ plan-making and decision taking should take account of the acoustic environment and in

doing so consider:

whether or not a significant adverse effect is occurring or likely to occur;
whether or not an adverse effect is occurring or likely to occur; and

whether or not a good standard of amenity can be achieved.

In line with the Explanatory Note of the Noise Policy Statement for England, this would include identifying whether the
overall effect of the noise exposure (including the impact during the construction phase wherever applicable) is, or
would be, above or below the significant observed adverse effect level and the lowest observed adverse effect level for
the given situation. As noise is a complex technical issue, it may be appropriate to seek experienced specialist

assistance when applying this policy.’
In accordance with Stage 2: Full Assessment, Other Noise Sources, detailed calculations and assessments should be
carried out pertaining to these as PPG Noise does not provide advice and guidance when taking these elements into

consideration.

The Local Plan from Eastleigh Borough Council references BS8233: 2014 and therefore all calculations contained

within this report will look to meet this criteria.
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2.1.1  Professional Practice Guidance on Planning & Noise.

The Professional Practice Guidance (PRoPG) on Planning and Noise for New Residential Development was published in
May 2017 by the Association of Noise Consultants (ANC), Institute of Acoustics (IOA) and Chartered Institute of
Environmental Health (CIEH). This document was developed in order to offer professional guidance on recommended
strategies to the management of noise for use in the associated planning applications for specific sites. This
furthermore, provides a numerical acoustic standard in accordance with the Government’s planning and noise

policies.

This document has been developed to ensure the developer adopts a good acoustic design process to ensure
protection for future residents from the potential harmful effects from noise. The PRoPG denotes that it ‘does not
constitute an official government code of practice and neither replaces nor provides an authoritative interpretation of

the law or government policy on which users should take their own advice as appropriate’.

The PRoPG adopts a twin-stage approach, firstly providing an ‘Initial Noise Risk Assessment’ of the proposed
development site before undertaking a detailed approach of a noise impact assessment. The results from the initial
noise risk assessment are an indication of the general acoustic environment of the proposed development and

demonstrate how detailed the noise impact assessment will need to be in order to mitigate any acoustic issues.

STAGE 1: INITIAL SITE RISK ASSESSMENT

ELEMENT 1 GOOD ACOUSTIC DESIGN
| I |

ELEMENT 2 ELEMENT 3 ELEMENT 4
Internal Noise ———  External Amenity Area ] Assessment of Other
Level Guidelines Noise Assessment Relevant Issues
ACOUSTIC

DESIGN STATEMENT

RECOMMENDATION TO DECISION MAKER

A. Grant without Noise Conditions

B. Grant with Noise Conditions

C. Avoid (Significant Adverse Impacts)

D. Prevent (Unacceptable Adverse Impacts)
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2.2 British Standard 8233: 2014

Calculations are to be made in accordance with BS 8233: 2014 Sound Insulation and Noise Reduction for Buildings

Code of Practice.

BS 8233: 2014 set the following parameters as target levels that should be designed to within rooms such as Living

Rooms and Bedrooms.

Indoor ambient noise levels in spaces when they are unoccupied and privacy is also important

Design Range

Objective Typical situations
Laeq,: dB
Typical noise levels for acoustic privacy in
Living room 35-40
shared spaces
NOTE: See Noise control in building services [28] and BS EN I1SO 3382.
Indoor ambient noise levels for dwellings
Activity Location 07:00 - 23:00 23:00 - 07:00
Resting Living Room 35 dB Laeq 16 Hour --
Dining Dining Room / Area 40 dB Lpeq 16 HoUR =
Sleeping (daytime resting) Bedroom 35 dB Laeq 16 Hour 30 dB Laeq s Hour

Calculations and assessments are therefore to be carried out in order to satisfy the above requirements of BS8233:

2014.

Acoustic Consultants and Engineers



SOU.Ild Ad lce Report Reference: SA — 6595 Rev4

Report Date: September 2021

2.3 National Planning Policy Framework 2021 (NPPF) and Noise Policy Statement for England 2010 (NPSE).

References and evaluations are to be made to the National Planning Policy Framework 2021 (NPPF) and the Noise
Policy Statement for England 2010 (NPSE). The purpose of this document is to include all aspects of environmental
noise within assessments i.e. environmental noise, neighbour noise and neighbourhood noise. Noise is to be
considered alongside other relevant issues relating to the site and should not be considered in isolation, according to

the NPSE.

There are several key phrases within the NPSE aims and these are discussed below.

“Significant adverse” and “adverse”

There are two established concepts from toxicology that are currently being applied to noise impacts, for example, by

the World Health Organisation. They are:

NOEL — No Observed Effect Level

This is the level below which no effect can be detected. In simple terms, below this level, there is no detectable effect

on health and quality of life due to the noise.

LOAEL — Lowest Observed Adverse Effect Level
This is the level above which adverse effects on health and quality of life can be detected.
Extending these concepts for the purpose of this NPSE leads to the concept of a significant observed adverse effect

level.

SOAEL - Significant Observed Adverse Effect Level

This is the level above which significant adverse effects on health and quality of life occur.

It is not possible to have a single objective noise-based measure that defines SOAEL that is applicable to all sources of
noise in all situations. Consequently, the SOAEL is likely to be different for different noise sources, for different
receptors and at different times. It is acknowledged that further research is required to increase our understanding of
what may constitute a significant adverse impact on health and quality of life from noise. However, not having specific
SOAEL values in the NPSE provides the necessary policy flexibility until further evidence and suitable guidance is

available.

2.4  World Health Organisation ‘Guidelines for Community Noise’

In addition, calculations are to be made for the predicted daytime noise levels within the outdoor living area and
assessments made against the recommended levels within the World Health Organisation’s ‘Guidelines for
Community Noise’. In order to evaluate these levels accurately, the 3D modelling software CADNA A is to be adopted

for the purpose of this assessment.

Finally, assessments and references are to be made to the World Health Organisation Night Time Noise Guidance

20009.
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3  SITE LOCATION

Position of Site in Wider Area

The site is located in Eastleigh, Hampshire. The dominant noise source is rail traffic noise.

he:

Quadrangle——"
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3.1 Proposed Development

The proposed development is shown below.
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4 PROCEDURE

External noise levels were recorded over a typical period and analysis date extrapolated between 07:00 hrs 25" and

07:00 hrs on 30" September 2020 at positions 1 & 2 as detailed within this report.

Position 1 was located at the Southern boundary of the site in order to capture the noise levels associated with the
background and Position 2 was located at the Northern boundary of the site in order to capture the railway noise
levels. Sample measurements were recorded over continuous 15 minute samples and from this data the hourly LAeq
daytime values have been evaluated. Sound Pressure Levels were recorded on the following setting along with a full

octave band frequency analysis measured simultaneously and between 31.5 Hz and 16.0 kHz.

Daytime 07:00 — 23:00 Night Time 23:00 — 07:00
Laeq1Hour dB La101Hour dB Laeq 15 minutes dB  Lao 15 minutes dB
Lamax 1rour 0B Laso1Hour dB Lamax 15 minutes AB Laso 15 minuTes dB
Lamin 1 Hour dB Lago 1 Hour dB Lamin 15 minutes AB - Lago 15 minutes dB

Calculations have been made in accordance with BS 8233: 2014 ‘Sound Insulation and Reduction of Buildings - Code of

Practice’. Recommendations were made for any additional acoustics measures to conform to these standards.

From the downloaded recorded results, the daytime and night time periods were assessed and used within the above
calculations as Laeq 16 Hour dB levels for daytime and Laeq s nour dB levels for night time. These are detailed within this
report. All data averaged throughout the day has been done so on a logarithmic basis to give accurate Laeq 16 Hour dB

daytime and Laeq s nour dB night time noise levels.

Finally, it should be noted that calculations are carried out with facade levels corrected from the recorded noise levels

to the calculated fagade levels.
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5 APPARATUS

The equipment was calibrated using a sound pressure level of 114.0 dB at an octave band centre frequency of 1000Hz
with reference to 2 x 10° Nm™ before and after the tests and the equipment set to have no inaccuracy greater than

0.2dB.
All the following equipment was calibrated in accordance with the laboratory accreditation requirements of the
United Kingdom Accreditation Service (UKAS) on the following dates. Calibration schedules are implemented within

Sound Advice Acoustics Ltd in accordance with UKAS directive LAB 23.

5.1 Rion noise meter s/n 00242696 environmental testing — Position 1

Calibration Last Next Due

Description Make Type Serial No. . . .
P P Intervals Calibrated Calibration
Integrated Sound Level Meter Rion NL-52 00242696 2 YEARS 10.06.2019 10.06.2021
12.5mm Microphone (with windshield) Rion UC-59 06178 2 YEARS 10.06.2019 10.06.2021
Microphone Pre — Amplifier Rion NH-25 32724 2 YEARS 10.06.2019 10.06.2021

5.2 140 noise meter s/n 1403140 environmental testing — Position 2

Calibration Last Next Due

Description Make Type Serial No. . . .
P P Intervals Calibrated Calibration
Integrated Sound Level Meter Norsonic 140 1403140 2 YEARS 05.04.2019 05.04.2021
12.5mm Microphone (with windshield) Norsonic GRAS 40AF 114650 2 YEARS 05.04.2019 05.04.2021
Microphone Pre — Amplifier Norsonic 1201 30327 2 YEARS 05.04.2019 05.04.2021

Full calibration certificates are available upon request.
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6 RESULTS
LAeq,t - The equivalent A weighted sound pressure level recorded over a time interval of 5 minutes night time and 1 hourly daytime.
LAgo‘t- The A weighted sound pressure level that is exceeded for 90% of the time period 5 minutes night time and 1 hourly daytime.
LASO,t The A weighted sound pressure level that is exceeded for 50% of the time period 5 minutes night time and 1 hourly daytime
LAW - The A weighted sound pressure level that is exceeded for 10% of the time period 5 minutes night time and 1 hourly daytime
Lo The maximum A weighted sound pressure level recorded over a time interval of 5 minutes night time and 1 hourly daytime.
Lovin™ The minimum A weighted sound pressure level recorded over a time interval of 5 minutes night time and 1 hourly daytime.

6.1 Downloaded results, and averages.

6.1.1 25" - 26" September 2020 Position 1

NOISE LEVEL SUMMARY ASSESSMENT Octave Band Centre Frequency (Hz)
Date / Time LAeq LAmax 31.5 63 125 250 500 1.0k 2.0k 4.0k 8.0k 16.0k
DAYTIME 07:00 - 23:00 52.3 93.1 60.7 55.3 52.6 49.9 48.9 49.6 40.8 33.9 333 12.3
LAeq 16 HOUR & Corresponding LAmax 16 HOUR
NIGHT TIME 23:00 - 07:00 46.0 76.8 45.2 45.7 44.1 43.2 43.6 434 33.1 20.6 24.2 8.2

LAeq 8 HOUR & Corresponding LAmax 8 HOUR

6.1.2 26" —27" September 2020 Position 1

NOISE LEVEL SUMMARY ASSESSMENT Octave Band Centre Frequency (Hz)
Date / Time LAeq LAmax 31.5 63 125 250 500 1.0k 2.0k 4.0k 8.0k 16.0k
DAYTII\(&IE 07:90 -23:00 48.7 90.3 60.5 53.3 49.3 46.1 44.8 46.4 36.8 29.9 30.5 10.6
LAeq 16 HOUR & Corresponding LAmax 16 HOUR
NIGHT TIME 23:00 - 07:00 42.4 92.4 60.7 52.1 43.2 39.3 38.6 38.8 32.0 29.7 30.3 11.0

LAeq 8 HOUR & Corresponding LAmax 8 HOUR

6.1.3 27" - 28" September 2020 Position 1

NOISE LEVEL SUMMARY ASSESSMENT Octave Band Centre Frequency (Hz)
Date / Time LAeq LAmax 31.5 63 125 250 500 1.0k 2.0k 4.0k 8.0k 16.0k
DAYTIME 07:00 - 23:00 48.5 90.7 60.9 53.5 49.9 46.3 44.6 45.8 37.1 30.2 31.4 11.0
LAeq 16 HOUR & Corresponding LAmax 16 HOUR
NIGHT TIME 23:00 - 07:00 48.6 69.6 48.7 46.5 44.8 44.1 45.9 46.4 35.4 27.5 30.1 8.2

LAeq 8 HOUR & Corresponding LAmax 8 HOUR

6.1.4 28" —29" September 2020 Position 1

NOISE LEVEL SUMMARY ASSESSMENT Octave Band Centre Frequency (Hz)
Date / Time LAeq LAmax 31.5 63 125 250 500 1.0k 2.0k 4.0k 8.0k 16.0k
DAYTIME 07:00 - 23:00 48.5 76.3 51.0 50.7 48.9 46.1 44.9 45.7 38.7 30.1 24.4 11.0
LAeq 16 HOUR & Corresponding LAmax 16 HOUR
NIGHT TIME 23:00 - 07:00 42.8 65.1 43.0 43.2 41.9 39.8 39.7 40.1 323 214 18.4 11.5

LAeq 8 HOUR & Corresponding LAmax 8 HOUR
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6.1.5 29" —30" September 2020 Position 1

NOISE LEVEL SUMMARY ASSESSMENT

Date / Time LAeq LAmax 31.5

DAYTIME 07:00 - 23:00 47.6 74.2 51.2

LAeq 16 HOUR & Corresponding LAmax 16 HOUR

NIGHT TIME 23:00 - 07:00 48.0 69.0 50.1

LAeq 8 HOUR & Corresponding LAmax 8 HOUR

63

50.6

48.7

125

49.0

45.4
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Octave Band Centre Frequency (Hz)

250 500 1.0k 2.0k 4.0k

45.6 43.6 44.0 38.5 35.1

44.4 45.1 45.8 35.9 20.4

8.0k

32.0

18.6

16.0k

10.8

8.1

The following noise levels have been corrected for the highest recorded fagade levels and used within the BS 8233:

2014 calculations - Position 1

NOISE LEVEL SUMMARY ASSESSMENT

Date / Time LAeq LAmax 31.5

DAYTIME 07:00 - 23:00 52.3 93.1 60.7
LAeq 16 HOUR & Corresponding LAmax 16 HOUR

NIGHT TIME 23:00 - 07:00 48.6 69.6 48.7

LAeq 8 HOUR & Corresponding LAmax 8 HOUR

6.1.6 25" 26" September 2020 Position 2

NOISE LEVEL SUMMARY ASSESSMENT

Date / Time LAeq LAmax 31.5

DAYTIME 07:00 - 23:00 72.7 113.2 68.5
LAeq 16 HOUR & Corresponding LAmax 16 HOUR

NIGHT TIME 23:00 - 07:00 70.4 115.5 61.1

LAeq 8 HOUR & Corresponding LAmax 8 HOUR

6.1.7 26" —27" September 2020 Position 2

NOISE LEVEL SUMMARY ASSESSMENT

Date / Time LAeq LAmax 31.5

DAYTIME 07:00 - 23:00 64.9 100.0 65.0
LAeq 16 HOUR & Corresponding LAmax 16 HOUR

NIGHT TIME 23:00 - 07:00 47.8 69.3 63.3

LAeq 8 HOUR & Corresponding LAmax 8 HOUR

6.1.8 27" - 28" September 2020 Position 2

NOISE LEVEL SUMMARY ASSESSMENT

Date / Time LAeq LAmax 31.5

DAYTIME 07:00 - 23:00 51.9 71.3 62.3
LAeq 16 HOUR & Corresponding LAmax 16 HOUR

NIGHT TIME 23:00 - 07:00 61.4 103.1 52.8

LAeq 8 HOUR & Corresponding LAmax 8 HOUR
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63

55.3

46.5

63

65.8

64.1

63

62.8

55.1

63

55.2

53.2

125

52.6

44.8

125

60.5

59.4

125

58.0

45.7

125

47.9

50.9

Octave Band Centre Frequency (Hz)

250 500 1.0k 2.0k 4.0k

49.9 48.9 49.6 40.8 33.9

44.1 45.9 46.4 35.4 27.5

Octave Band Centre Frequency (Hz)

250 500 1.0k 2.0k 4.0k

62.3 60.4 60.2 60.9 70.7

63.5 60.3 58.7 59.5 68.1

Octave Band Centre Frequency (Hz)

250 500 1.0k 2.0k 4.0k

57.7 56.3 56.4 55.6 61.2

43.1 42.8 42.6 38.3 41.8

Octave Band Centre Frequency (Hz)

250 500 1.0k 2.0k 4.0k

47.6 47.2 49.2 41.0 41.8

56.0 52.6 53.5 53.1 57.5

8.0k

333

30.1

8.0k

55.8

50.5

8.0k

54.0

26.4

8.0k

25.7

45.1

16.0k

8.2

16.0k

46.5

16.0k

40.3

20.6

16.0k

18.0

49.2
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6.1.9 28" —29" September 2020 Position 2

NOISE LEVEL SUMMARY ASSESSMENT

Date / Time LAeq LAmax 31.5

DAYTIME 07:00 - 23:00 70.8 106.6 61.5
LAeq 16 HOUR & Corresponding LAmax 16 HOUR

NIGHT TIME 23:00 - 07:00 62.2 100.2 55.2

LAeq 8 HOUR & Corresponding LAmax 8 HOUR

6.1.10 29" - 30" September 2020 Position 1

NOISE LEVEL SUMMARY ASSESSMENT

Date / Time LAeq LAmax 31.5

DAYTIME 07:00 - 23:00 72.7 111.3 62.2
LAeq 16 HOUR & Corresponding LAmax 16 HOUR

NIGHT TIME 23:00 - 07:00 64.9 103.5 55.8

LAeq 8 HOUR & Corresponding LAmax 8 HOUR

63

65.3

56.8

63

66.4

56.1
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Octave Band Centre Frequency (Hz)

125 250 500 1.0k 2.0k 4.0k 8.0k

60.0 60.9 59.3 59.4 61.7 68.2 56.1

53.9 56.4 56.2 54.3 54.4 57.8 45.5

Octave Band Centre Frequency (Hz)

125 250 500 1.0k 2.0k 4.0k 8.0k

59.2 61.0 60.3 60.0 62.6 70.4 59.7

56.0 59.6 56.9 56.0 56.8 61.2 48.4

16.0k

42.0

16.0k

57.2

48.6

The following noise levels have been corrected for the highest recorded fagade levels and used within the BS 8233:

2014 calculations - Position 2

NOISE LEVEL SUMMARY ASSESSMENT

Date / Time LAeq LAmax 31.5

DAYTIME 07:00 - 23:00 72.7 113.2 68.5
LAeq 16 HOUR & Corresponding LAmax 16 HOUR

NIGHT TIME 23:00 - 07:00 70.4 115.5 61.1

LAeq 8 HOUR & Corresponding LAmax 8 HOUR

Acoustic Consultants and Engineers

63

65.8

64.1

Octave Band Centre Frequency (Hz)

125 250 500 1.0k 2.0k 4.0k 8.0k

60.5 62.3 60.4 60.2 60.9 70.7 55.8

59.4 63.5 60.3 58.7 59.5 68.1 50.5

16.0k

55.8

46.5
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7 PRoPG PLANNING & NOISE STAGE 1

7.1  Stage 1: Initial Site Noise Risk Assessment

Report Reference: SA — 6595 Rev4
Report Date: September 2021

The Stage 1, Initial Noise Risk Assessment, compares the recorded ambient noise levels obtained from the acoustic

survey and correlates these against the risk scale within the Pro PG Document in order to evaluate any potential

adverse effects the site is currently exposed to with regards to noise.

The outcome of the Stage 1 assessment will determine the level of detail required within Stage 2 in order to

demonstrate suitable mitigations can be introduced to ensure continuing compliance with the relevant standards,

local planning policies and Pro PG.

The following table demonstrates the Initial Risk Assessment Noise Levels as detailed within PRoPG Figure.1:-

NOISE RISK ASSESSMENT

Indicative Indicative
Daytime Moise  Night-time Moise
Levels Las sen Levels Lasaer

70 da

65 i

60 df

55 dit
50 dit

Nealigible
Figure 1 Notes:

G008

4508

40 o8

POTENTIAL

Erﬂtmnm

Increasing
risk of
adverse
effect

Mo adverse
effect

PRE-PLANNING APPLICATION ADVICE

High noise levels indicate that there is an increased
risk that development may be refused on noise
grounds. This risk may be reduced by follawing a
good acoustic design process that is demonstrated in
a detailed ADS, Applicants are strongly advised to seek
expert advice,

As noise levels increase, the site is likely to be less
surtable from a noise perspective and any subsequent
application may be refused unless a good acoustic
design process is followed and is demonstrated in an
ADS which confirms how the adverse impacts of noise
will be mitigated and minimised, and which clearly
demanstrate that a significant adverse noise impact
will be avoided in the finished development.

At low noise levels, the site is likely to be acceptable
from a noise perspective provided that a good acoustic
design process is followed and is demonstrated in

an ADS which confirms how the adverse impacts of
naise will be mitigated and minimised in the finished
development.

These noise levels indicate that the development

site is likely to be acceptable from a noise perspective,
and the application need not normally be delayed on
naise grounds,

a. Indicative noise |evels should be assessed without inclusion of the acoustic effect of any schemse specific
noise mitigation measures.

b. Indicative noise levels are the combined free-field noise level from all sources of transport noise and may alsa
include industrial'commercal noise where this is present but is “not dominant”.

€. Lurqrir i for daytime 0700 - 2300, Luan is for night-time 2300 - 0700,

d. An indication that there may be mare than 10 noise events at night (2300 - 0700) with Lasar> 60 dB means
the site should not be regarded as negligible risk,

Figure 1. Stage 1- Initial Site Noise Risk Assessment

Average Daytime
Average Night Time

Maximum Night Time

Acoustic Consultants and Engineers

<50 dB

<40 dB

1-Low 2 — Medium
50-63 dB 63 —-70dB
40-55dB 55-60dB

>70 dB

>60 dB

>80 dB (10 Times in 8 Hours)
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Based on the data collected from the aforementioned noise survey, the following PRoPG Stage 1 assessments can be

made:-

7.2  Potential Fagade Noise Levels

7.2.1  Daytime (07:00-23:00)

Noise Risk Category

Time Period Highest Potential Fagade Noise Level
2 - Medium
Average Daytime (07:00-23:00) Laeq, 16 Hour 69.0 dB 63-70dB
7.2.2  Night Time (23:00-07:00)
Noise Risk Category
Time Period Highest Potential Fagade Noise Level "
3 - Higl

Leq, 16 Hour 67.0 dB

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

7.3 Risk Assessment

7.3.1 Daytime (07:00-23:00) — Position 1

Risk Assessment Category Risk Assessment

As noise levels increase, the site is likely to be less suitable from a noise perspective and any
subsequent application may be refused unless a good acoustic design process is followed and is
2 —Medium demonstrated in an ADS which confirms how the adverse impacts of noise will be mitigated and
minimised, and which clearly demonstrate that a significant adverse noise impact will be avoided

in the finished development.

7.3.2  Night Time (23:00-07:00) — Position 1

Risk Assessment Category Risk Assessment
High noise levels indicate that there is an increased risk that development may be refused on
3 —High noise grounds. This risk may be reduced by following a good acoustic design process that is

demonstrated in a detailed ADS. Applicants are strongly advised to seek expert advice.

The above table demonstrates this site is located within Noise Risk Category 2 which suggests a medium level of risk
for daytime levels and Noise Risk Category 3 which suggests a high of risk for night time levels. Therefore, further

mitigation levels will be required at Stage 2.
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8 PRoPG PLANNING & NOISE STAGE 2 - ELEMENT 1 - GOOD ACOUSTIC DESIGN

Given the size and orientation of the proposed site, it is recommended that the developer adopt, where practically
possible, a good acoustic design which should include careful consideration of the positioning of the proposed
properties together with thoughts being taken as to internal layouts to minimise noise sensitive rooms facing onto
dominant noise sources within the local areas. Given the size of this development, every effort has already been

made to minimise the acoustic impact from the surrounding areas.

Forman Homes have redesigned the site with acoustics in mind and are aware of the noise levels associated with the
neighbouring railway line. To this extent, they have designed the internal layout of the properties facing the railway
line and associated noise source, and positioned as little habitable rooms as is reasonably possible facing this source.
Therefore, it has been considered that Forman Homes have taken every reasonable step to ensure the acoustic impact

of noise from the neighbouring railway line is kept to a minimum.
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ACOUS

9 ELEMENT 2 — INTERNAL NOISE LEVEL GUIDELINES

9.1 Discussion of Results

It can be seen from the attached graph and downloaded results that the external noise levels have followed the
expected path and remained fairly constant throughout the day. The levels then gradually dropped off as the evening
progressed and began to rise when morning traffic levels increased.

9.2  Existing Noise Levels — Daytime (07:00 — 23:00)

9.3
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Existing Noise Levels — Night Time (23:00 — 07:00)
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9.4 Proposed Noise levels — Daytime (07:00 — 23:00)
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9.5 Proposed Noise levels — Night Time (23:00 — 07:00)
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9.6 Recommendations

For the purpose of this assessment, the corresponding facade levels will be used within the BS 8233: 2014 calculations

in order evaluate the worst case scenario and select the correct window specification.

Therefore, in order to achieve the required noise levels of Laeq 16 Hour 35 dB for habitable rooms daytime and Laeq s Hour

30 dB for Bedroom at night within the proposed, the following additional acoustic measures have been calculated.

It should be noted that the calculations have been made with the proposed windows closed. Additional calculations
were made for the top floor due to the influence of sound transmission into the various rooms via the roof / ceiling
i.e. an increased impeding fagade. Inputted levels into the calculation sheets have been corrected for distance

attenuation and free field in accordance with the aforementioned British Standard.
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9.7 Calculation Procedure to BS 8233: 2014

The following calculations have been carried out in order to determine the required window and ventilation

specification in order to meet the requirements of BS 8233: 2014.

9.8 Position 2 - Rear, Ground Floor - Lounge

Proposed Window Configuration 8/6-16/ 4 with MVHR
Facade corrected to daytime 69 dB & night time 67 dB
Leqff The equivalent continuous sound pressure level outside the room elements under consideration
AO The reference absorption area of 10m2 and is independent of frequency
Sf The total facade area of the room in question
Swi The area of the windows in the room
Sew The area of the external wall of the room
Srr The area of the ceiling of the room (if applicable)
S The total area of the elements through which sound enters the room
Dne The insulation value of the trickle ventilator (if applicable)
Rwi The sound reduction index of the window
Rew The sound reduction index of the external wall
Rrr The sound reduction index of the ceiling/roof (if applicable)
A The equivalent absorption area of the receiving room where A=0.163V/T
Formula Leg2=Leqff+10log[A0/S*107(-Dne/10)+Swi/S*107(-Rwi/10)+Sew/10*107(-Rew/10)+Srr/S*107(-Rrr/10)] +10log(S/A) +3

Octave Band Centre Frequency (Hz)

125 250 500 1000 2000 4000
Sf 10 10 10 10 10 10
Sr 0 0 0 0 0 0
Swi 3 3 3 3 3 3
Sew 7 7 7 7 7 7
Srr 0 0 0 0 0 0
IS 10 10 10 10 10 10
AO 10 10 10 10 10 10
\V; 38 38 38 38 38 38
T (BS8233) 0.50 0.50 0.50 0.50 0.50 0.50
A 11.0 14.0 16.0 16.0 15.0 14.0
Daytime Leqff 56.8 58.6 56.7 56.5 57.2 67.0
Night time Leqff 56.0 60.1 56.9 55.3 56.1 64.7
Dne 40.0 44.0 45.0 51.0 56.0 56.0
Rwi 22 21 28 38 40 47
Rew 40.0 44.0 45.0 51.0 56.0 56.0
Rrr 28.0 34.0 40.0 45.0 49.0 49.0
Predicted dB(A) Levell-\llz)/::rgo'g?goA_tzJ;):\/;OF){oom During Daytime Lucq 16 0UR 28.3 dB(A)

Predicted dB(A) Level Within The Above Room During Night

Time Hours (23:00-07:00) Lacas Hour 28.8 dB(A)

Acoustic Consultants and Engineers



SOU.Ild Ad 1ce Report Reference: SA — 6595 Rev4

Report Date: September 2021

9.9 Position 2 — Rear, Top Floor - Bedroom

Proposed Window Configuration 8/6-16 /4 with MVHR
Facade corrected to daytime 69 dB & night time 67 dB
Leqgff The equivalent continuous sound pressure level outside the room elements under consideration
AO The reference absorption area of 10m2 and is independent of frequency
Sf The total facade area of the room in question
Swi The area of the windows in the room
Sew The area of the external wall of the room
Srr The area of the ceiling of the room (if applicable)
S The total area of the elements through which sound enters the room
Dne The insulation value of the trickle ventilator (if applicable)
Rwi The sound reduction index of the window
Rew The sound reduction index of the external wall
Rrr The sound reduction index of the ceiling/roof (if applicable)
A The equivalent absorption area of the receiving room where A=0.163V/T
Formula Leg2=Leqff+10log[A0/S*10”(-Dne/10)+Swi/S*10"(-Rwi/10)+Sew/10*10"(-Rew/10)+Srr/S*10~(-Rrr/10)] +10log(S/A) +3

Octave Band Centre Frequency (Hz)

125 250 500 1000 2000 4000
Sf 7 7 7 7 7 7
Sr 9 9 9 9 9 9
Swi 16 16 16 16 16 16
Sew 5.4 5.4 5.4 5.4 5.4 5.4
Srr 9 9 9 9 9 9
s 16 16 16 16 16 16
AO 10 10 10 10 10 10
v 22 22 22 22 22 22
T (BS8233) 0.50 0.50 0.50 0.50 0.50 0.50
A 11.0 14.0 16.0 16.0 15.0 14.0
Daytime Leqff 56.8 58.6 56.7 56.5 57.2 67.0
Night time Leqff 56.0 60.1 56.9 55.3 56.1 64.7
Dne 40.0 44.0 45.0 51.0 56.0 56.0
Rwi 22 21 28 38 40 47
Rew 40.0 44.0 45.0 51.0 56.0 56.0
Rrr 28.0 34.0 40.0 45.0 49.0 49.0

Predicted dB(A) Level Within The Above Room During Daytime
Hours (07:00-23:00) Lacq 16 Hour 27.9 dB(A)

Predicted dB(A) Level Within The Above Room During Night
Time Hours (23:00-07:00) LacasHour 28.0 dB(A)
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9.10 Position 2 — Rear, Ground Floor - Lounge

Proposed Window Configuration 4/6-16 / 4 with V25 Canopy Vent

Facade corrected to daytime 60 dB & night time 60 dB

Leqgff The equivalent continuous sound pressure level outside the room elements under consideration
AO The reference absorption area of 10m2 and is independent of frequency
Sf The total facade area of the room in question
Swi The area of the windows in the room
Sew The area of the external wall of the room
Srr The area of the ceiling of the room (if applicable)
S The total area of the elements through which sound enters the room
Dne The insulation value of the trickle ventilator (if applicable)
Rwi The sound reduction index of the window
Rew The sound reduction index of the external wall
Rrr The sound reduction index of the ceiling/roof (if applicable)
A The equivalent absorption area of the receiving room where A=0.163V/T
Formula Leg2=Leqff+10log[A0/S*10”(-Dne/10)+Swi/S*10"(-Rwi/10)+Sew/10*10~(-Rew/10)+Srr/S*10°(-Rrr/10)] +10log(S/A) +3
Octave Band Centre Frequency (Hz)
125 250 500 1000 2000 4000
Sf 10 10 10 10 10 10
Sr 0 0 0 0 0 0
Swi 3 3 3 3 3 3
Sew 7 7 7 7 7 7
Srr 0 0 0 0 0 0
s 10 10 10 10 10 10
AO 10 10 10 10 10 10
Vv 38 38 38 38 38 38
T (BS8233) 0.50 0.50 0.50 0.50 0.50 0.50
A 11.0 14.0 16.0 16.0 15.0 14.0
Daytime Leqff 47.8 49.6 47.7 47.5 48.2 58.0
Night time Leqff 49.0 53.1 49.9 48.3 49.1 57.7
Dne 35.9 37.6 36.3 31.8 36.8 40.4
RWi 21 17 25 35 37 31
Rew 40.0 44.0 45.0 51.0 56.0 56.0
Rrr 28.0 34.0 40.0 45.0 49.0 49.0
Predicted dB(A) Levell-\llzgrslrzo'l;fg:;g:gaol;oom During Daytime Lncq 16 Hour 27.9 dB(A)
Predicted dB(A) Level Within The Above Room During Night Licq s HouR 28.8 dB(A)

Time Hours (23:00-07:00)
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9.11 Position 2 — Rear, Top Floor - Bedroom

Proposed Window Configuration 4/6-16 / 4 with V25 Canopy Vent
Facade corrected to daytime 60 dB & night time 60 dB
Leqgff The equivalent continuous sound pressure level outside the room elements under consideration
AO The reference absorption area of 10m2 and is independent of frequency
Sf The total facade area of the room in question
Swi The area of the windows in the room
Sew The area of the external wall of the room
Srr The area of the ceiling of the room (if applicable)
S The total area of the elements through which sound enters the room
Dne The insulation value of the trickle ventilator (if applicable)
Rwi The sound reduction index of the window
Rew The sound reduction index of the external wall
Rrr The sound reduction index of the ceiling/roof (if applicable)
A The equivalent absorption area of the receiving room where A=0.163V/T
Formula Leg2=Leqff+10log[A0/S*10”(-Dne/10)+Swi/S*10"(-Rwi/10)+Sew/10*10"(-Rew/10)+Srr/S*10~(-Rrr/10)] +10log(S/A) +3

Octave Band Centre Frequency (Hz)

125 250 500 1000 2000 4000
Sf 7 7 7 7 7 7
Sr 9 9 9 9 9 9
Swi 16 16 16 16 16 16
Sew 5.4 5.4 5.4 5.4 5.4 5.4
Srr 9 9 9 9 9 9
s 16 16 16 16 16 16
AO 10 10 10 10 10 10
v 22 22 22 22 22 22
T (BS8233) 0.50 0.50 0.50 0.50 0.50 0.50
A 11.0 14.0 16.0 16.0 15.0 14.0
Daytime Leqff 47.8 49.6 47.7 475 48.2 58.0
Night time Leqff 49.0 53.1 49.9 48.3 49.1 57.7
Dne 35.9 37.6 36.3 31.8 36.8 40.4
Rwi 21 17 25 35 37 31
Rew 40.0 44.0 45.0 51.0 56.0 56.0
Rrr 28.0 34.0 40.0 45.0 49.0 49.0

Predicted dB(A) Level Within The Above Room During Daytime
Hours (07:00-23:00) Laeq 16 Hour 26.5 dB(A)

Predicted dB(A) Level Within The Above Room During Night
Time Hours (23:00-07:00) LacasHour 27.3 dB(A)
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9.12 Ventilation (Dne)

Titon V25 Canopy Vent 35.9 37.6 36.3 31.8 36.8 40.4 35.0

9.13 Glazing (R,;)

6mm glass / 16mm argon air gap / 6.8mm

s : 21.0 28.0 37.0 48.0 48.0 54.0 40 (-2,-6)
pilkington optiphon glass

4mm glass / 6 - 16mm air gap / 4mm glass 1.0 7.0 50 50 7.0 1.0 29 (-1,-4)

9.14 Walls (Non-Glazed Elements) (R.w)

Minimum External Wall Attenuation 40.0 44.0 45.0 51.0 56.0 56.0 50

9.15 Roof (R.)

Minimum Value 28.0 34.0 40.0 45.0 49.0 49.0 43

NOTE:

The above are minimum construction attenuation values and should alternative methods be selected; these should be
equal to or greater than the above corresponding values. Calculations carried out have indicated the following

specifications should be installed for this site.
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9.16 Glazing & Ventilation Assessment

| TS

T
1

1w

—— T A

PROPOSED VENTILATION AND GLAZING PLAN

The development should be designed with an 8mm glass / 6 - 16mm air gap / 4mm glass double glazed windows and a
Mechanical ventilation heat recovery unit or similarly approved to all the living room facades and the bedrooms
should be designed with a 6mm glass / 16mm argon air gap / 6.8mm Pilkington optiphon glass double glazed windows
highlighted in red above. The remainder of the development can utilise a standard 4mm glass / 6 - 16mm air gap /
4mm glass double glazed windows and a Titon V25 standard canopy vent to all rooms to ensure the internal noise

levels are acceptable in terms of the assessment to British Standard 8233: 2014.

The upgraded glazing for the bedroom facades highlighted in red in section 9.16 is necessary, in order that the night

time Lamax 45 dB criteria is achieved.
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9.17 Night Noise Guidelines Europe 2009

The Night Noise Guidelines 2009 make direct reference to the World Health Organisations Guidelines for Community
Noise 1999 with recommended guideline criteria of Lyeq 30 dB indoors for continuous noise. The document goes on to
explain that sleep disturbance correlates best with Lymax and effects have been observed at 45 dB or less. This is

particularly true if the background noise level is low. Noise events exceeding 45 dB(A) should therefore be limited.
Pro PG: Planning and Noise Appendix A ‘Dealing with Noise Events’ A.17 states that:-

Various studies have linked the Lam., from individual noise events to behavioural awakenings. For example one study
found that the “Probability of sleep stage changes to wake/S1 from railway noise increased significantly from 6.5% at
35 dB(A) to 20.5% at 80 dB(A) Lamawr Whilst another study concluded that “noise disturbance of sleep may be expected
to become significant once the outdoor L., exceeds 55 dB provided peak noise levels do not exceed 75 to 80 dB.
Higher La.q values up to 60 dB may be allowed providing the peak levels do not exceed 85 dB, and the number of such
events is less than about 20 per night”. Based on these studies it can be concluded that at night (2300 - 0700 hrs) a
significant effect on sleep disturbance e.g. behavioural awakening, is likely to occur where the maximum sound level at

the facade of a building with partially open windows is above:

85 dB Lamaxr (Where the number of events exceeding this value is < 20);
or

80 dB Lamaxr (Where the number of events exceeding this value is > 20).
Pro PG: Planning and Noise Appendix A ‘Dealing with Noise Events’ A.18 goes on to explain that:-

A.18 The main body of sleep research is consistent with a careful interpretation of the viewpoint set out in the World

Health Organisation Guidelines which for the ordinary population is that:

v' Impacts on sleep can be detected from relatively low level maximum noise events, however the degree of
resulting harm may not be significant.

v ‘Effects’ on sleep (such as EEG awakenings and sleep stage changes) occur spontaneously in the general
population many times per night regardless of any impacts due to noise.

v' The smaller the number of noise events, the louder the maximum noise level that can be tolerated without
adverse effects upon sleep; subject to an upper limit.

v’ At relatively low levels e.g. around 45 dB L., r when sufficient number of such events take place during the
night the adverse effects of individual noise events are likely to be limited to sleep disturbance in the form of
changes in sleep state or perhaps some EEG awakenings.

v' It normally requires noise levels higher than 45 dB La.. before significant adverse effects such as
behavioural awakenings, difficulty getting to sleep, premature awakening or difficulty getting back to sleep
generally occur and the latest field research on and aircraft noise suggest that it requires internal L pmqy Noise
levels of around 65 dB before noise induced awakenings become distinguishable from spontaneous

awakenings).
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Therefore the following tabulated results from the worst night have been calculated and demonstrate compliance

with the requirements of Pro PG.

NIGHT TIME NOISE LEVELS 23:00 - 07:00 15 MINUTE SAMPLES - Position 1

Date / Time LAeq LAmax Lamax,r 80 - 85 dB Lamaxr > 85 dB
23:00 - 23:15 44.4 53.2
23:15 - 23:30 58.2 85.9 85.9 85.9
23:30 - 23:45 68.1 96.3 96.3 96.3
23:45 - 00:00 43.9 49.3
00:00 - 00:15 421 50.4
00:15 - 00:30 41.2 53.6
00:30 - 00:45 423 51.4
00:45 - 01:00 42,5 58.3
01:00 - 01:15 413 49.7
01:15 - 01:30 42,5 50.5
01:30 - 01:45 715 96.9 96.9 96.9
01:45 - 02:00 42.2 54.2
02:00 - 02:15 80.8 112.1 112.1 112.1
02:15 - 02:30 43.0 50.4
02:30 - 02:45 42.0 57.4
02:45 - 03:00 42.9 51.6
03:00 - 03:15 42.1 50.6
03:15 - 03:30 42.4 51.5
03:30 - 03:45 42.8 50.6
03:45 - 04:00 42.5 50.2
04:00 - 04:15 42.6 53.9
04:15 - 04:30 66.1 88.4 88.4 88.4
04:30 - 04:45 66.7 89.0 89.0 89.0
04:45 - 05:00 65.2 83.5 83.5
05:00 - 05:15 45.0 52.0
05:15 - 05:30 44.5 50.6
05:30 - 05:45 66.0 88.9 88.9 88.9
05:45 - 06:00 46.0 52.3
06:00 - 06:15 46.9 58.6
06:15 - 06:30 48.3 57.3
06:30 - 06:45 48.9 63.3
06:45 - 07:00 50.7 58.6
Total Event Count 8 7
Pro PG Annex Event Quantity Criteria >20 <20
Pro PG Criteria Assessment Achieved Achieved
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With the proposed glazing and ventilation strategies implemented on this site, the following calculated internal levels

have been evaluated accordingly:-

Item
1 Recorded External Noise Level
2 Calculated Highest Fagade Level
3 Fagade Correction
4 Calculated Fagade Attenuation
5 LAmax 45 dB Criteria
6 Calculated Fagade Level Outside
7 10" Percentile Recorded LAmax

Night Time (23:00-07:00)

70.4

67

-3.4

-39.0

45

84.0

87.5

Description

Recorded Noise Level at the Monitoring Position

Highest recorded fagade level of the proposed development
closest to the above associated monitoring position.

Difference between Recorded and Calculated (Item 1 and 2)

Calculated fagade attenuation taken from the highest
recorded LAeq 8 HOUR dB night time noise level, minus the
highest calculated internal noise level taken from the BS
8233 calculations.

LAmax 45 dB Criteria taken from WHO Guidelines. BS 8233
does not reference LAmax dB noise level criteria.
Addition of Items 4 and 5 to give a resultant target level for
the 11th Percentile

10th Percentile Recorded LAmax

If Item 7 is less than 6, then the site is likely to be compliant.
If not, further calculations are required

The above table demonstrates that the upgraded glazing and mvhr will result in the internal LAmax 45 dB criteria not

being achieved. Therefore, further BS 8233: 2014 calculations have been undertaken in order to demonstrate the

effective required further 3.5 dB(A) reduction from upgrading the glazing.

This glazing should achieve the following minimum static insertion losses:-

Octave Band Frequency

6mm glass / 16mm argon air gap / 6.8mm

Pilkington optiphon glass

125

21.0

500 1000 2000 4000 R (c:ctr)

37.0 48.0 48.0 54.0 40(-2,-6)

Based on the BS 8233: 2014 calculations, the following table demonstrates the effectiveness of this upgrade and

demonstrates compliance with the LAmax 45 dB criteria. This upgraded glazing should be installed to those properties

facing the railway and highlighted as Red within section 9.16 of this report.

Item
1 Recorded External Noise Level
2 Calculated Highest Fagade Level
3 Fagade Correction
4 Calculated Fagade Attenuation
5 LAmax 45 dB Criteria
6 Calculated Fagade Level Outside
7 10™ Percentile Recorded LAmax
8 LAmax Criteria Achieved

Acoustic Consultants and Engineers

Night Time (23:00-07:00)

70.4

67

-3.4

-45.1

45

90.1

87.5

YES

Description

Recorded Noise Level at the Monitoring Position

Highest recorded fagade level of the proposed development
closest to the above associated monitoring position.

Difference between Recorded and Calculated (Item 1 and 2)

Calculated fagade attenuation taken from the highest
recorded LAeq 8 HOUR dB night time noise level, minus the
highest calculated internal noise level taken from the BS
8233 calculations.

LAmax 45 dB Criteria taken from WHO Guidelines. BS 8233
does not reference LAmax dB noise level criteria.
Addition of Items 4 and 5 to give a resultant target level for
the 11th Percentile

10th Percentile Recorded LAmax

If Item 7 is less than 6, then the site is likely to be compliant.
If not, further calculations are required
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9.18 Position 2 — Rear, Top Floor - Bedroom

Proposed Window Configuration

Leqff
A0
Sf
Swi

Sew
Srr

Dne
Rwi
Rew

Rrr

Formula

Sf
Sr
Swi
Sew
Srr
S
A0
\

T (BS8233)
A
Daytime Leqff
Night time Leqff
Dne
Rwi
Rew

Rrr

Predicted dB(A) Level Within The Above Room
During Daytime Hours (07:00-23:00)

Predicted dB(A) Level Within The Above Room
During Night Time Hours (23:00-07:00)

6mm glass / 16mm argon air gap / 6.8mm Pilkington optiphon glass with MVHR
Facade corrected to daytime 69 dB & night time 67 dB

The equivalent continuous sound pressure level outside the room elements under consideration

The reference absorption area of 10m2 and is independent of frequency

The total facade area of the room in question

The area of the windows in the room

The area of the external wall of the room

The area of the ceiling of the room (if applicable)

The total area of the elements through which sound enters the room

The insulation value of the trickle ventilator (if applicable)

The sound reduction index of the window

The sound reduction index of the external wall

The sound reduction index of the ceiling/roof (if applicable)

The equivalent absorption area of the receiving room where A=0.163V/T

Leg2=Leqff+10log[A0/S*10”(-Dne/10)+Swi/S*10"(-Rwi/10)+Sew/10*10"(-Rew/10)+Srr/S*10~(-Rrr/10)] +10log(S/A) +3

Octave Band Centre Frequency (Hz)

125 250 500 1000 2000 4000
7 7 7 7 7 7
9 9 9 9 9 9

1.6 1.6 1.6 1.6 1.6 1.6

5.4 5.4 5.4 5.4 5.4 5.4
9 9 9 9 9 9
16 16 16 16 16 16
10 10 10 10 10 10
22 22 22 22 22 22

0.50 0.50 0.50 0.50 0.50 0.50

11.0 14.0 16.0 16.0 15.0 14.0

56.8 58.6 56.7 56.5 57.2 67.0

56.0 60.1 56.9 55.3 56.1 64.7

40.0 44.0 45.0 51.0 56.0 56.0

21.0 28.0 37.0 48.0 48.0 54.0

40.0 44.0 45.0 51.0 56.0 56.0

39.0 48.0 55.0 60.0 59.0 61.0

Laeq 16008 22.1 dB(A)
Laeqsoue 21.9 dB(A)
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The proposed development will face onto the railway line and therefore the Lamax 15 minute dB level has been further
extrapolated to Lamax 1 minute dB in order to more accurately predict the internal noise levels within these dwellings and
also to provide a better standard of protection to future residents. The 10" percentile using the extrapolated method

iS Lamax 1 minute 87-5 dB. Therefore, all calculations and assessments have used this value as aworst case scenario.

The following table demonstrates the results of the extrapolated data.

23002315 23152330 3302345 23452300 00009015 00150030 00300045 00450100 OL00GLIS 01150130 01300145 01450200 02004215 02150230 02300245 (2450300 03000315 (3:150330 03300345 (3450400 040DO4IS 04150430 04300445 04450500 05:00405:15 05150530 05300545 05450600 060006:15 06150630 063006145
Time: LAFmax_LAFmax LAFmax LAFmax LAFmax LAFmax LAFmax LAFmax LAFmax [AFmax LAFmax LAFmax LAFmax LAFmax [AFmax LAFmax LAFmax LAFmax LAFmax LAFmax LAFmax LAFmax LAFmax LAFmax LAFmax [AFmax LAFmax LAFmax LAFmax LAFmax LAFmax

(2019-05-12 23.01: 515 832 81 510 467 S04 M5 536 487 00 08 497 155 502 483 512 29 511 518 508 505 918 493 529 520 %25 499 517 523 S 48
(2019-05-1223: 55 88 59 01 507 42 M2 3 %5 49 07 Sl6 91 483 496 42 07 49 M0 36 28 85 41 52 B2 08 513 B4 BI 5B7 566
(2019:05-1223: 513 483 498 01 525 S14 0 45 493 82 503 500 08 488 509 S50 40 538 494 512 S04 530 481 B4 550 497 528 55 825 %8 %66
(2019-05-12 231 511 3 516 514 492 45 86 00 492 508 52 510 524 518 49 507 09 Sl6 502 %25 S0 %40 1 516 520 09 %64 80 21 B3 517
(201905-122305:58.000) [ 526 507 524 500 44 520 40 82 31 517 56 SL1 509 513 27 2 479 42 08 46 556 512 541 S04 522 520 %47 B0 520 56 560
(201905-122306:58.000) 523 513 507 510 41 483 502 81 472 498 01 50 %89 51 608 24 03 43 05 41 503 513 515 45 528 498 %29 B0 29 607 570
(201905-122307:58.000) 511 512 520 %27 Sl4 497 %26 41 484 49 1003 491 502 514 513 493 501 501 528 479 491 498 653 45 523 81 502 525 M8 559 %55
(019051223:0858000) 516 500 481 515 520 570 %48 498 41 496 %5 527 501 492 00 40 493 4 513 RS 509 06 R4 H7 N4 517 N2 0 B0 56 52
(201905-122309:58.000) [ 515 502 496 500 538 515 495 523 488 54 511 505 503 452 492 455 489 507 511 507 504 513 496 511 B0 512 %7 %57 %27 86 52
(201905-12231058.000) | 523 525 S04 498 504 512 517 511 497 486 B1 43 49 B8 28 04 498 503 519 S04 514 503 538 507 39 540 23 517 60 54 56l
(201905-122311:58.000) 516 497 528 520 492 500 %22 510 467 83 511 484 45 529 506 518 486 509 521 515 505 56 546 507 520 510 548 528 546 538 54l
(2019-05-1223:12: 50 %3 502 504 516 40 519 M8 %3 By 3 %7 47 B2 857 511 03 44 511 481 41 543 B1 513 519 %9 512 86 B2 50 85S
(2019-05-1223:13: %6 565 %97 49 %27 47 B3 510 506 516 S04 576 497 505 495 08 496 514 47 48 Sl6 526 47T 522 554 513 3 B4 %56 516 48
%56 570 499 7 44 41 N3 617 08 522 498 46 56 832 511 517 %23 509 513 497 S0 513 517 89 512 %27 80 86 48 570 667
529 509 522 499 487 44 56 513 502 %2 537 S50 518 526 497 %3 514 s06 524 513 573 482 M6 &2 515 838 67 Sa1 SA7 554 839

Acoustic Consultants and Engineers



SOund Adﬁce Report Reference: SA — 6595 Rev4
E LTD

ACOUSTIC Report Date: September 2021

10 ELEMENT 3 — EXTERNAL AMENITY AREA NOISE ASSESSMENT
10.1 Outdoor Living Areas

The World Health Organisation ‘Guidelines for Community Noise gives guidance as to desirable noise levels that

should be achieved within outdoor living areas such as gardens, patios and verandas etc.

Table 1: Guideline values for community noise in specific environments, details the desirable target noise levels within

various areas.

Outdoor Living Area
Serious Annoyance, daytime and evening Laeq 16 Hour 55 dB

Moderate Annoyance, daytime and evening Laeq 16 Hour 50 dB

In order to evaluate the external noise levels within the proposed development, and to correctly and accurately select
the precise required minimum screen heights, the 3D modelling software CADNA A is to be used. Initially, the site

plan is to be overlaid onto Google Earth and then imported directly into CADNA A using the geometric co-ordinates.

From this, the monitoring positions and noise sources such as roads are added. The output noise levels from the
roads are then increased until the monitored noise levels are achieved at the monitoring position. This model is then
saved and used as a working 3D acoustic model of the site. The proposed buildings are then constructed on a 3D
bases and receptors placed within the garden areas. The calculation software is then run to evaluate the garden
levels within sample plots across the development. The following CADNA A screen shots demonstrate the existing
sites working 3D model. The levels at the measurement position correlate with the measured daytime average levels

detailed within this report.

¥ Codnad 30 - o x
Close! Copy! Animation! Video.. Cameraand Scene Helpl _Antialiasing

3D View
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The development has external living areas on the development and therefore this criteria / guideline would be

appropriately considered within the proposed rear residential garden areas.
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Proposed Garden Areas

The guideline has been considered acceptable criteria for this assessment given the sites geographical location and
proximity to a railway. The layout has been designed in order to allow for acoustics and minimise the noise levels
within these outdoor living spaces. The calculation demonstrates the external living spaces in the garden areas are

likely to see noise levels below the lower guideline of 50 dB.

Acoustic Consultants and Engineers Page 39 of 70



SOU.Ild Ad lce Report Reference: SA — 6595 Rev4

Report Date: September 2021

11 VIBRATION ASSESSMENT
11.1 Assessment Criteria

Ground borne vibration needs to be assessed with regard to the likelihood of disturbance to humans and damage to
building structure. With regard to human disturbance, vibration criteria are specified in terms of Vibration Dose
Values (VDV) in accordance with BS 64721. The following table shows the VDV with various degrees of adverse

comment, which may be expected in residential buildings.

Low probability of Adverse comment Adverse comment
For residential buildings
adverse comment possible probable
16 hr day 07:00 to 23:00 0.2toc0.4 0.4t00.8 0.8to0 1.6
Table 1 Vibration Dose Values (given in m/s1.75)

The vibration dose reflects the accumulated acceleration vibration value over a given time period, integrated by time

on a root mean quad basis, hence the unit m/s1.75.

Human beings have different sensitivity to vibration in different directions, and it is relevant to consider vibration in all

three axes together as a resultant value.

In terms of the likelihood of damage to buildings, vibration is measured in peak particle velocity (ppv) mm/s and
assessed in accordance with BS 73852. In this particular case, the main sources of vibration are trains and these are
considered to cause transient vibration. The BS7385 standard states that for transient vibration, guide values at which
cosmetic damage could occur to residential buildings are 15 mm/s at 4 Hz, rising to 20 mm/s at 15 Hz and rising

further to 50 mm/s at 40 Hz and above for new buildings. These limits can be reduced by 50% for older buildings.

! BS 6472:, Evaluation of human exposure to vibration in buildings (1 Hz to 80 Hz)
! BS 7385:, Evaluation and measurement for vibration in buildings
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11.2 Measurements

11.2.1 Instrumentation

Vibration levels were recorded using a two-channel Vibrock V901 seismometer, serial number 1006, which was
connected with two tri-axial transducers for measuring peak particle velocity and vibration dose value,

simultaneously, at one chosen location. The vibration measuring equipment has a current calibration certificate.

11.2.2 Measurement locations

The site is approximately 2m away from the railway line. Subsequently, one representative measurement location

was selected; Location 1 on the Northern boundary of the site.

The measurement sensors were placed on a large concrete slab, approximately 2m by 5m. Although it was not

possible to establish the thickness of this slab, it is considered that this slab would be well adhered to the sub-soil.

11.2.3 Measurement Procedure

Ambient ground borne vibration levels were measured continuously for about 120 hours at the location 1 from
approximately 16:00 hrs on 25" September to approximately 07:00 hrs on 29" September 2020. This period is
considered to represent both the periods when the ambient conditions are quietest, i.e. night-time, and periods of

peak railway traffic through daytime.
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11.3 Results & Assessment of Vibration Measurements

The vibration monitor was set to record ppv and vdv and left unattended for the duration of the survey. Full

measurement results are given in the appendix of this report.

25" September 2020 — DAYTIME

Ev 051 Vibration Dose Value Peak Particle Velocity
7 Hour X Y Z X Y Z Max Time Date
0.027 0.027 0.052 *1.28mm/s 16:09:13 25.09.2020
1 Hour X Y z X Y z Max Time Date
Hour 1 0.013 0.014 0.029 0.013 0.014 0.028 *1.28mm/s 16:09:13 25.09.2020
Hour 2 0.013 0.012 0.027 0.016 0.016 0.033 .675mm/s 17:10:53 25.09.2020
Hour 3 0.014 0.013 0.027 0.018 0.017 0.036 .725mm/s 18:59:13 25.09.2020
Hour 4 0.013 0.013 0.024 0.019 0.019 0.038 .575mm/s 19:52:33 25.09.2020
Hour 5 0.013 0.013 0.026 0.02 0.02 0.04 .675mm/s 20:42:53 25.09.2020
Hour 6 0.013 0.013 0.023 0.021 0.021 0.041 .625mm/s 21:53:13 25.09.2020
Hour 7 0.013 0.013 0.024 0.022 0.021  0.042 .600mm/s 22:48:43 25.09.2020

*Denotes Set Up

25" — 26™ September 2020 — DAYTIME & NIGHT TIME

Ev 052 Vibration Dose Value Peak Particle Velocity
8 Hour X Y Z X Y Z Max Time Date
0.025 0.022 0.038 .675mm/s 04:41:10 26.09.2020
1 Hour X Y z X Y z Max Time Date
Hour 1 0.014 0.013 0.024 0.014 0.013 0.024 .550mm/s 23:07:10 25.09.2020
Hour 2 0.014 0.013 0.021 0.016 0.015 0.027 .525mm/s 00:08:50 26.09.2020
Hour 3 0.014 0.013 0.017 0.018 0.017 0.028 .175mm/s 01:49:40 26.09.2020
Hour 4 0.015 0.013 0.017 0.02 0.018  0.029 .175mm/s 02:41:50 26.09.2020
Hour 5 0.015 0.013 0.018  0.021 0.02 0.03 .150mm/s 03:00:10 26.09.2020
Hour 6 0.015 0.013 0.025  0.023 0.02 0.033 .675mm/s 04:41:10 26.09.2020
Hour 7 0.015 0.013 0.028 0.024 0.021  0.037 .675mm/s 05:31:00 26.09.2020
Hour 8 0.015 0.013 0.022 0.025 0.022 0.038 .475mm/s 06:58:40 26.09.2020
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Ev 053

16 Hour

1 Hour

Hour 1

Hour 2

Hour 3

Hour 4

Hour 5

Hour 6

Hour 7

Hour 8

Hour 9

Hour 10

Hour 11

Hour 12

Hour 13

Hour 14

Hour 15

Hour 16

Ev 054

8 Hour

1 Hour

Hour 1

Hour 2

Hour 3

Hour 4

Hour 5

Hour 6

Hour 7

Hour 8

Acoustic Consultants and Engineers

0.026

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.012

0.012

0.012

0.011

0.012

0.022

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.026

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.022

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

Vibration Dose Value

z

0.058

0.033

0.023

0.027

0.026

0.027

0.042

0.027

0.024

0.028

0.025

0.028

0.025

0.025

0.025

0.026

0.025

26™— 27" September 2020 — DAYTIME &

Vibration Dose Value

z

0.039

0.021

0.021

0.018

0.018

0.018

0.027

0.026

0.028

Report Reference: SA — 6595 Rev4
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26" September 2020 — DAYTIME

X

0.013

0.016

0.017

0.019

0.02

0.021

0.021

0.022

0.023

0.023

0.024

0.024

0.025

0.025

0.025

0.026

X

0.013

0.015

0.017

0.018

0.019

0.02

0.021

0.022

0.013

0.015

0.017

0.018

0.02

0.02

0.021

0.022

0.023

0.023

0.024

0.024

0.025

0.025

0.026

0.026

0.013

0.015

0.017

0.018

0.02

0.021

0.021

0.022

0.033

0.035

0.038

0.04

0.042

0.05

0.051

0.052

0.053

0.054

0.054

0.055

0.056

0.056

0.057

0.058

0.021

0.025

0.027

0.028

0.029

0.034

0.036

0.039

Peak Particle Velocity

Max Time Date
1.05mm/s 12:51:30 26.09.2020
Max Time Date
.850mm/s 07:27:10 26.09.2020
.550mm/s 08:33:30 26.09.2020
.700mm/s 09:15:40 26.09.2020
.575mm/s 10:38:00 26.09.2020
.700mm/s 11:32:00 26.09.2020
1.05mm/s 12:51:30 26.09.2020
.625mm/s 13:34:40 26.09.2020
.550mm/s 14:41:20 26.09.2020
.775mm/s 15:31:50 26.09.2020
.600mm/s 16:09:50 26.09.2020
.625mm/s 17:31:10 26.09.2020
.525mm/s 18:09:30 26.09.2020
.575mm/s 19:20:40 26.09.2020
.550mm/s 20:29:00 26.09.2020
.650mm/s 21:51:30 26.09.2020
.775mm/s 22:17:20 26.09.2020

NIGHT TIME

Peak Particle Velocity

Max Time Date
.675mm/s 05:30:50 27.09.2020
Max Time Date
.375mm/s 23:04:00 26.09.2020
.400mm/s 00:12:30 27.09.2020
.150mm/s 01:00:10 27.09.2020
.200mm/s 02:40:20 27.09.2020
.150mm/s 03:00:10 27.09.2020
.650mm/s 04:53:50 27.09.2020
.675mm/s 05:30:50 27.09.2020
.650mm/s 06:12:30 27.09.2020
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27" September 2020 — DAYTIME

Ev 055 Vibration Dose Value Peak Particle Velocity
16 Hour X Y Z X Y Z Max Time Date
0.026 0.026 0.055 .900mm/s 09:39:20 27.09.2020
1 Hour X Y Z X Y Z Max Time Date
Hour 1 0.013 0.013 0.03 0.013  0.013 0.03 .725mm/s 07:14:50 27.09.2020
Hour 2 0.013 0.013 0.025 0.015 0.015 0.033 .550mm/s 08:33:20 27.09.2020
Hour 3 0.013 0.013 0.028 0.017 0.017 0.036 .900mm/s 09:39:20 27.09.2020
Hour 4 0.013 0.013 0.028 0.018 0.019 0.039 .675mm/s 10:40:50 27.09.2020
Hour 5 0.013 0.013 0.027 0.019 0.02 0.041 .575mm/s 11:37:40 27.09.2020
Hour 6 0.013 0.013 0.027 0.02 0.021 0.043 .550mm/s 12:23:50 27.09.2020
Hour 7 0.013 0.013 0.028 0.021 0.021 0.045 .600mm/s 13:39:30 27.09.2020
Hour 8 0.013 0.013 0.028 0.022 0.022 0.046 .650mm/s 14:43:20 27.09.2020
Hour 9 0.013 0.013 0.026 0.023  0.023 0.048 .575mm/s 15:09:30 27.09.2020
Hour 10 0.012 0.013 0.028 0.023  0.023 0.049 .700mm/s 16:09:10 27.09.2020
Hour 11 0.013 0.013 0.028 0.024 0.024 0.05 .750mm/s 17:00:20 27.09.2020
Hour 12 0.013 0.013 0.03 0.024 0.024 0.052 .700mm/s 18:44:10 27.09.2020
Hour 13 0.013 0.013 0.029 0.025 0.025 0.053 .825mm/s 19:48:10 27.09.2020
Hour 14 0.013 0.013 0.024 0.025 0.025 0.054 .575mm/s 20:53:10 27.09.2020
Hour 15 0.013 0.013 0.024 0.026 0.026 0.054 .675mm/s 21:13:40 27.09.2020
Hour 16 0.013 0.013 0.026 0.026 0.026 0.055 .650mm/s 22:01:50 27.09.2020

27" - 28™ September 2020 — DAYTIME & NIGHT TIME

Ev 056 Vibration Dose Value Peak Particle Velocity
8 Hour X Y Z X Y Z Max Time Date
0.022 0.023 0.042 .750mm/s 04:28:50 28.09.2020
1 Hour X Y Z X Y Z Max Time Date
Hour 1 0.013 0.013 0.024 0.013 0.013 0.024 .525mm/s 23:14:40 27.09.2020
Hour 2 0.013 0.013 0.023 0.016 0.016 0.028 .350mm/s 00:10:30 28.09.2020
Hour 3 0.013 0.013 0.021  0.017 0.017 0.03 .150mm/s 01:00:10 28.09.2020
Hour 4 0.013 0.013 0.021 0.019 0.019 0.032 .200mm/s 02:19:40 28.09.2020
Hour 5 0.013 0.013 0.021 0.02 0.02 0.034 .250mm/s 03:30:50 28.09.2020
Hour 6 0.013 0.013 0.024 0.021  0.021 0.036 .750mm/s 04:28:50 28.09.2020
Hour 7 0.013 0.013 0.03 0.021  0.022 0.04 .650mm/s 05:39:40 28.09.2020
Hour 8 0.013 0.013 0.027 0.022  0.023 0.042 .600mm/s 06:26:50 28.09.2020
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28" September 2020 — DAYTIME

Ev 057 Vibration Dose Value Peak Particle Velocity
16 Hour X Y Z X Y Z Max Time Date
0.024 0.026 0.05 .825mm/s 15:17:40 28.09.2020
1 Hour X Y Z X Y Z Max Time Date
Hour 1 0.012 0.013 0.03 0.012 0.013 0.03 .725mm/s 07:01:10 28.09.2020
Hour 2 0.012 0.013 0.021 0.014 0.015 0.032 .700mm/s 08:06:40 28.09.2020
Hour 3 0.012 0.013 0.024 0.016 0.017 0.034 .550mm/s 09:01:20 28.09.2020
Hour 4 0.012 0.013 0.027 0.017 0.018 0.037 .725mm/s 10:08:40 28.09.2020
Hour 5 0.012 0.013 0.025 0.018 0.02 0.039 .700mm/s 11:03:00 28.09.2020
Hour 6 0.012 0.013 0.028 0.019 0.02 0.041 .825mm/s 12:06:40 28.09.2020
Hour 7 0.011 0.013 0.025 0.019 0.021 0.043 .625mm/s 13:01:40 28.09.2020
Hour 8 0.011 0.013 0.027 0.02 0.022 0.044 .725mm/s 14:01:00 28.09.2020
Hour 9 0.012 0.013 0.029 0.021  0.023 0.046 .825mm/s 15:17:40 28.09.2020
Hour 10 0.012 0.013 0.021 0.021 0.023 0.047 .650mm/s 16:04:10 28.09.2020
Hour 11 0.012 0.013 0.025 0.022 0.024 0.048 .600mm/s 17:04:30 28.09.2020
Hour 12 0.012 0.013 0.022 0.022 0.024 0.048 .550mm/s 18:41:10 28.09.2020
Hour 13 0.012 0.013 0.021 0.023  0.025 0.049 .675mm/s 19:03:20 28.09.2020
Hour 14 0.012 0.013 0.021  0.023  0.025 0.049 .550mm/s 20:18:00 28.09.2020
Hour 15 0.012 0.013 0.024 0.024 0.026 0.05 .650mm/s 21:01:30 28.09.2020
Hour 16 0.012 0.013 0.023 0.024 0.026 0.05 .675mm/s 22:32:50 28.09.2020

28™— 29™ September 2020 — DAYTIME & NIGHT TIME

Ev 058 Vibration Dose Value Peak Particle Velocity
8 Hour X Y Z X Y Z Max Time Date
0.022 0.022 0.034 .700mm/s 06:31:00 29.09.2020
1 Hour X Y Z X Y Z Max Time Date
Hour 1 0.013 0.013 0.02 0.013  0.013 0.02 .500mm/s 23:13:40 28.09.2020
Hour 2 0.013 0.013 0.019 0.015 0.015 0.023 .150mm/s 00:00:10 29.09.2020
Hour 3 0.013 0.013 0.019 0.017 0.017 0.026 .175mm/s 01:47:00 29.09.2020
Hour 4 0.013 0.013 0.02 0.018 0.018 0.028 .150mm/s 02:00:10 29.09.2020
Hour 5 0.013 0.013 0.02 0.02 0.02 0.029 .250mm/s 03:17:50 29.09.2020
Hour 6 0.013 0.013 0.02 0.02 0.02 0.031 .150mm/s 04:00:10 29.09.2020
Hour 7 0.013 0.013 0.02 0.021  0.021 0.032 .175mm/s 05:37:10 29.09.2020
Hour 8 0.013 0.013 0.022 0.022  0.022 0.034 .700mm/s 06:31:00 29.09.2020

The vdv results are summarised in the table below for the daytime and night-time periods.
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Time Period Vibration Dose Value Peak Particle Velocity
m/s1.75 mm/s
L T Vv Resultant Vector
25" September 2020 — 7 Hr 0.027 0.027 0.052 *1.28mm/s
26" September 2020 — 16 Hr 0.026 0.026 0.058 1.05mm/s
27" September 2020 — 16 Hr 0.026 0.026 0.055 .900mm/s
28" September 2020 — 16 Hr 0.024 0.026 0.05 .825mm/s
25" — 26™ September 2020 — 8 Hr 0.025 0.022 0.038 .675mm/s
26" — 27" September 2020 — 8 Hr 0.022 0.022 0.039 .675mm/s
27"~ 28" September 2020 - 8 Hr 0.022 0.023 0.042 .750mm/s
28" - 29" September 2020 — 8 Hr 0.022 0.022 0.034 .700mm/s

Table 3 Summary of daily VDV and PPV

* Denotes Set Up

The above table demonstrates that no detrimental or structural vibration levels have been measured and therefore

the probability of neighbouring building damage is low.
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11.4 BSISO 4866 & The ANC Red Book (3™ Edition) Guidelines

11.4.1 British Standard ISO 4866: 2010 (“BS4866”)
Mechanical vibration and shock —

Vibration of fixed structures —

Guidelines for the measurement of vibrations and evaluation of their effects on structures.

11.4.2 Scope of Document
This standard extends BS7385 but updates the original 1990 version of the standard. The document provides a similar

table on the likely building response to standard vibration but also includes a useful classification in Appendix B.

11.4.3 Grouping of Buildings

11.4.4 Structure Category

Heavy industrial multi-storey buildings. Concrete or steel framed with concrete floors — Earthquake proof.

Timber frame or single storey lightweight constructions with light steel cladding.

Pre-fabricated lightweight homes made from timber, often constructed off site.

11.4.5 Foundation Category

Linked re-enforced piles, stiff concrete raft, linked timber piles or gravity retaining walls.
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11.4.6 Types

Soil Type
a

b

5

of Soil

d Ad

viC

[ D

Report Reference: SA — 6595 Rev4
Report Date: September 2021

Description of Soil Type
Unfissured rocks, fairly solid rocks or cemented sand.

Horizontally bedded soils, very firm or compacted non-cohesive soils.

Horizontally bedded soils, poorly compacted firm or moderately form non-cohesive soils.

All types of sloping surfaces and potential slip planes.

Loose non-cohesive soils (sands, gravels, boulders etc.), soft cohesive soils, (clays) organic soils (peat).

Land fill type sites.

11.4.7 Site Specific Classification of Building

The site has been classified as 1/5/C/e

11.4.8 Classification of Buildings — Resistance to Vibration

The following table demonstrates the classification of buildings according to their resistance to vibration and the

tolerance that can be accepted for vibrational effects as (Ce).

Level of Risk

High Risk

Medium Risk

Low Risk

Acoustic Consultants and Engineers

Class of Building *

Vibration Decreasing (Down Table)

10

11

12

13

14

Structural Category

1 2 3 4 5 6 7 8
Categories of Foundation (upper case letter) Type of Soil (lower case letter)
Aa
Ab Aa Aa Aa
Ab, Ba Ab, Ba Ab Aa, Ab
Ac, Ba,
Ac, Bb Bb Ac
Bb
Bc Ac Bc Ba
Af Ad Bd Bb, Ca Ba
Af Ae Be Bc, Cb Bb, Ca
Be, Cc Bc, Cb
Bf Cd Bd, Cc Aa
Bf Ce Be, Cd Ab
cf cf Ce Ba
cf Bc, Ca
Bd, Cb,

cf

Cc
Cd, Ce, Cf

? High Class Number = High Degree of Protection Required
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11.5 Building Vibration Transfer Risk Assessment

The level of risk the proposed buildings could have on the amount of vibration that has the potential to be transferred
through the building has been carried out in accordance with BS ISO 4866. In addition, the Association of Noise
Consultants Red Book (3rd Edition) ‘Measurement & Assessment of Groundborne Noise & Vibration’ has also been
refereed to. However, this guideline was published by the ANC and follows the procedures and assessment processes

detailed within the aforementioned standard.

11.6 Implications

The results indicate that vibration dose values (vdv) at the measurement location are below 0.1 for both daytime and

night-time. These values are below the range associated with ‘low probability of adverse comment’.

The maximum peak particle velocity recorded was found to be 1.05 mm/s at the measurement position, in accordance

with the guidance in BS7385, this value is below the limit at which cosmetic damage to building is likely.

11.7 Recommendations

The results of this ambient vibration survey indicate that whilst some vibration events may be perceptible, in
accordance with the advice given in the appropriate standards, there is likely to be no concern of adverse comments
from future occupants of the proposed housing and no concern of cosmetic damage to new buildings arising from

vibration at this measurement location.

This assessment has concluded that based on the proposed foundation and construction methods, the conclusion
would be on the border of a ‘Low to Medium Risk’ level of vibration transfer and that need for proprietary isolation of

the foundations from the main structure should be considered as a precautionary measure at the design stage.
There are a range of other standards that can be considered and the following demonstrates these and their

requirements and further gives guidance as to where this site is positioned within these criteria. These standards

further confirm and underpin our recommendations made.
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11.8 British Standard I1SO 2631-1:1997 (“BS2631”)

Mechanical vibration and shock —

Evaluation of human exposure to whole body vibration — Part 1: General Requirements.

11.8.1 Scope of Document
This document defines the method for defining and measuring whole body vibration. More importantly, it defines

between 0.5 and 80 Hz the level of vibration which is likely to be perceivable.

11.8.2 Comfort reactions to Vibration Environments

Acceleration (Peak)
Perception of Whole Body Vibration (Sitting Down)

W, Weighted
0.015 ms> 50" Percentile of alert and fit persons can detect peak vibration at this magnitude
0.010 ms? Median Perception of 0.15ms-1 lower interquartile range
0.020 ms> Median Perception of 0.15ms-1 upper interquartile range

11.9 British Standard 6472-1:2008 (“BS6472”)

Guide to evaluation of human exposure to vibration in buildings —

Part 1: Vibration source other than blasting.

11.9.1 Scope of Document
This document provides guidance on predicting the human response to vibration in buildings over the frequency range
0.5 Hz to 80 Hz. This part of the standard describes how to determine the vibration does value, VDV from frequency-

weighted vibration measurements.

11.9.2 Vibration Dose Value Ranges for Adverse Comment

Place and Time Adverse Comment

(Residential Buildings) Low Probability Possible Probable
Day Time — 16 Hour
0.2t00.4 ms™” 0.4t0 0.8 ms™” 0.8t0 1.6 ms™”
(07:00 to 23:00)
Night Time — 8 Hour
0.1t00.2 ms™” 0.2t0 0.4 ms™” 0.4t00.8 ms™”

(23:00 to 07:00)

11.9.3 Estimated Vibration Dose Value

Both BS2631 and BS6472 provide a formula to determine the Vibration Dose Value from the weighted acceleration
values assuming the weightings shown in figure 1 of BS6472, (W},) which is commonly defined as fourth root of the

time integral of the fourth power of the acceleration after it has been frequency weighted.
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11.10 DIN 4150 — Part 3: 1999 (“D4150”)

Structural vibration —

Part 3: Effects of vibration on structures.

11.10.1 Scope of Document
This standard provides a specific method of measuring and evaluating the effects of vibration on structures designed

primarily for static loadings. It provides a useful table of vibration levels for evaluating the effect of short term

vibration on buildings.

11.10.2 Guideline Values for Vibration Velocity — Short Term Effects

Guideline Velocity Values
Type of Structure

1Hzto 10 Hz 10 Hz to 50 Hz 50 Hz to 100 Hz
1 Commercial Buildings 20ms™ 20to 40 ms™ 40to 50 ms™
2 Dwellings and Buildings of similar occupancy 5ms* 5to0 15 ms™" 15to 20 ms™
3 Sensitive Buildings 3ms* 3to8ms” 81010 ms™

11.11 Assessing vibration - A Technical Guideline: 2006 (“DEC”)

Department of Environment and Conservation’s (DEC) - Australia

Assessing Vibration — A Technical Guideline.

11.11.1 Scope of Document

The Department of Environment and Conservation in Australia produced a very useful document entitled “Assessing
Vibration — A Technical Guide” in which provide guidance to the interpretation and use of BS6472. The document
provides useful guidance on acceptable levels of vibration in residential properties, and though it was published in

Australia, it is based on BS6472 which is very relevant for sites within the UK.

11.11.2 Acceptable Values for Continuous or Impulsive Vibration

Preferred Values Maximum Values
Location of Measurements Assessment period
z-axis x and y axis z-axis x and y axis
Day Time (07:00 to 23:00) 0.010 ms™ 0.0071 ms™ 0.020 ms™ 0.014 ms>
Residential Properties
Night Time (23:00 to 07:00) 0.007 ms™ 0.005 ms™ 0.014 ms™ 0.010 ms™

11.11.3 Acceptable Vibration Does Values for Intermittent Vibration

Preferred Values Maximum Values
Location of Measurements Assessment period
z-axis z-axis
Day Time (07:00 to 23:00) 0.20 ms™” 0.40 ms™”
Residential Properties
Night Time (23:00 to 07:00) 0.13 ms™” 0.26 ms™”
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11.11.4 Vibration Criteria Presented in Different Units

Night Time (23:00 to 07:00) 0.007 ms” 0.014 ms™

Night Time (23:00 to 07:00) 0.14 mms™ 0.28 mms™*

Night Time (23:00 to 07:00) 0.20 mms™ 0.40 mms™
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12 ELEMENT 4 — ASSESSMENT OF OTHER RELEVANT ISSUES
12.1 The National Planning Policy Framework 2021 (NPPF)

The National Planning Policy Framework 2021 (NPPF) and assessments to the Noise Policy Statement for England 2010
(NPSE) should be made in conjunction with each other. Paragraphs 180 - 183 of the National Planning Policy

Framework 2021 (NPPF) states the following:

Paragraph 185 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.

Paragraph 186 Planning policies and decisions should sustain and contribute towards compliance with relevant limit
values or national objectives for pollutants. So far as possible these opportunities should be considered at the plan-
making stage, to ensure a strategic approach and limit the need for issues to be reconsidered when determining

individual applications.

Paragraph 187 Planning policies and decisions should ensure that new development can be integrated effectively
with existing businesses and community facilities (such as places of worship, pubs, music venues and sports clubs).
Existing businesses and facilities should not have unreasonable restrictions placed on them as a result of development
permitted after they were established. Where the operation of an existing business or community facility could have a
significant adverse effect on new development (including changes of use) in its vicinity, the applicant (or ‘agent of

change’) should be required to provide suitable mitigation before the development has been completed.

Paragraph 188 The focus of planning policies and decisions should be on whether proposed development is an
acceptable use of land, rather than the control of processes or emissions (where these are subject to separate
pollution control regimes). Planning decisions should assume that these regimes will operate effectively. Equally,
where a planning decision has been made on a particular development, the planning issues should not be revisited

through the permitting regimes operated by pollution control authorities

The Noise Policy Statement for England gives various levels of effect as detailed within this report.

With the glazing / ventilation specifications achieved within this report, the development can be implemented within
the guidelines of the aforementioned documents and ensure a conclusion of NOEL — No Observed Effect Level. This is

the level below which no effect can be detected. In simple terms, below this level, there is no detectable effect on

health and quality of life due to the noise.
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13 ACOUSTIC DESIGN STATEMENT

Good Acoustic Design

Internal Noise Levels

LAmax dB Noise Levels

External Living Areas

NPPF & NPSE

OVERALL OUTCOME

Given the size and orientation of the proposed site, it is recommended that the developer adopted, where practically
possible, a good acoustic design which should include careful consideration of the positioning of the proposed
properties together with thoughts being taken as to internal layouts to minimise noise sensitive rooms facing onto

dominant noise sources within the local areas.

Calculations have been carried out and assessments made to BS 8233: 2014 together with design specifications
supplied for the required glazing and ventilation specifications required across the development to ensure

compliance.
Assessments and calculations demonstrate that the LAmax dB Levels are within the criteria set out within PRoPG

The calculations demonstrate the external living spaces surrounding the houses on page 42 are likely to see noise
levels in excess of the upper guideline. The following calculation demonstrates the effects of installing a 2.5m acoustic
screen as per the proposed illustrated locations. Levels are reduced to below that of the upper guideline level. With
the exception of the single plot that has been highlighted in blue, which will still see noise levels in excess of the upper
guideline of 55 dB, the development will achieve the required levels below that of the upper guideline.

With the glazing / ventilation specifications achieved within this report, the development can be implemented within
the guidelines of the aforementioned documents and ensure a conclusion of NOEL — No Observed Effect Level. This
is the level below which no effect can be detected. In simple terms, below this level, there is no detectable effect on

health and quality of life due to the noise.

NOEL - No Observed Effect Level
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14 RECOMMENDATION TO DECISION MAKER

Levels have been recorded and assessments made in accordance with the relevant standards. Internal criteria’s have
been set and calculations made in order to determine the minimum construction details required in order to meet the

desired level within the proposed residential dwellings and satisfy the local council’s requirements.

National Planning Policy Framework 2021 suggests that planning permission should be granted unless any adverse
impacts of doing so would significantly and demonstrably outweigh the benefits, when assessed against the policies in

the framework taken as a whole, or specific policies in the framework indicate the application should be restricted.

Based on the calculations and assessments made within this report it is the professional opinion of Sound Advice
Acoustics Ltd that the proposed development can demonstrate compliance with the National Planning Policy
Framework 2021, NPPF & NPSE and that, with regards to sound, planning permission can be granted using the

following parameters.

As indicated in Section 2 of PRoPG, following the PRoPG approach will lead to the choice of one of four possible

recommendations from the noise practitioner to the decision maker:

A. Planning consent may be granted without any need for noise conditions;

B. Planning consent may be granted subject to the inclusion of suitable noise conditions;

C. Planning consent should be refused on noise grounds in order to avoid significant adverse effects (“avoid”);
or

D. Planning consent should be refused on noise grounds in order to prevent unacceptable adverse effects

(“prevent”).

RECOMMENDATION TO DECISION MAKER

Grant with Noise Conditions
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15 CONCLUSION
15.1 Summary of Results

15.1.1 Background Noise Levels

A 120 hour background noise survey was undertaken from 25" - 30" September 2020 at two positions at the front of
the site and the rear of the site in order to establish the underlying background noise levels. The maximum day time
levels were found to be Laeq, 16 hour 52.3 dB and the maximum night time levels were found to be Laeg, 8 hours 48.6 dB at
position 1. The maximum day time levels were found to be Laeq, 16 hour 72.7 dB and the maximum night time levels were

found to be Laeg, 8 hours 70.4 dB at position 2.

Assessment Position Date Start Date Finish Daytime LAeq Night Time LAeq
Position 1 Front 25/09/2020 30/09/2020 52.3 48.6
Position 2 Rear 25/09/2020 30/09/2020 72.7 70.4

15.2 Potential Fagade Noise Levels

15.2.1 Daytime (07:00-23:00)

Noise Risk Category

Time Period Highest Potential Fagade Noise Level
2 - Medium
Average Daytime (07:00-23:00) Laeq, 16 Hour 69.0 dB 63-70dB
15.2.2 Night Time (23:00-07:00)

Noise Risk Category

Time Period Highest Potential Fagade Noise Level h
3 - Higl

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

Maximum (10 Times) — Lamax87.5 dB
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15.3 Risk Assessment

15.3.1 Daytime (07:00-23:00) — Position 1

Risk Assessment Category Risk Assessment

As noise levels increase, the site is likely to be less suitable from a noise perspective and any
subsequent application may be refused unless a good acoustic design process is followed and is
2 —Medium demonstrated in an ADS which confirms how the adverse impacts of noise will be mitigated and
minimised, and which clearly demonstrate that a significant adverse noise impact will be avoided

in the finished development.

15.3.2 Night Time (23:00-07:00) — Position 1

Risk Assessment Category Risk Assessment

High noise levels indicate that there is an increased risk that development may be refused on
3 —High noise grounds. This risk may be reduced by following a good acoustic design process that is

demonstrated in a detailed ADS. Applicants are strongly advised to seek expert advice.

The above table demonstrates this site is located within Noise Risk Category 2 which suggests a medium level of risk
for daytime levels and Noise Risk Category 3 which suggests a high of risk for night time levels. Therefore, further

mitigation levels will be required at Stage 2.

15.4 Good Acoustic Design

Forman Homes have redesigned the site with acoustics in mind and are aware of the noise levels associated with the
neighbouring railway line. To this extent, they have designed the internal layout of the properties facing the railway
line and associated noise source, and positioned as little habitable rooms as is reasonably possible facing this source.
Therefore, it has been considered that Forman Homes have taken every reasonable step to ensure the acoustic impact

of noise from the neighbouring railway line is kept to a minimum.
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15.5 Summary of Vibration

15.5.1 Results from Measured Vibration Levels

The following vibration levels have been assessed over a typical period between 25" — 29" September 2020. The

following table summarises these results:-

Vibration Dose Value Peak Particle Velocity
Time Period
m/s1.75 mm/s
L T \% Resultant Vector

25" September 2020 — 7 Hr 0.027 0.027 0.052 *1.28mm/s
26" September 2020 — 16 Hr 0.026 0.026 0.058 1.05mm/s
27" September 2020 — 16 Hr 0.026 0.026 0.055 .900mm/s
28" September 2020 — 16 Hr 0.024 0.026 0.05 .825mm/s
25" — 26" September 2020 - 8 Hr 0.025 0.022 0.038 .675mm/s
26" - 27" September 2020 — 8 Hr 0.022 0.022 0.039 .675mm/s
27" - 28" September 2020 - 8 Hr 0.022 0.023 0.042 .750mm/s
28" - 29" September 2020 - 8 Hr 0.022 0.022 0.034 .700mm/s

Table3  Summary of daily VDV and PPV

* Denotes Set Up
The vibration results indicate that vibration dose values (vdv) at the measurement locations are below 0.2 — 0.4 for
daytime and night time periods. These values are below the range associated with ‘low probability of adverse

comment’.

The maximum peak particle velocity recorded was found to be 1.28 mm/s at Location 1. In accordance with the

guidance in BS7385, this value is below the limit at which cosmetic damage to building is likely.

The results of this vibration survey indicate that in accordance with the advice given in the appropriate standards,
there is likely to be no concern of adverse comments from future occupants of their properties and no concern of

cosmetic damage to buildings arising from vibration at this measurement location.

15.5.2 Building Vibration Transfer Risk Assessment
This assessment has concluded that based on the proposed foundation and construction methods, the conclusion
would be on the border of a ‘Low to Medium Risk’ level of vibration transfer and that need for proprietary isolation of

the foundations from the main structure should be considered as a precautionary measure at the design stage.

There are a range of other standards that can be considered and the following demonstrates these and their

requirements and further gives guidance as to where this site is positioned within these criteria. These standards

further confirm and underpin our recommendations made.
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15.6 Glazing & Ventilation Specification

The development should be designed with an 8mm glass / 6 - 16mm air gap / 4mm glass double glazed windows and a
Mechanical Ventilation Heat Recovery (MVHR) unit or similarly approved to all the living room facades highlighted in
red in section 9.16 of this technical report. The bedrooms should be designed with a 6mm glass / 16mm argon air gap
/ 6.8mm Pilkington optiphon glass double glazed windows and a Mechanical Ventilation Heat Recovery (MVHR) unit or
similarly approved highlighted in red in section 9.16 of this technical report. The remainder of the development can
utilise a standard 4mm glass / 6 - 16mm air gap / 4mm glass double glazed windows and a Titon V25 standard canopy
vent to all rooms to ensure the internal noise levels are acceptable in terms of the assessment to British Standard
8233:2014.

The upgraded glazing for the bedroom facades highlighted in red in section 9.16 is necessary, in order that the night

time Lamay 45 dB criteria is achieved.

15.7 WHO Guidelines for Community Noise

The development proposes external living areas and therefore an assessment to the World Health Organisation’s
‘Guidelines for Community Noise’ has been carried out. The guideline has been considered acceptable criteria for this
assessment given the sites geographical location and proximity to a railway. The calculations have demonstrated that

the garden areas of the proposed houses are likely to see noise levels below the lower guideline of 50 dB.

15.8 Conclusion

Levels have been recorded and assessments made in accordance with the relevant standards. Internal criteria’s have
been set and calculations made in order to determine the minimum construction details required in order to meet the

desired level within the proposed residential dwellings and satisfy the local council’s requirements.
Based on the calculations and assessments made within this report it is the professional opinion of Sound Advice
Acoustics Ltd that the proposed development can demonstrate compliance with the National Planning Policy

Framework 2021, NPPF & NPSE.

Finally, it should be noted that Eastleigh Borough Council’s representative for their Environmental Health Department

have made comments in relation to our initial report and these are addressed within the appendix of this report.
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16 APPENDIX A - RESULTS

16.1 25" - 26" September 2020 Position 1

NOISE LEVEL SUMMARY ASSESSMENT Octave Band Centre Frequency (Hz)
Date / Time LAeq LAmax 31.5 63 125 250 500 1.0k 2.0k 4.0k 8.0k 16.0k
r r r r r r r r r r r r
DAYTIME 07:00 -23:00 523 931 607 553 52.6 49.9 489 49.6 408 339 333 123
LAeq 16 HOUR &Cor r esponding LAmax 16 HOUR
F r r r r r F r F r r F

NIGHTTIME 23:00-07:00

LAeq8 HOUR &Cor r esponding LAmax 8 HOUR

46.0 76.8 45.2 45.7 44.1 43.2 43.6 43.4 831 20.6 24.2 8.2

DAYTIME NOISE LEVELS 07:00 - 23:00 1 HOUR SAMPLES
Octave Band Centre Frequency (Hz)

DE8e 4 TInE they  BHAER gaq 63 125 250 500 10k 20k 40k 80k 160Kk
07:00 - 08:00 465 638 552 547 52.0 517 514 52.7 433 279 265 8.2
08:00 - 09:00 463 711 536 533 49.0 493 480 489 405 293 311 9.1
09:00 - 10:00 58.6 823 57.0 542 50.6 490 487 497 447 403 396 6.1
10:00 - 1100 50.4 820 56.6 53.2 494 489 492 50.0 402 310 302 01
100 - 12:00 655 903 625 56.1 557 523 499 50.4 418 351 342 26
2:00 - 13:00 64.9 89.2 622 56.4 554 513 503 503 211 345 335 B4
1:00 - 14:00 66.1 905 63.8 57.4 515 50.0 493 50.0 406 361 349 B7
14:00 - 15:00 650 89.9 6212 559 525 49.1 49.0 497 40.4 342 335 25
15:00 - 16:00 67.6 914 655 50.1 56.2 515 499 50.3 420 36.4 365 52
16:00 - 17:00 68.6 931 66.7 60.2 56.1 526 50.8 50.8 424 36.7 36.8 54
17:00 - 18:00 616 859 50.7 54.9 526 510 495 50.0 400 317 315 04
18:00 - 19:00 56.7 86.3 545 518 517 485 479 292 381 272 26.4 95
19:00 - 20:00 49.4 74.4 50.9 50.6 521 487 481 481 369 231 214 8.6
2000 - 2100 448 69.1 478 50.2 473 46.1 463 477 403 323 265 9.1
2100 - 22:00 433 68.9 479 487 458 449 445 458 350 221 215 8.6
22:00 - 23:00 399 59.7 450 46.0 457 438 427 436 329 78 51 8.1

NIGHT TIME NOISE LEVELS 23:00 - 07:00 15 MINUTE SAMPLES

. LAeq LA max Octave Band Centre Frequency (Hz)

Defke J e 315 63 125 250 500 10k 20k 40k 8.0k 16.0k
23:00 - 23:15 406 66.5 444 458 436 414 419 425 319 18.9 7.9 8.2
23:15- 23:30 38.8 58.1 4058 453 432 415 416 421 317 18.9 51 8.1
23:30 - 23:45 403 56.6 4058 441 426 413 423 424 314 150 u2 8.1
23:45- 00:00 411 60.8 39.6 421 420 402 406 405 292 16.6 6.7 82
00:00 - 00:15 441 68.7 418 416 39.1 38.1 387 393 284 16.9 63 82
00:15- 00:30 443 68.2 443 431 409 398 39.9 402 29.6 9.0 18.7 83
00:30 - 00:45 432 69.4 422 424 39.7 39.2 40.7 404 294 18.0 w1 8.2
00:45- 0100 419 63.7 443 457 417 39.0 39.8 39.4 295 19.6 738 8.2
0100 - 0115 43.7 658 421 434 404 40.0 415 404 294 18.0 B.1 8.2
0115- 0130 473 69.4 480 48.0 456 46.4 450 435 36.4 26.2 8.9 8.2
0130 - 0145 40.9 62.1 403 431 393 39.2 406 404 295 16.9 56 8.1
01:45- 02:00 436 67.2 50.8 48.0 465 46.7 448 428 356 29.4 19.7 8.1
02:00 - 02:15 39.7 63.1 411 439 414 40.9 421 414 30.0 6.5 53 8.1
02:15- 02:30 401 62.3 411 431 39.7 39.6 416 406 201 158 51 8.1
02:30 - 02:45 40.7 62.3 405 441 423 40.4 419 412 29.7 16.2 6.1 8.1
02:45- 03:00 40.0 63.0 424 440 413 40.4 417 408 295 156 51 8.1
03:00 - 03:15 39.6 58.0 405 443 39.6 39.9 421 411 30.0 156 153 8.1
03:15- 03:30 38.9 57.6 403 440 403 40.0 423 412 296 7 4.0 8.1
03:30 - 03:45 38.0 56.5 393 431 40.0 39.6 424 415 29.9 B5 B.1 8.1
03:45- 04:00 38.9 53.2 39.8 442 402 398 412 405 334 150 24 8.1
04:00 - 04:15 48.0 650 52.7 485 441 443 434 422 32,0 23.2 9.2 8.1
04:15- 04:30 38.7 54.6 422 446 459 452 429 419 316 170 2.7 8.1
04:30 - 04:45 39.2 58.6 39.8 442 431 431 446 428 314 155 B.1 8.1
04:45- 05:00 40.2 57.3 443 459 444 454 443 438 334 210 B3 8.1
05:00 - 05:15 376 491 39.1 434 418 408 428 433 324 2.8 19 8.1
05:15- 05:30 414 60.9 423 492 472 450 451 446 346 227 62 8.1
05:30 - 05:45 44.7 76.8 477 470 477 44.0 452 452 34.9 0.1 u7 8.1
05:45 - 06:00 405 68.0 481 46.4 448 436 455 458 34.9 18.9 156 8.1
06:00 - 06:15 39.1 53.1 490 46.3 452 456 46.0 46.1 353 205 22.0 8.1
06:15- 06:30 39.9 513 454 481 470 46.4 471 471 365 237 38.2 9.1
06:30 - 06:45 405 56.4 46.7 486 48.9 471 475 481 375 22.1 75 82
06:45- 07:00 410 64.3 472 494 487 473 472 488 38.3 233 26.2 8.1
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Acoustic Consultants and Engineers



SOund Ad 1ce Report Reference: SA — 6595 Rev4

Report Date: September 2021

16.2 26" -27" September 2020 Position 1

NOISE LEVEL SUMMARY ASSESSMENT Octave Band Centre Frequency (Hz)
Date / Time LAeq LAmax 31.5 63 125 250 500 1.0k 2.0k 4.0k 8.0k 16.0k
r r r r r r r r r r r r
DAYTIME 07:00 -23:00 48.7 903 605 533 49.3 461 448 464 368 299 305  10.6

LAeq 16 HOUR &Corr esponding LAmax 16 HOUR

NIGHT TIME 23:00-07:00

LAeq8HOUR &Corr esponding LAmax 8 HOUR

r r r r r r r r r r r r
42.4 92.4 60.7 52.1 43.2 393 38.6 38.8 32.0 29.7 30.3 11.0

DAYTIME NOISE LEVELS 07:00 - 23:00 1 HOUR SAMPLES

Octave Band Centre Frequency (Hz
Date / Time LAeq LA max 3 v (H2)

315 63 125 250 500 1.0 k 20k 4.0k 80k 16.0k
07:00 - 08:00 459 67.2 57.0 515 49.7 479 471 48.7 39.9 28.9 274 8.3
08:00 - 09:00 498 72.9 512 50.9 49.6 48.0 46.9 48.1 38.8 29.0 26.2 8.6
09:00 - 10:00 60.2 87.7 57.3 50.6 476 46.0 451 46.8 36.3 28.1 28.2 9.7
10:00 - 1100 67.2 87.7 64.8 56.9 50.4 46.2 454 46.9 37.2 32.7 33.1 24
1100 - 12:00 65.1 90.2 62.7 55.3 516 470 455 46.3 365 311 316 17
12:00 - 13:00 65.0 87.9 62.6 54.9 485 452 442 458 357 30.7 313 15
13:00 - 14:00 60.9 856 57.9 517 50.2 46.1 44.9 46.3 357 29.2 30.8 0.7
14:00 - 15:00 66.9 90.3 64.8 56.8 50.1 47.0 44.9 46.4 37.0 32.7 32.9 2.4
15:00 - 16:00 67.3 89.4 64.3 56.1 52.1 48.0 46.3 46.8 37.9 335 33.1 2.6
16:00 - 17:00 63.6 86.2 60.5 54.6 52.6 49.0 455 46.9 37.8 30.9 30.2 0.8
17:00 - 18:00 65.0 87.6 62.2 54.4 485 46.4 453 47.3 37.9 314 315 18
18:00 - 19:00 59.9 83.4 57.0 50.8 48.2 450 442 465 37.0 28.2 26.9 95
19:00 - 20:00 57.6 813 54.5 48.3 46.1 424 42.6 450 359 275 257 9.2
20:00 - 21:00 50.4 74.7 48.4 459 43.6 42,0 416 442 33.7 22.4 219 8.7
2100 - 22:00 49.2 751 48.4 454 434 412 40.8 432 33.0 227 219 8.8
22:00 - 23:00 465 70.1 46.1 46.8 457 408 402 419 314 203 343 9.2

NIGHT TIME NOISE LEVELS 23:00 - 07:00 15 MINUTE SAMPLES

Date / Ti LAeq LA max Octave Band Centre Frequency (Hz)
ate / Time 315 63 125 250 500 10k 2.0k 40k 8.0k 16.0k
23:00 - 23:15 59.1 87.0 56.1 485 415 385 37.3 393 30.0 256 26.2 9.3
23:15- 23:30 56.2 819 52.1 451 405 37.9 378 39.3 295 243 249 9.0
23:30 - 23:45 60.6 84.9 56.3 473 4038 385 37.9 38.4 298 26.1 26.7 95
23:45- 00:00 67.8 89.0 65.0 56.3 46.4 414 39.6 39.0 34.4 336 342 1.4
00:00 - 00:15 64.1 88.0 610 523 435 401 39.9 395 322 302 306 0.9
00:15- 00:30 54.4 777 494 413 396 356 349 359 267 217 221 85
00:30 - 00:45 62.1 845 58.2 49.2 422 379 37.7 37.3 29.7 276 28.2 9.9
00:45- 01:00 616 83.3 57.8 48.4 412 377 375 37.1 29.4 272 28.2 0.1
0100 - 0115 63.7 843 60.3 515 423 39.7 383 372 310 29.7 308 11
0115- 0130 66.7 87.2 635 54.7 450 410 39.7 39.2 342 327 33.2 27
0130 - 0145 66.0 88.7 62.4 53.2 436 395 387 374 327 312 319 19
0145 - 02:00 68.5 92.0 66.1 57.9 47.0 412 396 385 347 34.0 346 136
02:00 - 02:15 612 84.6 57.6 485 4038 373 37.4 365 310 28.2 278 9.8
02:15- 02:30 70.0 924 66.9 57.8 47.7 42.9 409 39.6 365 353 356 1.4
02:30 - 02:45 710 92.1 68.4 59.2 48.6 43.4 411 39.8 36.8 36.0 36.4 150
02:45- 03:00 60.3 82.4 55.7 46.4 40.0 36.4 36.1 354 28.2 263 270 95
03:00 - 03:15 60.0 85.7 56.2 46.9 387 36.1 36.4 353 28.4 26.6 277 9.9
03:15- 03:30 59.2 80.8 55.1 46.2 385 354 355 347 271 255 26.4 93
03:30 - 03:45 58.2 80.5 53.7 448 38.7 356 355 35.2 28.1 26.7 28.0 9.7
03:45- 04:00 59.9 83.4 55.6 458 38.9 36.3 36.2 359 287 26.1 26.7 9.4
04:00 - 04:15 64.7 87.6 613 52.6 429 38.9 38.4 37.8 32.0 308 318 17
04:15- 04:30 66.3 911 63.4 54.6 451 40.3 39.0 38.2 33.4 325 333 238
04:30 - 04:45 635 84.7 59.9 50.1 416 38.1 378 37.3 336 293 292 05
04:45- 05:00 58.6 84.1 535 456 39.2 36.6 36.6 36.6 29.1 26.0 26.3 9.4
05:00 - 05:15 613 84.2 57.4 487 411 38.2 38.0 385 30.7 28.0 28.9 10.2
05:15 - 05:30 65.1 90.7 62.6 556 454 40.1 39.2 39.3 325 308 316 18
05:30 - 05:45 55.1 792 50.8 434 397 376 37.9 386 293 244 2438 8.9
05:45 - 06:00 491 76.0 452 4238 39.4 37.3 37.9 39.0 287 210 197 83
06:00 - 06:15 4238 64.9 39.9 415 403 38.9 39.4 410 30.4 202 20.1 8.3
06:15 - 06:30 54.9 82.6 514 455 43.0 40.2 40.1 42.0 32.1 24.4 243 8.8
06:30 - 06:45 56.5 80.2 52.7 48.1 450 418 413 426 32.9 25.0 279 8.8
06:45- 07:00 58.4 819 54.7 470 43.7 407 412 43.1 33.2 26.4 270 93
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Acoustic Consultants and Engineers



SOund Ad 1ce Report Reference: SA — 6595 Rev4

Report Date: September 2021

16.3 27" -28" September 2020 Position 1

NOISE LEVEL SUMMARY ASSESSMENT Octave Band Centre Frequency (Hz)
Date / Time LAeq LAmax 31.5 63 125 250 500 1.0k 2.0k 4.0k 8.0k 16.0k
r r r r r r r r r r r r
DAYTIME 07:00 -23:00 485 907 609 535 49.9 463 446 458 37.1 302 314  11.0

LAeq 16 HOUR &Corr esponding LAmax 16 HOUR

NIGHT TIME 23:00-07:00

LAeq8HOUR &Corr esponding LAmax 8 HOUR

r r r r r r r r r r r r
48.6 69.6 48.7 46.5 44.8 44.1 45.9 46.4 35.4 27.5 30.1 8.2

DAYTIME NOISE LEVELS 07:00 - 23:00 1 HOUR SAMPLES

Octave Band Centre Frequency (Hz
Date / Time LAeq LA max 3 v (H2)

315 63 125 250 500 1.0 k 20k 40k 8.0k 16.0k
07:00 - 08:00 57.3 810 54.1 48.1 447 42.6 42.1 43.8 33.6 255 26.3 93
08:00 - 09:00 67.3 90.7 64.6 56.2 48.6 44.0 431 44.9 36.9 3258 33.3 2.6
09:00 - 10:00 68.7 89.5 66.2 58.0 50.2 459 44.9 46.9 38.8 345 34.8 3.7
10:00 - 1100 67.8 89.7 64.9 57.0 512 46.3 446 46.6 38.1 33.4 33.9 B2
1100 - 12:00 66.7 88.9 64.4 57.1 53.1 50.1 477 475 395 337 334 2.7
12:00 - 13:00 63.8 87.4 613 54.2 48.0 441 427 452 36.9 303 30.0 0.8
13:00 - 14:00 62.8 87.3 59.6 53.0 48.9 44.6 435 459 38.1 316 30.1 0.6
14:00 - 15:00 65.3 87.4 62.3 54.2 495 471 456 472 39.4 32.6 319 19
15:00 - 16:00 65.2 89.2 614 54.0 510 47.6 456 457 36.2 30.3 38.3 B.1
16:00 - 17:00 62.4 86.4 58.8 518 52.4 46.5 445 442 351 295 29.8 105
17:00 - 18:00 54.9 77.9 53.0 50.4 53.1 50.3 48.1 48.6 415 255 23.0 8.8
18:00 - 19:00 420 66.0 46.0 47.0 46.1 44.6 437 46.3 357 242 8.4 8.3
19:00 - 20:00 39.8 65.3 48.3 48.2 52.3 472 46.0 459 34.4 23.6 204 8.7
20:00 - 21:00 39.2 65.7 447 46.2 46.0 44.0 42.9 448 32.3 195 6.9 8.3
2100 - 22:00 36.8 54.6 419 447 44.4 417 416 435 315 4.6 158 8.1
22:00 - 23:00 37.2 57.3 43.0 43.8 425 40.1 395 40.7 28.7 135 23 8.1

NIGHT TIME NOISE LEVELS 23:00 - 07:00 15 MINUTE SAMPLES

Date / Ti LAeq LA max Octave Band Centre Frequency (Hz)
ate / Time 315 63 125 250 500 10k 2.0k 40k 8.0k 16.0k
23:00 - 23:15 3338 53.4 36.4 385 38.8 37.2 376 385 258 18 21 8.1
23:15- 23:30 357 56.3 38.9 4038 39.3 38.2 38.7 38.8 26.4 132 26 8.1
23:30 - 23:45 357 54.1 374 40.6 412 40.1 398 396 273 18 159 8.2
23:45- 00:00 36.3 511 37.3 407 415 405 40.1 403 28.9 2.0 119 8.1
00:00 - 00:15 350 487 39.0 435 435 4238 407 403 285 19 2.0 8.1
00:15- 00:30 354 492 38.1 421 395 401 411 404 282 19 18 8.1
00:30 - 00:45 36.1 50.7 435 437 4038 403 406 39.7 27.7 22 2.0 8.1
00:45- 01:00 347 478 405 43.9 402 39.7 4038 40.0 28.1 14 24 8.1
0100 - 0115 337 49.2 36.1 395 379 38.4 40.0 393 274 22 2.1 8.1
0115- 0130 33.4 46.7 36.4 39.9 38.2 39.2 395 387 26.6 21 19 8.1
0130 - 0145 346 56.4 387 410 39.4 39.9 410 39.8 278 1B7 26 8.1
0145 - 02:00 373 50.2 388 410 382 40.2 408 395 27.9 1B5 21 8.1
02:00 - 02:15 356 50.2 39.7 43.1 395 39.8 417 408 293 25 21 8.1
02:15- 02:30 357 477 40.0 4238 39.9 40.6 42.4 411 297 2.4 18 8.0
02:30 - 02:45 359 57.2 395 407 38.7 385 405 39.7 283 27 13.0 8.1
02:45- 03:00 373 57.1 379 395 378 36.1 3838 38.0 26.2 23 22 8.1
03:00 - 03:15 370 60.7 38.1 40.1 382 37.9 39.9 39.0 26.2 27 29 8.1
03:15- 03:30 40.3 67.0 452 456 418 423 436 423 30.4 196 78 8.1
03:30 - 03:45 39.1 53.4 439 441 413 412 439 432 310 132 23 8.0
03:45- 04:00 38.0 50.6 416 44.9 42.7 414 445 43.9 319 19 13.0 8.1
04:00 - 04:15 38.2 511 39.9 427 42.4 425 438 428 305 3.1 25 8.0
04:15- 04:30 40.8 63.7 40.9 43.7 42.8 40.8 438 434 30.0 2.1 18 8.0
04:30 - 04:45 4038 59.4 42.4 457 439 426 453 453 336 29 119 8.0
04:45- 05:00 39.2 50.3 42.6 452 450 436 453 455 3338 4.0 24 8.0
05:00 - 05:15 410 53.4 453 46.9 46.8 450 473 476 36.0 15.2 28 8.0
05:15 - 05:30 417 53.6 441 474 468 455 46.9 478 358 137 23 8.0
05:30 - 05:45 420 67.1 47.9 49.0 486 46.4 486 495 37.9 6.6 1“3 8.0
05:45 - 06:00 436 638 48.4 481 472 458 476 485 367 7.0 149 8.0
06:00 - 06:15 418 62.1 49.1 495 48.1 470 4838 50.1 388 217 22.4 8.0
06:15 - 06:30 44.9 57.9 49.2 514 496 49.2 512 52.1 413 419 449 9.2
06:30 - 06:45 453 69.6 62.0 55.0 516 50.6 52.2 53.3 4238 29.1 237 8.6
06:45- 07:00 442 59.8 52.2 55 514 519 54.1 55.0 449 293 279 93
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Acoustic Consultants and Engineers



SOund Ad 1ce Report Reference: SA — 6595 Rev4

Report Date: September 2021

16.4 28" —29" September 2020 Position 1

NOISE LEVEL SUMMARY ASSESSMENT Octave Band Centre Frequency (Hz)
Date / Time LAeq LAmax 31.5 63 125 250 500 1.0k 2.0k 4.0k 8.0k 16.0k
r r r r r r r r r r r r
DAYTIME 07:00 -23:00 485 763 51.0 507 489 461 449 457 387 301 244  11.0

LAeq 16 HOUR &Corr esponding LAmax 16 HOUR

NIGHT TIME 23:00-07:00

LAeq8HOUR &Corr esponding LAmax 8 HOUR

r r r r r r r r r r r r
42.8 65.1 43.0 43.2 41.9 39.8 39.7 40.1 323 21.4 18.4 11.5

DAYTIME NOISE LEVELS 07:00 - 23:00 1 HOUR SAMPLES

Octave Band Centre Frequency (Hz
Date / Time LAeq LA max 3 v (H2)

315 63 125 250 500 1.0 k 2.0 k 4.0 k 8.0 k 16.0 k
07:00 - 08:00 459 66.0 52.2 53.5 52.7 50.4 52.1 53.1 425 24.6 215 8.2
08:00 - 09:00 455 66.8 52.3 515 495 477 479 48.4 38.3 258 245 8.1
09:00 - 10:00 46.2 65.7 517 49.8 474 455 43.6 42.1 33.0 2555 249 8.2
10:00 - 1:00 449 70.5 50.0 49.8 46.7 43.8 42.1 419 34.0 278 218 8.2
1100 - 12:00 45.2 72.2 53.9 516 47.7 447 428 42.4 334 244 215 8.4
12:00 - 13:00 452 673 498 53.8 49.8 473 44.4 44.0 36.4 26.5 246 8.4
13:00 - 14:00 46.7 67.7 53.0 512 49.7 471 45.6 44.7 36.9 278 23.2 35
14:00 - 15:00 47.0 73.4 63.7 53.7 63.2 50.2 445 443 419 312 246 8.5
15:00 - 16:00 48.9 68.2 517 50.5 50.9 45.7 448 48.3 443 36.0 RON 9.0
16:00 - 17:00 453 76.3 52.6 50.7 47.7 44.9 429 433 355 26.7 244 9.4
17:00 - 18:00 422 68.1 50.9 49.8 476 451 435 454 414 35.6 276 8.5
18:00 - 19:00 442 75.4 475 46.5 43.7 43.4 425 455 417 35.6 28.4 8.9
19:00 - 20:00 42.1 715 49.2 48.4 49.8 43.4 411 410 322 218 85 2.8
20:00 - 21:00 40.3 66.4 459 479 438 412 39.1 39.1 304 233 95 3.6
2100 - 22:00 38.6 56.2 433 44.1 415 40.3 38.1 379 279 5.8 4.0 6.5
22:00 - 23:00 38.0 55.0 43.9 443 423 39.9 36.4 352 252 74 17.0 106

NIGHT TIME NOISE LEVELS 23:00 - 07:00 15 MINUTE SAMPLES

Date / Ti LAeq LA max Octave Band Centre Frequency (Hz)
ate / Time 315 63 125 250 500 10k 2.0k 40k 8.0k 16.0k
23:00 - 23:15 36.1 55.7 426 415 356 346 32.9 318 254 24.0 242 95
23:15- 23:30 36.0 48.6 39.1 415 39.4 38.3 34.4 323 238 6.8 138 B4
23:30 - 23:45 36.4 48.2 416 410 36.8 35.0 336 326 24.1 7.8 5.1 2.2
23:45- 00:00 352 498 393 39.4 3438 336 32.4 315 212 23 23 13
00:00 - 00:15 356 493 393 38.2 342 333 33.0 305 195 23 24 19
00:15- 00:30 372 58.4 40.0 39.1 356 371 343 30.9 2238 198 195 2.0
00:30 - 00:45 37.1 525 4038 39.9 365 36.0 34.0 325 225 13 13.8 9.2
00:45- 01:00 36.8 510 415 39.0 34.4 34.4 33.0 316 219 132 29 5.3
0100 - 0115 35.1 50.7 38.7 375 3338 34.4 33.4 318 22.0 238 238 4.0
0115- 0130 38.4 615 375 378 34.4 333 33.0 315 218 29 26 29
0130 - 0145 393 635 365 37.3 337 342 3238 313 213 1B1 136 12
0145 - 02:00 35.1 48.0 393 39.8 351 356 337 315 26.1 222 192 12
02:00 - 02:15 36.7 53.6 39.1 378 34.6 34.4 342 327 23.1 132 26 103
02:15- 02:30 365 55.8 40.7 38.4 347 3338 3338 327 23.0 13.4 27 1.2
02:30 - 02:45 36.4 50.8 40.1 38.0 357 35.0 34.6 333 237 133 25 1.9
02:45- 03:00 378 54.9 405 393 36.7 36.8 371 352 256 139 28 9.0
03:00 - 03:15 342 50.6 38.9 37.7 356 359 36.0 34.4 2438 134 26 8.4
03:15- 03:30 38.1 63.7 43.3 397 353 359 36.8 356 272 204 206 8.7
03:30 - 03:45 39.4 59.2 38.6 38.1 354 36.0 36.8 36.2 274 15.0 185 8.4
03:45- 04:00 39.3 59.8 388 406 38.2 376 38.7 378 2838 6.8 146 22
04:00 - 04:15 39.4 55.2 413 407 38.6 386 39.0 37.9 293 17.8 159 9.2
04:15- 04:30 39.8 52.8 451 455 422 424 409 39.0 306 214 B1 23
04:30 - 04:45 393 518 405 418 38.9 397 409 404 315 7.2 14.0 102
04:45- 05:00 39.6 551 40.3 413 39.9 405 417 413 33.2 19.7 16.4 8.9
05:00 - 05:15 410 554 449 436 42.0 417 43.1 435 36.2 24.4 22.0 8.4
05:15 - 05:30 40.0 52.9 416 441 453 436 433 435 36.1 218 7.4 8.4
05:30 - 05:45 409 58.7 455 477 478 435 435 440 36.6 256 76 8.3
05:45 - 06:00 415 65.1 485 46.1 465 431 430 437 36.0 226 189 83
06:00 - 06:15 419 623 450 47.2 456 43.9 439 450 37.1 24.4 212 8.2
06:15 - 06:30 425 59.3 44.9 471 457 443 44.7 46.1 38.4 274 242 10.4
06:30 - 06:45 42.4 59.3 46.7 49.0 46.6 44.9 447 46.2 38.7 26.9 233 8.3
06:45- 07:00 434 60.1 50.2 493 50.3 440 439 457 387 28.9 23.4 8.4
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SOund Ad 1ce Report Reference: SA — 6595 Rev4

Report Date: September 2021

16.5 29" —30"™ September 2020 Position 1

NOISE LEVEL SUMMARY ASSESSMENT Octave Band Centre Frequency (Hz)
Date / Time LAeq LAmax 31.5 63 125 250 500 1.0k 2.0k 4.0k 8.0k 16.0k
r r r r r r r r r r r r
DAYTIME 07:00 -23:00 47.6 742 512 506 49.0 456 436 440 385 351 32.0 10.8

LAeq 16 HOUR &Corr esponding LAmax 16 HOUR

NIGHT TIME 23:00-07:00

LAeq8HOUR &Corr esponding LAmax 8 HOUR

r r r r r r r r r r r r
48.0 69.0 50.1 48.7 45.4 44.4 45.1 45.8 35.9 20.4 18.6 8.1

DAYTIME NOISE LEVELS 07:00 - 23:00 1 HOUR SAMPLES

Octave Band Centre Frequency (Hz
Date / Time LAeq LA max 3 v (H2)

315 63 125 250 500 1.0 k 2.0 k 4.0 k 8.0 k 16.0 k
07:00 - 08:00 455 66.7 55.2 54.4 52.5 512 48.0 48.7 46.6 46.4 435 8.3
08:00 - 09:00 44.6 65.4 516 518 54.0 48.6 473 472 39.7 28.9 26.2 8.4
09:00 - 10:00 451 66.3 49.2 49.5 46.6 443 43.9 44.4 36.2 24.8 211 8.3
10:00 - 1:00 43.9 65.3 49.4 49.9 46.7 45.0 44.4 44.9 372 26.5 211 8.3
1100 - 12:00 44.7 675 49.0 49.1 46.5 45.0 438 43.0 35.0 26.0 227 8.4
12:00 - 13:00 455 65.9 54.2 50.3 49.1 474 456 43.8 38.7 28.7 222 108
13:00 - 14:00 44.4 65.3 515 512 476 44.6 422 42.3 37.2 313 28.1 9.0
14:00 - 15:00 46.7 69.4 63.7 54.9 53.9 44.9 42.9 42.8 35.0 275 23.6 8.6
15:00 - 16:00 46.5 74.2 50.8 48.9 49.8 44.0 425 46.5 42.0 32.8 254 8.8
16:00 - 17:00 459 72.0 53.7 52.1 475 43.8 39.6 40.1 327 26.3 22.0 8.4
17:00 - 18:00 43.1 66.9 50.1 49.6 458 442 418 42.9 347 254 221 8.3
18:00 - 19:00 417 65.5 48.4 48.7 48.0 46.7 43.6 425 346 241 9.8 8.4
19:00 - 20:00 42.6 64.1 49.9 49.3 44.0 415 39.8 40.6 312 210 18.0 9.7
20:00 - 21:00 40.6 66.9 472 49.1 438 42.8 416 43.0 338 258 218 9:9
2100 - 22:00 39.2 68.0 442 44.7 414 40.4 38.6 40.0 305 7.4 5.4 nz
22:00 - 23:00 39.7 59.7 454 43.4 40.2 38.0 355 352 256 216 1554 9.8

NIGHT TIME NOISE LEVELS 23:00 - 07:00 15 MINUTE SAMPLES

Date / Time LAeq LA max Octave Band Centre Frequency (Hz)
315 63 125 250 500 10k 2.0k 40k 80k 16.0k
23:00 - 23:15 36.7 513 40.7 413 36.6 348 336 3238 22.9 137 23 8.1
23:15- 23:30 38.7 59.0 451 44.9 395 38.2 36.1 353 256 18.2 1“7 8.1
23:30 - 23:45 378 516 429 44.4 378 373 36.2 35.2 245 26 2.1 8.1
23:45- 00:00 39.2 59.1 42.6 441 379 363 3438 34.1 23.4 24 ©1 8.1
00:00 - 00:15 38.9 543 415 425 39.0 374 36.9 36.1 257 27 ©1 8.1
00:15- 00:30 405 58.5 435 431 393 37.9 377 36.9 26.4 138 23 8.1
00:30 - 00:45 40.1 56.4 425 432 393 378 36.6 36.3 249 238 26 8.1
00:45- 01:00 39.3 54.4 42.0 437 398 385 375 37.0 256 27 22 8.1
0100 - 0115 39.1 55.9 44.4 459 410 396 37.2 36.6 26.2 16 25 8.1
0115- 0130 39.1 50.1 43.6 48.4 402 383 375 36.6 257 11 27 8.1
0130 - 0145 39.7 55.1 43.7 473 396 38.6 388 38.1 275 u7 21 8.1
0145 - 02:00 40.9 60.0 437 471 40.1 403 413 40.9 302 1836 21 8.1
02:00 - 02:15 418 56.6 441 46.7 42.0 419 43.4 427 326 15.2 22 8.1
02:15- 02:30 40.9 56.8 443 452 39.2 40.6 432 425 319 14 22 8.1
02:30 - 02:45 415 60.3 44.4 46.3 415 425 445 43.4 3338 15.6 2.1 8.1
02:45- 03:00 416 60.1 441 46.4 423 432 453 435 3338 6.9 ©1 8.1
03:00 - 03:15 419 59.1 441 46.2 422 435 46.0 445 345 16.4 133 8.1
03:15- 03:30 418 66.3 46.2 46.3 420 434 453 44.4 343 1838 7.0 8.1
03:30 - 03:45 418 57.0 442 46.8 423 436 454 445 342 16.2 22 8.1
03:45- 04:00 398 556 441 46.9 409 418 442 436 333 17 23 8.1
04:00 - 04:15 417 60.2 44.4 48.0 42.4 418 436 443 33.9 17 ©1 8.1
04:15- 04:30 427 55.1 477 50.3 479 46.9 472 462 36.7 247 1“7 8.1
04:30 - 04:45 417 525 449 485 442 444 468 465 359 6.0 21 8.1
04:45- 05:00 42.7 545 452 474 435 440 46.0 465 36.1 6.6 21 8.1
05:00 - 05:15 433 59.1 47.2 49.1 458 46.4 473 48.1 38.1 195 17 8.1
05:15 - 05:30 42.9 555 471 50.6 50.0 46.3 46.1 474 37.0 155 22 8.1
05:30 - 05:45 435 59.7 485 49.4 485 458 456 473 36.8 6.1 2.6 8.1
05:45 - 06:00 438 66.9 512 524 46.9 465 462 477 372 19.1 182 8.1
06:00 - 06:15 452 55.4 50.0 50.6 48.0 477 48.0 497 39.9 2538 23.9 8.1
06:15 - 06:30 46.2 56.6 50.8 518 492 495 496 511 414 276 308 8.1
06:30 - 06:45 46.6 69.0 62.8 55.0 53.7 49.9 50.0 52.1 42.7 293 227 8.2
06:45- 07:00 454 623 52.8 543 513 50.8 511 5.7 432 2538 20.4 8.1
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SOund Ad 1ce Report Reference: SA — 6595 Rev4

Report Date: September 2021

16.6 25" —26™ September 2020 Position 2

NOISE LEVEL SUMMARY ASSESSMENT Octave Band Centre Frequency (Hz)
Date / Time LAeq LAmax 31.5 63 125 250 500 1.0k 2.0k 4.0k 8.0k 16.0k
r r r r r r r r r r r r
DAYTIME 07:00 -23:00 727 1132 685 658 60.5 623 604 602 609 707 558 558

LAeq 16 HOUR &Corr esponding LAmax 16 HOUR

NIGHT TIME 23:00-07:00

LAeq8HOUR &Corr esponding LAmax 8 HOUR

r r r r r r r r r r r r
70.4 115.5 61.1 64.1 59.4 63.5 60.3 58.7 59.5 68.1 50.5 46.5

DAYTIME NOISE LEVELS 07:00 - 23:00 1 HOUR SAMPLES

Octave Band Centre Frequency (Hz
Date / Time LAeq LA max 3 v (H2)

315 63 125 250 500 1.0 k 20k 40k 8.0k 16.0k
07:00 - 08:00 66.7 94.1 618 60.0 57.1 57.9 59.7 57.9 58.6 62.8 52.4 474
08:00 - 09:00 754 1065 611 69.6 60.7 610 60.6 60.5 65.7 73.3 614 58.1
09:00 - 10:00 68.0 96.7 58.0 57.8 56.1 57.5 57.6 57.4 58.0 65.4 54.6 54.9
10:00 - 1100 67.7 958 65.5 613 57.6 58.7 59.9 59.8 59.6 63.8 510 46.9
1100 - 12:00 69.3 98.0 69.7 64.3 59.1 59.8 60.2 58.8 59.9 66.3 55.3 56.1
12:00 - 13:00 77 98.3 72.1 69.1 616 64.0 64.7 64.0 63.8 67.3 54.3 58.6
13:00 - 14:00 819 13.2 72.2 712 64.3 64.0 62.6 62.3 63.1 80.9 612 48.9
14:00 - 15:00 68.4 97.3 715 66.0 58.5 58.6 60.0 59.5 59.8 65.0 53.6 58.4
15:00 - 16:00 67.7 96.6 719 65.5 58.2 58.9 59.3 59.1 57.9 64.5 53.2 58.4
16:00 - 17:00 70.9 97.5 72.6 67.0 66.2 70.2 62.2 63.1 62.7 66.4 518 46.1
17:00 - 18:00 68.4 97.6 70.0 63.9 57.6 58.3 58.8 58.8 59.1 65.4 54.0 58.9
18:00 - 19:00 67.8 97.3 64.0 59.6 56.6 58.3 58.4 58.7 58.0 64.8 54.0 58.8
19:00 - 20:00 66.4 95,0 613 58.8 56.5 57.7 58.2 59.4 58.5 62.2 50.7 47.3
20:00 - 21:00 70.1 97.7 62.3 68.0 618 619 615 614 615 66.6 54.1 58.4
2100 - 22:00 554 795 57.5 55.1 46.2 511 511 49.9 46.4 49.7 36.2 214
22:00 - 23:00 68.7 95.3 613 63.1 62.4 635 59.4 60.2 60.4 64.7 58.6 47.9

NIGHT TIME NOISE LEVELS 23:00 - 07:00 15 MINUTE SAMPLES

Date / Time LAeq LA max Octave Band Centre Frequency (Hz)
315 63 125 250 500 1.0 k 2.0 k 4.0 k 8.0k 16.0 k
23:00 - 23:15 478 56.6 49.0 48.8 429 437 453 456 353 26.9 B7 153
23:15- 23:30 616 89.3 617 59.2 505 56.4 54.9 50.9 52.1 57.9 519 459
23:30 - 23:45 715 99.7 535 65.4 60.1 613 616 62.5 63.2 68.2 54.3 56.8
23:45-00:00 47.3 52.7 471 48.4 39.9 423 448 452 352 26.8 1834 154
00:00 - 00:15 455 53.8 49.7 46.8 39.4 422 429 43.0 334 303 57 153
00:15- 00:30 44.6 57.0 535 48.2 38.9 39.9 417 42.1 33.1 308 6.1 157
00:30 - 00:45 457 54.8 55.7 49.7 408 42.4 427 43.0 34.4 326 7.3 6.0
00:45- 0100 459 617 52.0 48.8 39.7 40.8 434 433 348 318 538 1538
0100 - 0115 44.7 53.1 492 475 39.0 40.2 424 42.0 329 29.7 u7 156
0115- 01:30 459 53.9 49.6 48.6 39.0 412 43.9 433 338 309 55 156
0130 - 0145 74.9 100.3 68.4 74.1 69.4 70.5 69.9 67.9 67.9 68.9 50.3 52.4
0145-02:00 456 57.6 49.2 48.6 383 405 435 4238 33.9 305 224 221
02:00 - 02:15 84.2 155 69.3 69.8 67.1 74.2 718 70.3 714 82.6 63.3 555
02:15- 02:30 46.4 53.8 49.6 485 38.8 40.7 443 43.9 34.1 286 B35 0.1
02:30 - 02:45 454 60.8 50.4 49.0 39.1 405 432 426 334 324 8.1 35
02:45- 03:00 46.3 55.0 470 485 397 415 44.4 437 33.9 28.0 7 9.7
03:00 - 03:15 455 54.0 482 48.3 38.7 40.8 440 427 33.0 275 4 9.7
03:15- 03:30 45.8 54.9 475 48.9 383 40.9 440 433 334 28.0 ©s8 9.7
03:30 - 03:45 46.2 54.0 476 48.6 38.6 413 448 436 332 254 us 9.7
03:45- 04:00 459 53.6 454 474 38.0 405 443 43.4 327 217 0.9 9.5
04:00 - 04:15 46.0 57.3 49.0 50.6 39.2 418 44.1 43.4 335 24.3 205 26.5
04:15- 04:30 695 918 724 7 65.2 70.4 611 58.1 60.8 64.9 58.5 55.6
04:30 - 04:45 70.1 92.4 60.7 64.0 65.2 66.0 62.7 619 63.9 64.9 49.1 39.7
04:45- 05:00 68.6 86.9 63.2 68.7 65.4 715 62.3 59.4 60.3 625 478 359
05:00 - 05:15 48.4 55.4 459 48.3 39.8 43.4 46.2 46.2 358 20.3 05 9.5
05:15- 05:30 479 54.0 454 48.0 39.1 42,6 454 458 355 193 0.4 9.5
05:30 - 05:45 69.4 923 613 718 64.2 655 63.3 60.8 62.2 64.7 46.2 375
05:45- 06:00 49.4 55.7 478 50.3 435 443 472 472 37.1 226 0.8 9.5
06:00 - 06:15 50.3 62.0 493 50.2 418 448 478 48.2 37.9 313 57 9.5
06:15- 06:30 517 60.7 513 514 442 472 49.1 49.6 395 30.7 1.0 9.5
06:30 - 06:45 52.3 66.7 50.0 516 441 46.1 487 50.4 413 346 5.1 9.5
06:45- 07:00 54.1 62.0 510 54.0 454 48.3 50.1 512 419 46.2 246 9.8
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SOund Ad 1ce Report Reference: SA — 6595 Rev4

Report Date: September 2021

16.7 26" -27" September 2020 Position 2

NOISE LEVEL SUMMARY ASSESSMENT Octave Band Centre Frequency (Hz)
Date / Time LAeq LAmax 31.5 63 125 250 500 1.0k 2.0k 4.0k 8.0k 16.0k
r r r r r r r r r r r r
DAYTIME 07:00 -23:00 64.9 100.0 650 62.8 580 577 563 564 556 612 54.0 403
LAeq 16 HOUR &Cor r esponding LAmax 16 HOUR
r r r r r r r r r r r r

NIGHT TIME 23:00-07:00

LAeq8HOUR &Corr esponding LAmax 8 HOUR

47.8 69.3 63.3 55.1 45.7 43.1 42.8 42.6 38.3 41.8 26.4 20.6

DAYTIME NOISE LEVELS 07:00 - 23:00 1 HOUR SAMPLES

Octave Band Centre Frequency (Hz
Date / Time LAeq LA max 3 v (H2)

315 63 125 250 500 1.0 k 20k 40k 8.0k 16.0k
07:00 - 08:00 73.1 100.0 65.8 63.2 58.6 611 58.0 59.2 59.0 70.6 65.1 46.2
08:00 - 09:00 68.9 943 64.2 66.2 63.8 62.8 62.2 618 613 63.5 56.1 395
09:00 - 10:00 55.1 76.3 63.6 58.0 48.7 52.1 50.9 511 459 46.7 29.7 85
10:00 - 1100 59.7 78.1 65.1 619 58.3 56.1 52.3 54.1 52.9 53.5 358 235
1100 - 12:00 67.0 955 67.0 62.8 59.7 610 57.9 58.2 58.8 635 52.2 46.7
12:00 - 13:00 56.9 812 64.1 57.8 48.9 50.9 50.2 50.5 497 515 351 23.1
13:00 - 14:00 59.8 83.5 67.4 63.8 56.9 54.0 53.0 53.1 515 55.1 39.3 39.8
14:00 - 15:00 53.0 69.0 64.9 57.1 48.7 48.7 48.6 50.2 419 43.1 27.7 8.8
15:00 - 16:00 64.4 93.4 64.1 59.2 55.9 57.4 57.4 58.2 57.5 59.0 455 412
16:00 - 17:00 57.5 80.1 67.7 60.9 55.0 54.2 52.3 519 495 513 34.7 271
17:00 - 18:00 56.9 79.9 66.3 59.6 52.3 52.8 50.8 518 48.9 50.6 333 219
18:00 - 19:00 67.5 89.1 69.2 711 65.1 63.8 62.1 612 59.7 617 451 36.0
19:00 - 20:00 514 63.2 56.4 518 454 459 46.6 495 40.8 36.5 213 20.7
20:00 - 21:00 50.1 611 57.4 511 43.3 44.9 452 48.3 38.9 34.9 20.3 216
2100 - 22:00 66.0 94.9 56.0 56.1 55.3 56.1 57.2 58.2 57.8 62.4 50.4 46.8
22:00 - 23:00 55.3 80.4 56.4 535 46.4 50.7 50.4 48.7 477 49.9 34.8 271

NIGHT TIME NOISE LEVELS 23:00 - 07:00 15 MINUTE SAMPLES

Date / Time LAeq LA max Octave Band Centre Frequency (Hz)
315 63 125 250 500 1.0 k 2.0 k 4.0 k 8.0k 16.0 k
23:00 - 23:15 471 54.1 55.2 48.7 415 42.0 426 449 36.3 354 210 224
23:15- 23:30 46.1 57.1 59.0 50.4 422 413 413 432 357 374 229 222
23:30 - 23:45 477 64.0 62.9 54.8 454 43.1 43.1 437 376 405 257 221
23:45-00:00 46.1 58.7 57.9 49.4 412 413 415 425 36.1 384 232 213
00:00 - 00:15 483 65.3 63.8 55.2 463 443 433 425 39.0 42.8 276 221
00:15- 00:30 485 655 655 57.0 46.9 437 435 43.0 39.1 42.8 276 221
00:30 - 00:45 453 59.3 58.3 50.0 417 40.9 405 40.9 357 386 237 211
00:45- 0100 46.5 613 62.9 53.8 44.7 426 422 411 36.9 405 255 221
0100 - 0115 457 58.0 610 516 431 414 411 40.7 36.0 395 246 220
0115- 01:30 478 62.7 62.1 53.0 445 433 425 413 38.8 42.8 275 222
0130 - 0145 493 673 66.7 57.8 478 446 438 428 406 442 28.7 225
0145-02:00 49.0 66.1 65.7 573 479 447 446 422 39.8 43.6 282 214
02:00 - 02:15 476 63.8 62.3 53.6 453 429 423 40.8 38.7 427 272 206
02:15- 02:30 49.7 66.6 67.3 59.5 49.4 453 442 422 408 450 296 224
02:30 - 02:45 52.0 69.3 695 62.7 52.0 472 46.4 44.1 433 474 319 238
02:45- 03:00 49.0 68.8 64.3 56.5 46.9 44.4 441 42.1 40.0 43.9 28.6 20.9
03:00 - 03:15 492 67.9 66.9 59.1 492 452 442 419 40.1 443 292 214
03:15- 03:30 43.6 56.1 58.3 49.2 410 395 39.4 38.1 342 376 224 75
03:30 - 03:45 445 57.1 59.8 50.8 425 405 40.0 39.0 351 38.7 23.4 8.0
03:45- 04:00 46.7 65.4 65.6 56.3 474 429 417 405 373 413 26.3 20.0
04:00 - 04:15 46.2 59.4 614 52.6 434 417 40.9 40.4 37.1 40.8 255 20.1
04:15- 04:30 46.7 62.2 62.1 52.8 442 42.0 415 410 377 411 256 19.4
04:30 - 04:45 493 67.9 66.5 57.8 482 449 443 42.6 404 443 28.9 216
04:45- 05:00 46.4 62.9 62.4 53.3 445 42,0 416 40.9 372 40.6 25.1 1838
05:00 - 05:15 470 610 618 525 439 425 423 417 376 410 256 9.1
05:15- 05:30 473 60.8 63.0 53.6 444 42,6 42,0 426 38.0 410 254 19.0
05:30 - 05:45 474 57.4 611 52.6 436 427 426 42.8 38.0 40.9 252 186
05:45- 06:00 46.2 53.8 58.9 50.6 418 412 413 425 36.6 38.9 23.1 6.8
06:00 - 06:15 456 62.7 53.6 48.3 39.9 40.2 421 433 343 322 7.2 38
06:15- 06:30 472 56.6 53.7 48.6 416 416 4238 451 365 34.4 8.6 21
06:30 - 06:45 48.0 54.9 54.0 485 415 422 43.4 458 375 359 19.7 2.3
06:45- 07:00 49.8 59.6 59.0 516 448 44.1 443 46.0 38.9 435 245 u.1
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SOund Ad 1ce Report Reference: SA — 6595 Rev4

Report Date: September 2021

16.8 27" 28" September 2020 Position 2

NOISE LEVEL SUMMARY ASSESSMENT Octave Band Centre Frequency (Hz)
Date / Time LAeq LAmax 31.5 63 125 250 500 1.0k 2.0k 4.0k 8.0k 16.0k
r r r r r r r r r r r r
DAYTIME 07:00 -23:00 51.9 713 623 552 479 476 472 492 410 41.8 257 180

LAeq 16 HOUR &Corr esponding LAmax 16 HOUR

NIGHT TIME 23:00-07:00

LAeq8HOUR &Corr esponding LAmax 8 HOUR

r r r r r r r r r r r r
61.4 103.1 52.8 53.2 50.9 56.0 52.6 53.5 53.1 57.5 45.1 49.2

DAYTIME NOISE LEVELS 07:00 - 23:00 1 HOUR SAMPLES

Octave Band Centre Frequency (Hz
Date / Time LAeq LA max 3 v (H2)

315 63 125 250 500 1.0 k 20k 4.0k 80k 16.0k
07:00 - 08:00 518 66.8 59.7 52.2 443 450 452 47.3 39.9 47.3 27.3 1.8
08:00 - 09:00 50.8 64.9 62.9 55.0 46.3 458 457 48.0 40.6 42,0 26.2 7.3
09:00 - 10:00 53.8 66.7 67.4 59.7 50.3 485 48.3 50.2 442 46.2 30.6 213
10:00 - 1100 53.1 67.0 64.6 57.6 48.7 48.6 48.2 50.4 433 432 274 9.1
1100 - 12:00 53.1 66.5 64.1 57.0 50.2 498 48.7 50.4 42.9 42.3 26.6 8.0
12:00 - 13:00 52.3 713 64.7 57.0 48.6 48.3 48.0 49.7 419 413 258 17.6
13:00 - 14:00 516 63.0 65.1 56.7 48.4 471 46.8 49.0 413 418 26.4 8.6
14:00 - 15:00 52.8 67.3 65.5 57.8 48.9 48.7 48.0 49.9 43.0 43.1 27.7 20.0
15:00 - 16:00 517 64.5 63.0 558 48.4 48.3 474 49.0 40.8 410 257 8.4
16:00 - 17:00 50.7 66.6 59.1 52.9 48.6 472 46.3 47.9 39,5 414 23.6 6.9
17:00 - 18:00 50.6 69.4 56.4 53.1 50.0 48.9 475 475 39.7 38.4 251 152
18:00 - 19:00 517 612 496 50.2 434 46.6 471 49.8 39.2 40.1 255 55
19:00 - 20:00 52.0 62.6 52.1 515 49.9 49.0 48.1 50.3 39.1 28.1 5.2 9.2
20:00 - 21:00 513 58.7 516 50.9 444 46.4 470 49.8 38.7 255 4.0 7.7
2100 - 22:00 50.1 56.8 46.7 49.0 42.7 44.8 459 48.6 37.3 20.6 2.7 16.8
22:00 - 23:00 477 55.3 52.8 48.3 40.1 428 439 46.0 35.1 23.0 26 16.4

NIGHT TIME NOISE LEVELS 23:00 - 07:00 15 MINUTE SAMPLES

Date / Time LAeq LA max Octave Band Centre Frequency (Hz)
315 63 125 250 500 1.0 k 2.0k 4.0k 8.0k 16.0 k
23:00 - 23:15 46.6 60.4 425 46.7 39.0 40.7 433 449 33.7 7.2 19 153
23:15- 23:30 453 525 43.0 450 375 410 425 435 315 154 n7 4.6
23:30 - 23:45 455 52.3 43.8 46.8 37.0 40.9 42.9 43.6 316 15.0 nz 143
23:45-00:00 457 54.4 437 46.0 38.2 421 437 435 319 1538 n1 2.7
00:00 - 00:15 454 53.9 44.2 4538 39.4 426 431 432 32.3 16.9 10 2.1
00:15- 00:30 46.1 56.4 452 46.2 416 434 437 439 32.7 17.0 0.6 0.8
00:30 - 00:45 46.7 55.2 44.2 474 388 418 452 443 329 7.7 0.5 9.7
00:45- 0100 458 54.6 52.9 512 39.2 411 441 43.3 324 248 21 9.6
0100 - 0115 457 63.3 43.2 46.2 36.5 40.1 43.6 43.4 32.6 29.7 5.7 10.3
0115- 01:30 458 57.2 423 447 36.0 409 441 434 327 17.0 0.4 9.7
0130 - 0145 451 53.9 435 457 36.2 406 434 427 317 8.4 0.4 95
0145-02:00 458 53.2 44.0 46.2 36.6 406 44.0 435 326 20.1 0.6 95
02:00 - 02:15 46.4 56.2 44.9 472 382 429 44.9 4338 332 20.0 1.6 9.6
02:15- 02:30 46.6 57.8 448 477 36.8 40.4 448 442 33.8 8.1 0.3 5l
02:30 - 02:45 478 58.0 453 48.1 377 419 459 454 352 20.0 0.4 95
02:45-03:00 46.8 57.3 441 46.1 36.0 39.7 44.4 448 348 9.1 0.4 95
03:00 - 03:15 453 52.4 43.1 452 34.9 395 43.0 433 32.1 152 0.3 95
03:15- 03:30 456 55.4 435 46.2 36.2 408 44.0 432 317 24.6 1.1 us3
03:30 - 03:45 48.2 54.0 475 50.3 40.1 437 46.8 456 34.7 24.7 us 9.6
03:45-04:00 493 57.0 48.0 49.2 39.7 43.2 476 471 359 241 n2 5}l
04:00 - 04:15 49.8 60.1 46.6 50.1 39.9 43.8 479 477 36.6 216 0.5 15
04:15- 04:30 476 54.8 458 49.1 406 452 459 45.1 33.0 6.2 0.3 95
04:30 - 04:45 48.9 54.3 48.1 510 40.3 44.4 46.7 46.9 34.7 1538 0.3 95
04:45- 05:00 49.8 54.9 48.4 512 413 445 477 477 365 20.4 0.4 95
05:00 - 05:15 50.4 54.8 48.6 510 43.1 46.1 48.1 48.4 37.2 8.5 0.3 9.5
05:15- 05:30 52.9 59.6 512 52.3 43.7 472 50.5 50.9 39.8 258 24 9.6
05:30 - 05:45 518 56.8 50.0 52.6 456 474 49.2 49.9 384 213 0.4 95
05:45- 06:00 53.8 57.6 52.0 53.3 470 48.0 512 52.0 408 23.1 n1 95
06:00 - 06:15 62.3 86.4 618 59.8 52.1 59.2 55.0 54.1 555 57.2 384 24.2
06:15- 06:30 721 93.1 64.1 62.5 63.3 69.6 63.7 64.6 65.2 67.0 48.9 36.1
06:30 - 06:45 56.1 59.6 53.3 54.9 46.7 50.4 53.0 54.3 43.4 37.7 8.5 9.5
06:45-07:00 73.9 103.1 56.0 617 612 63.3 62.5 64.0 64.3 710 59.8 64.2
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SOund Ad 1ce Report Reference: SA — 6595 Rev4

Report Date: September 2021

16.9 28" -29" September 2020 Position 2

NOISE LEVEL SUMMARY ASSESSMENT Octave Band Centre Frequency (Hz)
Date / Time LAeq LAmax 31.5 63 125 250 500 1.0k 2.0k 4.0k 8.0k 16.0k
r r r r r r r r r r r r
DAYTIME 07:00 -23:00 70.8 106.6 615 653 600 609 593 594 617 682 56.1 56.4

LAeq 16 HOUR &Corr esponding LAmax 16 HOUR

NIGHT TIME 23:00-07:00

LAeq8HOUR &Corr esponding LAmax 8 HOUR

r r r r r r r r r r r r
62.2 100.2 55.2 56.8 53.9 56.4 56.2 54.3 54.4 57.8 45.5 42.0

DAYTIME NOISE LEVELS 07:00 - 23:00 1 HOUR SAMPLES

Octave Band Centre Frequency (Hz
Date / Time LAeq LA max 3 v (H2)

315 63 125 250 500 1.0 k 20k 40k 8.0k 16.0k
07:00 - 08:00 68.8 97.5 59.3 59.2 57.1 59.4 58.0 59.7 58.5 65.9 54.2 58.8
08:00 - 09:00 74.8 10538 62.9 69.9 63.7 60.6 59.8 60.5 655 72.6 59.9 53.9
09:00 - 10:00 68.8 96.7 617 59.8 57.2 59.5 57.0 57.1 59.2 66.2 552 59.2
10:00 - 1100 65.9 94.1 56.8 617 55.7 56.0 552 56.9 58.7 62.0 513 56.7
1100 - 12:00 65.6 940 59.3 612 56.0 56.0 56.1 57.0 57.8 62.1 49.2 451
12:00 - 13:00 66.6 959 56.8 59.1 55.9 57.2 57.3 57.7 57.3 63.4 52.4 57.1
13:00 - 14:00 711 99.2 65.5 69.0 62.9 64.6 64.2 63.0 63.0 67.0 54.4 58.2
14:00 - 15:00 69.2 97.1 66.3 68.0 64.4 67.1 62.2 60.5 60.4 65.1 52.7 478
15:00 - 16:00 66.5 943 58.0 58.1 55.8 57.5 57.6 58.0 58.0 63.0 514 53.7
16:00 - 17:00 64.5 93.0 58.1 62.9 54.1 55.7 56.7 57.4 56.6 60.3 478 49.4
17:00 - 18:00 771 106.6 66.4 72.1 60.6 60.0 59.6 59.7 67.3 75.2 62.8 56.2
18:00 - 19:00 70.2 99.3 55.7 58.9 57.9 60.1 60.6 60.7 611 67.1 56.2 57.9
19:00 - 20:00 68.4 97.7 55.8 56.5 55.7 57.2 57.9 59.3 58.4 65.5 54.2 58.6
20:00 - 21:00 73.7 100.4 59.9 65.3 618 59.0 59.0 59.6 65.1 714 57.8 517
2100 - 22:00 67.8 97.5 56.3 56.8 54.7 56.8 57.4 58.2 58.2 64.9 53.8 57.4
22:00 - 23:00 69.8 97.6 60.0 60.6 63.3 64.3 58.9 59.3 60.2 66.9 57.1 57.7

NIGHT TIME NOISE LEVELS 23:00 - 07:00 15 MINUTE SAMPLES

Date / Time LAeq LA max Octave Band Centre Frequency (Hz)
315 63 125 250 500 1.0 k 2.0k 4.0k 8.0k 16.0 k
23:00 - 23:15 353 54.8 44.6 496 38.8 36.8 33.0 305 20.7 17.0 1538 210
23:15-23:30 57.7 817 62.2 59.3 473 56.6 52.9 49.0 50.0 52.2 345 242
23:30 - 23:45 713 99.9 516 59.2 60.7 610 618 62.4 64.1 67.6 54.8 53.8
23:45-00:00 337 48.5 448 414 34.0 325 314 30.1 216 20.1 157 20.8
00:00 - 00:15 36.8 58.6 44.1 408 326 312 314 311 313 276 57 20.2
00:15- 00:30 336 495 449 420 321 315 315 30.0 217 20.3 154 20.1
00:30 - 00:45 39.3 60.9 456 442 35.0 352 33.1 33.2 30.3 34.3 20.0 9.5
00:45- 0100 38.8 64.1 46.5 43.5 334 33.8 33.8 34.7 28.4 324 17.0 8.9
0100 - 0115 379 62.7 46.8 42.8 33.0 329 33.6 32.7 28.0 32.2 8.3 9.5
0115- 0130 346 514 43.6 40.2 324 323 325 310 23.0 212 4.8 19.2
0130 - 0145 33.8 54.0 412 39.0 32.0 316 316 30.1 223 210 16.8 224
0145-02:00 34.8 60.3 40.7 38.0 30.7 335 325 312 226 22.3 7.4 23.1
02:00 - 02:15 339 459 418 39.7 316 32.0 322 29.8 218 20.4 8.4 24.0
02:15- 02:30 36.7 60.3 445 42.2 325 32.7 34.6 333 249 234 8.1 23.6
02:30 - 02:45 36.3 60.5 458 426 324 32.2 339 32.6 252 256 17.8 22.7
02:45-03:00 370 55.9 454 43.1 33.0 33.1 352 3510 250 212 17.8 229
03:00 - 03:15 38.3 52.2 46.1 433 33.7 33.8 37.0 350 258 20.2 17.0 22.1
03:15- 03:30 383 485 422 39.8 33.0 33.6 36.6 353 26.0 214 6.7 22.1
03:30 - 03:45 39.7 62.7 423 39.7 32.6 33.8 36.3 354 29.6 323 8.5 218
03:45-04:00 39.0 62.4 429 40.2 328 33.6 36.9 36.1 27.7 253 16.8 214
04:00 - 04:15 412 60.6 427 411 346 355 394 38.0 29.8 27.3 17.6 216
04:15- 04:30 40.9 63.4 443 419 357 36.2 39.2 377 295 26.9 6.8 213
04:30 - 04:45 73.7 95.8 66.3 69.7 66.9 70.0 69.4 66.4 65.9 68.1 49.9 38.9
04:45- 05:.00 43.0 62.1 49.1 459 36.5 37.2 412 39.8 32.1 293 17.8 221
05:00 - 05:15 447 64.1 443 42.8 36.6 38.6 42.1 411 34.6 351 9.2 18.9
05:15- 05:30 48.2 63.4 49.4 48.0 39.8 413 453 447 38.8 38.2 216 17.0
05:30 - 05:45 483 62.6 476 495 447 429 455 453 38.7 33.9 18.0 7.8
05:45- 06:00 49.9 60.1 50.6 49.9 456 437 46.6 472 406 33.9 8.0 8.3
06:00 - 06:15 59.8 85.0 64.8 610 479 54.6 54.6 516 525 54.9 40.9 26.0
06:15- 06:30 514 57.2 49.8 50.8 427 452 477 49.1 419 355 8.1 17.6
06:30 - 06:45 515 63.5 50.2 510 433 46.0 48.0 49.2 415 35.8 8.8 3.7
06:45-07:00 77 100.2 56.3 63.2 616 62.8 63.8 62.8 63.2 68.1 58.6 54.1
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SOund Ad 1ce Report Reference: SA — 6595 Rev4

Report Date: September 2021

16.10 29" —30™ September 2020 Position 2

NOISE LEVEL SUMMARY ASSESSMENT Octave Band Centre Frequency (Hz)
Date / Time LAeq LAmax 31.5 63 125 250 500 1.0k 2.0k 4.0k 8.0k 16.0k
r r r r r r r r r r r r
DAYTIME 07:00 -23:00 727 1113 622 664 592 610 603 600 626 704 59.7 57.2

LAeq 16 HOUR &Corr esponding LAmax 16 HOUR

NIGHT TIME 23:00-07:00

LAeq8HOUR &Corr esponding LAmax 8 HOUR

r r r r r r r r r r r r
64.9 103.5 55.8 56.1 56.0 59.6 56.9 56.0 56.8 61.2 48.4 48.6

DAYTIME NOISE LEVELS 07:00 - 23:00 1 HOUR SAMPLES

Octave Band Centre Frequency (Hz
Date / Time LAeq LA max 3 v (H2)

315 63 125 250 500 1.0 k 20k 40k 8.0k 16.0k
07:00 - 08:00 70.3 97.3 62.2 62.7 63.3 66.2 60.9 612 619 66.6 55.8 57.8
08:00 - 09:00 75.8 107.4 611 69.6 611 60.4 60.2 612 65.7 73.7 617 59.9
09:00 - 10:00 65.5 92.6 58.8 60.5 57.4 59.0 59.0 57.2 57.7 613 50.8 46.4
10:00 - 1100 68.0 97.3 56.3 57.4 55.6 58.7 58.4 58.4 58.8 65.0 54.1 57.3
1100 - 12:00 68.7 97.9 57.1 56.9 55.9 58.0 58.8 58.6 58.8 65.8 54.4 58.7
12:00 - 13:00 70.1 96.4 65.0 66.0 62.6 64.7 63.8 62.3 62.4 65.5 53.7 49.1
13:00 - 14:00 66.9 954 57.7 64.3 58.6 59.6 60.1 59.6 59.9 62.1 50.0 46.5
14:00 - 15:00 69.0 97.5 68.3 74.9 62.0 62.7 610 60.8 59.5 65.2 53.7 59.1
15:00 - 16:00 64.0 92.2 59.6 64.8 56.2 56.9 59.9 57.0 56.3 58.8 425 36.0
16:00 - 17:00 67.6 96.1 56.9 59.8 56.1 57.5 59.0 59.0 58.5 64.2 52.3 57.5
17:00 - 18:00 79.1 113 613 68.6 59.0 611 618 63.1 68.7 772 65.6 625
18:00 - 19:00 66.6 946 58.2 58.9 56.2 58.0 60.6 58.5 57.5 62.7 52.8 48.3
19:00 - 20:00 68.5 97.3 65.3 64.4 58.0 60.5 59.3 58.4 59.0 65.5 54.6 58.7
20:00 - 21:00 7.7 104.1 60.0 64.7 56.7 59.4 59.9 614 67.9 75.8 62.9 58.1
2100 - 22:00 66.8 94.1 57.7 58.6 56.0 57.8 59.9 57.7 58.7 63.0 52.6 48.0
22:00 - 23:00 76.4 102.9 64.8 618 60.1 62.0 59.5 60.4 60.9 74.8 67.4 58.4

NIGHT TIME NOISE LEVELS 23:00 - 07:00 15 MINUTE SAMPLES

Date / Time LAeq LA max Octave Band Centre Frequency (Hz)
315 63 125 250 500 1.0 k 2.0k 4.0k 8.0k 16.0 k
23:00 - 23:15 35.1 52.5 428 426 336 32.9 30.7 29.7 205 153 278 34.1
23:15-23:30 60.0 84.3 574 56.3 48.0 58.0 54.3 50.2 52.0 55.7 39.1 35.2
23:30 - 23:45 74.4 103.5 53.0 58.3 59.2 63.2 63.9 62.8 64.8 718 60.9 610
23:45-00:00 36.2 49.8 452 446 352 345 343 33.0 241 8.7 1B.1 16.8
00:00 - 00:15 35.1 44.0 455 440 3538 34.0 329 319 229 6.1 2.9 6.8
00:15- 00:30 365 450 463 445 372 35.1 343 332 252 6.7 25 6.1
00:30 - 00:45 374 49.1 478 452 365 34.9 352 34.3 26.2 9.8 2.6 55
00:45- 0100 36.1 48.0 46.9 45.6 36.7 34.9 334 333 24.0 16.5 no 146
0100 - 0115 36.4 43.6 46.5 454 375 35.2 33.8 335 245 16.2 1ne 138
0115- 0130 36.2 46.9 48.2 47.0 371 353 334 33.0 250 7.8 ns3 133
0130 - 0145 36.0 432 49.3 479 36.7 352 335 32.9 238 u.7 0.7 n3
0145-02:00 386 512 50.0 48.1 37.1 36.1 36.4 354 27.0 22.9 n1 2.2
02:00 - 02:15 40.4 496 48.3 46.9 384 38.0 39.2 37.1 26.6 U5 u3 85
02:15- 02:30 412 49.1 48.6 46.7 38.1 375 39.7 383 283 71 14 35
02:30-02:45 416 54.6 49.2 46.4 36.4 36.9 40.3 38.6 28.9 8.5 n1 2.7
02:45-03:00 459 55.4 48.1 48.6 38.9 39.9 445 43.0 33.9 216 0.8 1n4
03:00 - 03:15 46.6 55.5 47.7 48.1 39.7 404 456 435 34.4 225 0.4 9.6
03:15- 03:30 465 56.3 477 4738 392 40.2 453 436 342 224 0.5 9.6
03:30 - 03:45 435 63.3 46.5 459 38.6 394 42.0 40.4 312 28.8 16.0 2.3
03:45-04:00 427 512 49.4 476 40.0 38.9 413 39.6 30.4 20.3 0.4 5}l
04:00 - 04:15 4222 50.6 48.2 46.5 378 3179 40.5 395 30.0 17.9 0.3 15
04:15- 04:30 43.0 55.4 49.1 4738 403 39.2 40.7 404 312 20.4 0.5 95
04:30 - 04:45 74.7 96.2 66.8 68.8 68.5 77 69.4 67.2 67.6 69.2 50.2 40.9
04:45- 05:.00 447 52.2 49.1 48.2 405 40.6 42.9 42.0 32.2 9.1 0.3 9.5
05:00 - 05:15 451 52.1 49.8 48.1 40.8 413 43.0 425 33.0 22.0 0.5 9.5
05:15- 05:30 46.3 55.3 52.2 50.0 43.6 43.1 43.6 43.7 35.0 28.4 144 0.1
05:30 - 05:45 453 52.4 516 50.2 49.2 424 418 43.0 339 20.7 0.4 95
05:45- 06:00 455 515 518 49.7 435 416 413 436 348 23.6 0.9 9.6
06:00 - 06:15 59.0 83.8 64.8 59.2 49.6 56.2 55.1 510 50.5 54.0 372 26.2
06:15- 06:30 48.6 57.7 53.6 511 44.9 44.1 450 46.1 374 354 209 9.8
06:30 - 06:45 72.6 93.2 59.6 57.7 64.5 69.7 62.8 65.0 65.9 67.7 49.0 33.7
06:45-07:00 73.4 1018 57.1 614 616 62.8 619 63.0 63.9 70.8 59.0 60.1
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17 APPENDIX B - ENVIRONMENTAL CONDITIONS

I Air Temperature in Celsius for Nightingale Weather [l Rainfall Rate in MillimetrePerHour for Nightingale Weather [l Wind Speed in Knot for Nightingale Weather
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