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Report Date: February 2019

Sound Advice Report Reference: SA — 4823-5

1 EXECUTIVE SUMMARY

1.1 Instruction

Sound Advice Acoustics Ltd have been instructed by Persimmon Homes Ltd to undertake a background noise survey to
British Standard 8233: 2014 to determine the impact of existing noise sources on the propesed accommaodation

scheme at land East of Castle Avenue, Havant, PO% 2RY.

1.2 Scope of Report

The measurements will be undertaken in accordance with ISO 1996 — Part 2: 2007 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.

1.3  Summary of Results

1.3.1  Background Noise Levels

A 72 hour background nolse survey was undertaken from {0 g b February 2017 at two positions (front of site and
rear of site) in order to establish the underiying background noise levels. The maximum day time levels were found to
be Lawe, 16 nour 64.9 dB and the maximum night time levels were found to be L., g pous 59.4 dB at position 1. The
maximum day time levels were found to be L.y 16 howr 29-8 dB and the maximum night time levels were found to be

Laen, & hours 2.3 dB at position 2,

Assessment Position Date Start Date Finish Daytime LAeq Might Time LAeq
Pasition 1 Front 10/02/2017 14/02/2017 64.9 59.4
Paosition 2 Rear 10/02/2017 14/02/2017 i 553

1.4 Conclusions

The development should be designed with a 4mm glass / 14mm air gap / 6mm glass double glazed windows and an
Acoustic Through Frame Trickle Vent, or similarly approved to all facades as shown highlighted in red in section 12.
The remainder of the development can utilise a 4mm glass / 16mm air gap / 4mm glass double glazed windows and a

standard Through Frame Trickle Vent to ensure the internal noise levels are acceptable in terms of the assessment to

British Standard 8233; 2014,
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 reguired in order to meet the

desired level within the proposed residential dwellings and satisfy the local council's requirements.
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1.5 Potential Facade Noise Levels

1.5.1 Daytime (07:00-23:00)

Time Period

Average Daytime {07:00-23:00)

1.5.2  Night Time {23:00-07:00)

Time Period

Average Night Time [23;00-07,00)

1.6 Risk Assessment
161 Daytime (07:00-23:00)

2 - Medium

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

Risk Assessment Category

2 - Medium

Report Reference: SA — 4823-5
Report Date: February 2019

: Noise Risk Categary
H-lhﬁt Potential 'F;Pd:g Moise Level I
2 - Medium
Lass, 1eaie B3 dB 6370
Naise Risk Category
Highest Potential Fagade Noise Level : _
2 - Medium
Lasy, 1mnen 59.9 dB 55— ﬂ?ﬂﬂ

i 0Tt |

Risk Assessment
Ag nofse levelsincrease, the site is likely to be bess suitable from a nodse perspective and any
subsequent application may be refused unless a good acoustic design process is followed and is

demonstrated inan ADS which confirms how the adverse impacts of noise will be mitigated and

rminimised, and which clearly demonstrate that a significant adverse naise impact will be avoided

it the finished development.

Risk Assessmient

As noise levels increase, the site is likely to be bess suitable from a noise perspective and any
subsequent application may be refused unless a good acoustic design process is followsed and is

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.

The above table demonstrates this site is located within Noise Risk Category 2 which suggests a medium level of risk

for daytime levels and night time levels.

Therefore, further mitigation levels will be required at Stage 2.

The development should be designed with a 4mm glass / 14mm air gap / 6mm glass double glazed windows and an

Acoustic Through Frame Trickle Vent, or similarly approved to all facades as shown highlighted in red in section 12.

The remainder of the development can utilise a 4mm glass / 16mm air gap / 4mm glass double glazed windows and a

standard Through Frame Trickle Vent to ensure the internal noise levels are acceptable in terms of the assessment to

British Standard 8233: 2014.
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The guideline has been considered acceptable criteria for this assessment given the sites geographical location and
proximity to a major trunk road. The layout has been re-designed in order to allow for acoustics and minimise the
noise levels within the outdoor living spaces. The above calculation demonstrates the external living spaces closest to
the road are likely to see noise levels in excess of the lower guideline to the west and marginally in excess of the upper

guiBdalines to the east.

The following calculation demonstrates the effects after the trunk road and eastern residential development have
been installed. This is at the request of the Havant Borough Councils Environmental Health Officer. The following
calculations demonstrate the effects of installing either a 3.0m bund or screen to the south of the site and a 2.5m

screen or bund to the east of the site.

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.

Mational Planning Policy Framework 2018 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 2018, NPPF & NPSE and that, with regards to sound, planning permission can be granted.

Acoustic Consultants and Enginesrs Pag
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Sound Advice Report Reference: SA — 4823-5

2 INTRODUCTION

Sound Advice Acoustics Ltd has been instructed by Persimmon Homes Ltd to carry out the relevant nolse assessments
and calculations at Land east of Castle Avenue, Havant. It is proposed that the existing green field land is to be

developed for housing.

Ambient noise levels were measured from 10" — 14" February 2017. 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;

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

v 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 abserved 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.
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2.1.1 Professional Practice Guidance on Planning & Noise.

The Professional Practice Guidance (ProPG) on Planning and MNoise for New Residential Development was published in
May 2017 by the Association of Noise Consultants (ANC), Institute of Acoustics (I0A) 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 developers 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 low or government policy on which users should toke their own advice os 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 ACOLISTIC DESIGN
I

ELEMENT 1 ELEMENT 3 ELEMENT 4
Internal Noise External Amenily Area Assessment of Other
Level Guidelines MNoise 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

Acoustic Consultants and Engineers Page 9 of 56
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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,

NOTE: See Noise control in building services [28] and BS EN 150 3382.

Caleulations and assessments are therefore to be carried out in order to satisfy the above requirements of BSB233:
2014,
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2.3 National Planning Policy Framework 2018 (NPPF) and Noise Policy Statement for England 2010 (NPSE]).

References and evaluations are to be made to the National Planning Policy Framework 2018 (NPPF) and the Noise
Policy Statement for England 2010 (MPSE). The purpose of this document is to include all aspects of environmental
roise within assessments i.e. environmental noise, neighbour noise and neighbourhood nolse, 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.

2.3.1  "Significant adverse” and “adverse”

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

the World Health Organisation. They are:

2.3.2 MOEL = Mo 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.

233  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.

2,34  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 o single objective noise-based measure that defines SOAEL that is opplicable to oll sources of
noise in all situations. Consequently, the S50AEL 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

2008,
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3 SITE LOCATION

Fosition of Site in Wider Area

The site is located in Havant. The dominant noise sources are road traffic noise and train noise.
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SDL’[I’ld Ad\/ 1Ce Report Reference: SA — 4823-5

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 0=

07:00 hrs on 14" February 2017 at positions 1 and 2 as detailed on the attached plan sketch layout.

Pasition 1 was located at the South facade of the site in order to capture the noise levels associated with the nearby
road, the A27, position 2 was located to the North of the site in order to capture any noise associated with the train
line noise levels in order to aid in the 3D model. Sample measuremants 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
Lacq 1 our dB Lazo 1 wour 9B Laeq 15 mmures 9B Lo 1s piures dB
Laneax 10our 9B Lasa 1 woun dB Lanaax 15 menures A8 Lasg 15 pisres dB
Lananavoun 8B Laso 1 rour dB L 15 namurres 4B Lagg s namures 48

Calculations have been made in accordance with B5 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 Laeg 15 nour 9B levels for daytime and La. 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 Lig; 16 jour dB

daytime and La. s naw dB night time nolse levels.

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

to the calculated facade levels.
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The equipment was calibrated using a sound pressure level of 114.0 dB at an octave band centre frequency of 10004z

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.

51 140 noise meter s/n 1403140 environmental testing

Description Make Type

Integrated Sound Level Meter Norsonic 140
12.5mm Microphone [with windshield) Morsonic 1220
Microphane Pre = Amplifier Norsonic 1201

5.2  Rion noise meter s/n 00242696 environmental testing

Description Make Type
Integrated Sound Level Meter Rion NL-52
Microphone {with windshield) Rion UC-59
Microphone Pre — Amplifier Rion MNH-25

5.3  Vibration meter s/n 1746 environmental testing

Description hake Type

Vibrock Vibration Meter Vibrock Va01

Full calibration certificates are available upon request.

Acoustic Consultants and Enginesrs

Serial MNo.

LA
Fad
P
Z

E |

Serial No.

002426596

Serial Mo,

1746

Calibration

Iintervals
2 YEARS
2 YEARS

2 YEARS

Calibration

Intervals
2 YEARS
2 YEARS

2 YEARS

Calibration

Intervals

1YEAR

Last

Calibrated
13.06.2016

13.06.2016

13.06.2016

Last

Calibrated
04.05.2016
04.05.2016

04.05.2016

Last
Calibrated

10.01.2017

Mext Due

Calibration
13.06.2018

13.06.2018

13.06.2018

Héa;t Due

Calibration
04.05.2018
04,05, 2018

04.05.2018

Mext Due

Calibration

10.01.2018
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6 ENVIRONMENTAL CONDITIONS

* Wind speed, temperature and relative humidity were all recorded using standard equipment supplied by RS
Components, Hedge End, Southampton and are taken as an average over the designated time period.
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7 RESULTS

The & weighted sournid pressure level that is exceeded for 90% of the time period 5 minutes night time and 1 hourly daytime.

I'ﬂlt
L,-,u : The A weighted sound pressure leve| that Is exceeded for 10% of the time period 5 minutes night time and 1 hourly daytime

e The minimum A weighted sound pressure level recorded over a time interval of 5 minutes night time and 1 hourly daytime.

7.1 Downloaded results, and averages

11 - 12" February 2017 - POS
II = 3 & & 8

DAYTIME

AVERAGE 622 752 635  6A3 621 538 569 602 S35 31 M5 B6

Lawg e nom
NIGHT TIME

II E.: -E- .ﬁ' ﬁ ﬁ. |

DANTIME

AVERAGE 634 737 €33 662 620 545 58.1 615 546 387 301 230

LT
(] ) S (I (S| "), [ ;] ) jR; jm |[mmms;)

1.0k

20k
o

ROk
i)

= o
: &

1.0
SOk
160k

NIGHT TIME
AVERAGE 594 728 626 639 580 515 5448 57.2 503 363 313 185
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ACOUSTICS LTD Fiepert Dain: February 2013

13° - 147 Fobruary 2017 - POSITION 1

E

10k
20k
40k
B0k

II 2 & 8 R B |

DAYTIME
AVERAGE 643 763 665 690 636 574 604 6283 554 423 408 233
'Lite 15 v

I'llEl-ITTiI'i'IE
AVERAGE 586 688 605 64.0 582 511 544 'S4 492 339 26.5, 136

11% - 12" February 2017 ~POSITION 2

1
-

DAYTIME
AVERAGE 558 786 561 2 S)1  BZa  As3 4By Sl @5 ARy A, 2
Lasg 6 hous

NIGHT TIME
AVERAGE 488 710 S0.0 520 463 A7 A2 dkY 906 DB 419 168

l-mi’l_i!!ut
. l :
<=t

L

570 754 565 590 543 491 520 s43 420  4A3, 47 33D

10k
2.0k
40k
B0k
160k

g

Sl LR RS TS e
O T S

MIGHT TIME
men
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ACOUSTICS LTD Fiepert Dain: February 2013

13% - 14" February 2017 - POSITION 2

E

10k
20k
40k
B0k

II i = 8 & &8 | = &

DAYTIME
AVERAGE S8 731 613 620 558 527  S55  s67 506 477 488 297
Lt 16 wous

I'llI'EI.-ITTiI'i'IE
AVERAGE ss3  7i6  S63 579 505 469  S14 522 466 420 422 N7
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Report Date: February 2019

SOUI’ld Ad\/ 1Ce Report Reference: SA — 4823-5

8  ProPG PLANNING 8 NOISE STAGE 1

8.1 Stage 1: Initial 5ite Moise Risk Assessment

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:-

FOTHIFTIAL

SRST WITHOUT B pE-PLANNING APPLICATION ADVICE

Irnieathv IndrCation
Daytere MNois  Night-teme Nobe
Ll Lo pimi Ly L

High nome levely indeate that there i o ncreased

il chimwloprreerst may be rrhused on Pobe
groards. This ridk may be reduced by foliowing a
good stewtic deign process that b demonsirated |n
 detafed ADS, Appicants are stronghy sdvised 1o seek
wapert achye

As nose levels incroase, the site [ blely 1o be lesa
wsftabie Bom & ndise pergeective aind sny wubseguesnt
appliation may be teluied urdein & 9600 sooulh
devign proceis i Tollowed and i demanitrated in an
ADYS which canfirm how the adverse mpacts. of ise
Incrmasing el e itsgated and minbrised, and wivoh dealy
demondirals that s spnificerd sdveite node impac
wall bebr avosdied i Bhe finished dewloprent

iz

AL |owy node level, the site o Fubly 10 be aconplable

roev i e perapeciive plosiiecd Tt o good sdourtic

dwsgn [Hoceds & loflowed and i demonstrated in

s an ADS which confems how the adverse impacts of
i nome wil be mitgated and manimised in the hridhed

i o &, devrlapenent

i i i il
Thee e level, indcate thal the developmend
No st wiw i [deply i be acceplable from & noie perspecinve,
efinct and ihe applcation nesd not navmally be deleyed on
FCHSE gionahds
Figure 1 Moles:

a ncheative noe levals thould be aisesed without inclumon of the acoutss effect of any scheme spreciic
e el Meauines

b Inlcative noie it ane The oorrbingd tree-fild nose level froem all doneroe of trandport none amd may aho
irscharip induiin scommerosl o wdere This m et But @ " hof ot "

C Lo s i Yoo OlRiTsp OO0 = 2000, s B Ton migil Eime 2800 = G700

. Ay inadicaticon (had there mary be mane than 10 rose seends ot ighit {2300 - GO0 with La. o= 60 8 mean
the wlle thandel ol e regarided as reglgille rok

Figure 1 SEage 1= Inhal We Nothe Rk Agsirtament
Average Daytime <5048 50-63 dB 63-70dB >10dB
Average Might Time =40 dB 40=55 dB 55 =60 dB =60 dB
‘Maximum Night Time >80-d8 {10 Times in & Hours)
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Report Date: February 2019

Based on the data collected from the aforementioned noise survey, the following ProPG 5tage 1 assessments can be

made:-

8.2  Potential Fagade Noise Levels

821  Daytime (07:00-23:00)

Time Perlod

Average Daytime (07:00-23:00)

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

Time Period

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

B.3  Risk Assessment

831  Daytime {07:00-23:00)

2 = Megivm

83.2 Might Time (23:00-07:00)

Risk Assessment Category

2 - Medium

Highest Potential Facade Nolse Level

Ly, 16 Ao B3 B

Highest Potential Fagade Noise Level

Lagg, tewpem 39.9 dB
Wit (107 Timies) = Ly, 69.8 48

2- Il.hdl-l;lm
63-7048

Noise Risk Category
2 — Medium
5560 U8

Risk Assessment

A5 nobse levels increase, the dte s lkely to be less suitable from o noise perspective and any

subsequent application may be refused unless a3 good acoustic design process is followed and is

dermonstrated 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.

Rizk Assessment

Az noise levels increase, the site is likely to be bess suitable from a noise perspective and any

subsequent application may be refused unless a good acoustlc 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 chearly demonstrate that a significant adverse noise impact will be avoided

in the finished develcpment.

The above table demonstrates this site is located within Noise Risk Category 2 which suggests a medium level of risk

for daytime levels and night time levels. Therefore, further mitigation levels will be required at 5tage 2.
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Sound Advice Report Reference: SA — 4823-5

9 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 the proposed development and the developer, house arientation internally is not possible given that

the developer has uniform house types across the company structure and altering these would not be viable for them.

The layout of the development has been altered in order to allow for the possible inclusion of the trunk road to the

sound of the site,
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Report Reference: SA — 4823-5
Report Date: February 2019

Sound Advice
10 ELEMENT 2 = INTERNAL NOISE LEVEL GUIDELINES

10.1 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.
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11 COLOURED CONTOURS
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Sound Advice Report Reference: SA — 4823-5

11.2 Post Development
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?PPP ' lﬁ' {1{;? Report Date: February 2019

11.3 Train Movements

Southern Rail has issued the following information in relation to movements from 2011.

Southern Rail:  Daytime — West bound 76 // East bound 75
Night time — West bound 9 // East bound 11

The following values have been inputted into the CADNA A software and the resultant nearest associated facade

levels calculated.

| Railway (CRN) x
Name: | Listof Trains:  (locall - oK
] 1D E [ Tiain Class | [T |
O Enission: LAZSm (6B) T H;nh:rn‘_v&mm vﬂ'nl [E£ E_ﬁ: {_-- -_} -

1. 471 0o | N 449 Mk4]100] S0 |20 )] B0 |e0j47]
(@) Train Classes and Penalties S
Track Conddion: D0 Help:
Ballast ] Venax (kmntht
(] Diesel bocomotive full povwes i E 0
| INPUTTED NOISE LEVELS

Monitored & Modelled Naise Data A0 Model using Precise Traln Maovements

The above demonstrates that the levels we've used within our calculations exceed those from the inputted number of

train movements. Therefore, our method of assessment is considered to be robust acoustically and take into account

train movements.

age 27 of 56
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Sound Advice Report Reference: SA — 4823-5

Report Date: February 2019
11.4 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 Ly 16 yous 35 dB for habitable rooms daytime and La.qs uous

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 facade. Inputted levels into the calculation sheets have been corrected for distance

attenuation and free field in accordance with the aforementioned British Standard.

Acoustic Consultants and Enginesrs



Sound Advice Report Reference: SA — 4823-5

Report Date: February 2019

11.5 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.

11.6 Ground Floor - Living Room

Proposed Window Configuration 4 /14 ] 6 with acoustic wall ventilator AWV-39
Fagade corrected +4 daytime & +4 night time.
Leqgff The equivalent continuous sound pressure level outside the room elements under consideration
AD The refergnce absorplion area of 10m2 and iz indapendent of frequency
sf The total fagade area of the room in question
Swi The area of the windows in the room
Sew The area of the extermal wall of the room
Sir The area of the ceiling of the room (If applicable)
5 The total area of the elements through which sound enlers the room
Dne The inswation value of the trickle ventilator {if applicable)
Rwi The sound reduction index of the window
Rew The sound reduction index of the extemal wall
Rrr The sound reduction indax of the ceiling/roof [if appficabie)
A The equivalent absorplion area of the receiving room where A=0163WT
Formula Leg2=Leqfi+10l0gfANS" 10%-Dnal 10)+ SwilS*1 6% -Rwi 10)+ Sewd 1010 -Rew/ 101+ SrriS* 1 0% -Rm! 10)] +10l0g(SI4) +3

Octave Band Centre Frequency (Hz)

125 250 500 1000 2000 4000
5f 4 24 24 24 24 24
Sr 0 0 o 0 ] o
Swi 3 e 3 3 3 3
Sow 21 21 21 21 21 21
Srr o 0 0 0 i) o
5 24 74 24 24 24 24
AD 10 10 10 10 10 10
v 58 58 58 58 58 58
T (BS8233) 0.50 0.50 0.50 0.50 0.50 0.50
A 18.6 18.6 18.6 18.6 18.6 18.6
Daytime Legff 63.6 S7.7 B60.4 62.8 55.4 42.8
Night tﬁn Legff 58.2 511 54.4 56.4 492 339
Dne 40.0 380 7.0 34.0 37.0 38.0
Rwi 244 26.5 36.2 41.7 40.3 428
Rew 40.0 440 45.0 51.0 56.0 56.0
Rrr 2B.0 34.0 40.0 45.0 49.0 49.0
Predicted dB(A) Lwel:z::;w;u'gjg ;:;}:; IT-.':::-m During Daytime s 31.3 dB [ ﬁ.}

Predicted dBlA) Level Within The Above Room: During Might
Time Hours [23:00-07:00) Lacu & ouin 25.1 dB(A)
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11.7 First Floor — Bedroom

Proposed Window Configuration 4mm [ 14mm | 6mm with Acoustic wall ventilator — MA-3051
Fagade corrected +4 daytime & +4 night time.
Leqgff The equivalent continuous sound pressure level oulside the room elements under consideration
AD The reference absorplion area of 10m2 and is independent of frequency
sf The total fagade 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 celling of the room (if applicabls)
5 The total area of the elements through which sound enters the room
Dne The inswiation value of the trckle ventilator (if applicabls)
Rwi The sound reduction index of the window
Rew The sound reduction index of the external wall
Rrr The sound reduction index of the celling/roof (if applicable)
A The equivalent absorplion area of the recefiving room where A=0.163WT
Formula Leg2=Legi+10logiadE 1 04-Dne10)+ SwiE 104 -Rwi 1 0)+ Sew 107 104 -Rew 101+ S5 100 -Rr10)] +10loa(SiA] +3

Octave Band Centre Frequency (Hz)

125 250 500 1000 2000 4000
sf 13 13 13 13 13 13
sr 12 12 12 12 12 12
swi 15 1.5 15 15 1.5 1.5
Saw 1.5 11.5 11.5 1.5 11.5 1.5
Srr 12 12 12 12 12 12
g 25 25 25 25 25 25
AD 10 10 10 i A0 10
W 28 29 25 28 29 28
T (B58233) 050 50 0.50 0,50 .60 0,50
A 9.2 o4 23 9.3 93 9.3
Daytime Legff 636 57.7 604 628 55.4 428
Night time Leqff 5E.2 51.1 54.4 56.4 49,2 33.9
Dne 400 J8.0 ar.n M0 3.0 380
Rt 4.4 765 35.2 417 40.3 426
Rew 40.0 4.0 46.0 210 56.0 66,0
Rrr 28.9 G 40.0 450 43 G 4.0
Predicted dB{a) Level Within The Above Room During Daytime T 34.8 dB[A}

Howrs (007:00-23:00)

Fredicted dB(A) Level Within The Above Boom During Night
Time Hours {23:00-07:00) Lacw b ouin 28.6 dB(A)
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ACDODUSTICS R&pm‘tDatE: F’Ehﬂlﬂﬁ"?ﬂlig

11.8  Ventilation (D,,)

Acoustic through-frame slotvent

11.9  Glazing (R}

Amm glass / 14mm air gap / 6mm glass 48 26.5 362 417 403 26

11,10 Walls (R.}

Brick and Concrete Block 40.0 210 450 510 56.0 610

11.11 Roof (R,)

Minkoceriiaie 80 340 400 450 490 490

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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L) " D REpﬂﬂ Date: FE!bI"ljal'y' 2019

12 ASSESSMENT

The development should be designed with a 4mm glass / 14mm air gap / 6mm glass double glazed windows and an
Acoustic Through Frame Trickle Vent, or similarly approved to all facades as shown highlighted in red in section 12,
The remainder of the development can utilise a 4mm glass / 16mm air gap / 4mm glass double glazed windows and a
standard Through Frame Trickle Vent to ensure the internal noise levels are acceptable in terms of the assessment to

British Standard 8233: 2014.

ATHNO ATMNG  ATMOD AT APGM  ATNN0 4TI  ATHM  ATMES  ATNSE  ATIWE  ATIME 4TI arnm

T S VD

T

1 e

R

AT W 'Ey -] AT ] 170 Fhp - o i AT A7 LTI "Fagli ]

A0 arjee

The above facades highlighted in red show where upgraded glazing and ventilation is required.
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Report Date: February 2019
12.1 Night Noise Guidelines Europe 2009

The Night Noise Guidelines 2009 make direct reference to the World Health Organisations Guidelines for Community
Moise 1999 with recommended guideline criteria of L., 30 dB indoors for continuous noise. The document goes on to
explain that sleep disturbance correlates best with L., 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 L. from individual noise events to behavioural awakenings. For example one study
found that the "Probability of sleep stage changes to wake/51 from railway noise increased significantly from 6.5% at
35 dB(A) to 20.5% at 80 dB{A) Lamaer whilst another study concluded that "noise disturbance of sleep may be expected
te become significant once the outdoor L., exceeds 55 dB provided peak noise levels do not exceed 75 to B0 dB.
Higher La., 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 focade of o building with partially open windows is above:

85 dB Ly r (where the number of events exceeding this value is £ 20);
ar

80 dB Ly r (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:

¥ Impocts on sleep can be detected from relatively low level maximum noise events, however the degree of
resulting harm may nat be significant.

v CEffects’ on sleep (such as EEG owokenings and sleep stage chonges) occur spontaneously in the generol
population many times per night regardiess of any impacts due to noise.

¥  The smalfer the number of noise events, the louder the moximum 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 Li...r before significant adverse effects such as
behavioural awakenings, difficulty getting to sleep, premature awakening or difficulty getting back to sleep
generally accur and the latest field research on and aircraft nolse suggest that it requires internal Lo, noise
levels of around 65 dB before noise induced owakenings become distinguishable from spontaneous

awakenings).
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ACOUsSTIcs LY Report Date: February 2019

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

with the requirements of Pro PG.

Date / Time LAeq LAmax Lamaxs 80-85dB lw,ﬁrlﬁ dB

23:00 - 23:15 e Y
5 me

-rm;at Event Count

Pro PG Critera Assessment bl

02:00 - 02:15

HE:{IE TJSIE:'

04:00-04:15

05:00 - 05:15

106:00 - 06:15

06:30 - 06:45

Acoustic Consultants and Enginesrs Page 34 of 56



Sound Advice Report Reference: SA — 4823-5

Report Date: February 2019
13 ELEMENT 3 — EXTERNAL AMENITY AREA NOISE ASSESSMENT

13.1 Outdoor Living Areas

The World Health QOrganisation ‘Guidelines for Community MNoise gives guidance as to desirable noise levels that

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

Tahle 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 4pur 55 dB
Maderate Annoyance, daytime and evening Laiq 16 Hour SO 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 30 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 on pages 10- 13 of this report.

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.

isting Residentiat

Without mitigation

The guideline has been considered acceptable criteria for this assessment given the sites geographical location and
proximity to a major trunk road. The layout has been re-designed in order to allow for acoustics and minimise the
noise levels within the outdoor living spaces. The above calculation demonstrates the external living spaces closest to
the road are likely to see noise levels in excess of the lower guideline to the west and marginally in excess of the upper

guiBdelines to the east.
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il REpﬂﬂ Date: Fehmar':.f 2019

The following calculation demonstrates the effects after the trunk road and eastern residential development have
been installed. This is at the request of the Havant Borough Councils Environmental Health Officer. The following
calculations demonstrate the effects of installing either a 3.0m bund or screen to the south of the site and a 2.5m

screen or bund to the east of the site.

Whilst these levels are in excess of the upper guideline, the council should take a pragmatic view as all other aspects
of the development have been satisfied with regards to acoustics. Furthermore, increasing the height of these
screens any further with have an overbearing impact on the private gardens and create additional shadowing. Screen
any higher than this will require extensive foundations and construction methods in order to ensure the wind loadings

on the structure are suitably protected.

Finally, it should be noted that the existing residential premises to the south are currently being exposed to noise
levels in excess of 60 dB within their gardens. Whilst the new development must be able to stand alone with suitable
mitigation levels introduced, the council should consider the existing environment for the existing residential premises

and again take a pragmatic look at the external living spaces when considering their decisions.

With proposed acoustic 3.0m & 2.5m screen (highlighted in Red)
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14 ELEMENT 4 — ASSESSMENT OF OTHER RELEVANT ISSUES

The Mational Planning Policy Framework 2018 (NPPF) and assessments to the Noise Policy Statement for England 2010
(MPSE} should be made in conjunction with each other. Paragraphs 180 - 183 of the National Planning Policy

Framework 2018 (NPPF) states the following:

Paragraph 180 Planning policies and decisions should also ensure that new development is appropriate for its
lecation 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 tranguil areas which have remained relatively undisturbed by noise and are prized for

their recreational and amenity value for this reason.

Paragraph 181 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 182 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 183 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 ar 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 Neise 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 puidelines 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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15 ACOUSTIC DESIGN STATEMENT

Good Acoustic Design

Imternal Molse Levels

Lamax dB Nolse Levels

External Living Areas

MPPF & NPSE

Local Plan

OVERALL OUTCOME

Given the size and orientation of the proposed site, it is recommended that the developer adopt, where practically
possible, a good acoustic dasign which ._sh:luld 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 the proposed development and the developer, house
orlentation internaily iz not possible given that the developer has uniform house types across the company structure
and altering these would not be viable for them. The layout of the development has been altered in order to allow for
the possible inclusion of the trunk road to the sound of the site.

Calculations have been carried out and assessments made to BS B233 : 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 calculation demonstrates the effects after the trunk road and eastern residential development have been
installed. This s at the request of the Havant Borough Coumcils Environmental Health Officer. The following
calculations demonstrate the effects of installing either 2 3.0m bund o screen to the south of the site and a 2.5m
screen of bund to the east of the site.

With the glazing / ventilation specifications achieved within this report, the development can be implemented within
the _guldeFim!s of the aforementioned documents and ensure a conclusion of HﬂEl. - Mo ﬁbuwud Effect Level. This

15 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.

The lacal plan has been taken Into account with the inclusion of the proposed trunk road and housing development

ion the land to the east of the proposed development.

NOEL— No Observed Effect Level
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16 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.

Mational Planning Policy Framework 2018 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 framewaork 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 2018, 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”);
o

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

(“prevent”),

RECOMMENDATION TO DECISION MAKER

Grant with Moise Conditions
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17 VIBRATION ASSESSMENT
17.1 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 6472-1. 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 commeant
For residential buildings
adverse comment possible probable
16 hr day 07:00 to 23:00 0.2t00.4 0.4t00.8 08tolb
& hr night 23:00 to 07:00 0.1to0.2 0.2to04 0.4to0.8
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

P } 15
on a root mean quad basis, hence the unit m/s™",

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 73485, Evaluation and measurement for vibration in buildings
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17.2 RESULTS & ASSESSMENT OF VIBERATION 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 table below.

10" February 2017 - DAYTIME

Vibration Dose Value Peak Particle Velocity

13 Hour X Y Z X Y Z Max Time Date
0.027 0.027 0.052 1.28mmys 16:09:13 10/02/2017

1 Hour X ¥ Z X ¥ Z Max Time Date
Hour 1 0.013 0.014 0.02% 0013 0.014 0.02B8 1.2Bmm/s 16:09:13 10/02/2017
Hour 2 0.013 0.012 0.027 0,016 0016 0.033 B75mm/s 17:10:53 10/02/2017
Hour 3 0.014 0.013 0.027 0018 0017 0036 J25mm/s 18:59:13 10/02/2017
Hour 4 0.013 0.0132 0.024 0019 00159 0.038 STSmm/s 19:52:33 10/02/2017
Hour 5 0.013 0.013 0.026 0.02 0.02 0.04 B75mmy/s 20:42:53 10/02/2017

10" — 11" February 2017 — NIGHT TIME

Vibration Dose Value Peak Particle Velocity

8 Hour X ¥ Z X Y Z Max Time Date

0.025 0.022 0.038 BT5mm/s 04:41:10 11/02/2017
1 Hour X Y Z X Y Z Max Time Date
Hour 1 014 0.013 0024 0014 0013 0.024 S550mm/s 23:07:10 10/02/2017
Hour 2 0.014 0.013 0.021 0.016 0.015 0.027 525mm/s 00:08:50 11/02/2017
Hour 3 0.014 0.013 0017 Q018 0Q.017 0.028 A75mmys 01:49:40 11/02/2017
Hour 4 0.015 0.013 0,017 0.02 0.018 0.029 A75mm)s 02:41:50 11/02/2017
Hour 5 0.015 0.013 0.018 0.021 0.02 0.03 A50mmy/s 03:00:10 11/02/2017
Hour & (0.015 0.013 0.025 0.0%3 0.02 0.033 BT75mm/s 04:41:10 11/02/2017
Hour 7 0.015 0.013 0.028 0.024 0021 0037 BISmm/s 05:31:00 11/02/2017
Hour 8 0.015 0.013 0,022 0.025 0022 0038 ATsmmy/s 06:58:40 11/02/2017

Acoustic Consultants and Enginesrs



S Ound Ad‘y"l Ce Report Reference: SA — 4823-5

Report Date: February 2019

11" February 2017 — DAYTIME

Vibration Dose Value Peak Particle Velocity

16 Hour X Y Z X Y Zz Max Time Date
0.026 0.026 0.055 S00mm/s 09:39:20 11/02/2017

1 Hour X Y 4 X Y z Max Time Date
Hour 1 0.013 6.013 0,03 013 0013 0.03 725mmys 07:14:50 11/02/2017
Hour 2 0.013 0.013 0025 0015 O00iI5 0033 S550mmy/s 08:33:20 11/02/2017
Hour 3 0.013 0.013 0.028 0.017 0017 0.03 S00mm/s 09:39:20 11/02/2017
Hour 4 0.013 0.013 0.028 0018 0.01% 0.039 BH75mm/'s 10:40:50 11/02/2017
Hour 5 0.013 0.013 0.027 0.018 0.02 0.041 S575mm/s 11:37:40 11/02/2017
Hour & 0.013 0.013 0.027 0.02 0.021  0.043 .550mm/s 12:23:50 11/02/2017
Hour 7 0.013 0.013 0.028 0.021 0021  0.045 B00mmys 13:39:30 11/02/2017
Hour 8 0.013 0.013 0.028 0.022 0.022 0.046 B50mmy/s 14:43:20 11/02/2017
Hour 9 0.013 0,013 0026 0.023 0023 0.048 S575mm/s 15:09:30 11/02/2017
Hour 10 0.012 0,013 0.028 0.023 0.023 0.049 J00mmy/s 16:09:10 11/02/2017
Hour 11 0.013 0.013 0.028 0.024 0.024 0.05 J250mmy/s 17:00:20 11/02/2017
Hour 12 0.013 0.013 0.03 0.024 0.024  0.052 J00mmys 18:44:10 11/02/2017
Hour 13 0.013 0.013 0029 0025 0025 0053 B825mm/s 19:48:10 11/02/2017
Hour 14 0.013 0.013 0.024 0.025 0.025 0.054 575mm/s 20:53:10 11/02/2017
Hour 15 0.013 0.013 0024 0.026 0026 0.054 B75mm/s 21:13:40 11/02/2017
Hour 16 0.013 0.013 0.026 0.026 0026  0.055 E50mmys 22:01:50 11/02/2017

11" = 12" February 2017 — NIGHT TIME

Vibration Dose Value Peak Particle Velocity

8 Hour X Y Z X Y Z Max Time Date

0.022 0.023 0.042 750mmy/s 04:28:50 12/02/2017
1 Hour X Y Z X Y 4 Max Time Date
Hour 1 0.013 0.013 0024 0013 0.013 0.024 525mm/s 23:14:40 11/02/2017
Hour 2 0.013 0.013 0.023 0016 00le 0.028 350mmy/s 00:10:30 12/02/2017
Hour 3 0.013 0.013 0,021 0017 0.017 0.03 A150mmifs 01:00:10 12/02/2017
Hour 4 0.013 0.013 0021 0018 0019 2 0.032 200mmy/s 02:19:40 12/02/2017
Hour 5 0.013 0.013 0.021 0.02 0.02 0.034 250mmy/s 03:30:50 12/02/2017
Hour & 0.013 0.013 0024 0.021 0.021 0036 750mmy's 0:4:28:50 12/02/2017
Hour 7 0.013 0.013 0.03 0.021 0.022 0.04 B50mmy/s 05:39:40 12/02/2017
Hour & 0.013 0.013 0.027 0.022 0.023 0.042 600mm/s D6:26:50 12/02/2017
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12th February 2017 — DAYTIME

Vibration Dose Value Peak Particle Velocity

16 Hour X Y Z X Y Zz Max Time Date
0.024 0.026 0.05 B25mmy/s 15:17:40 12/02/2017

1 Hour X Y 4 X Y z Max Time Date
Hour 1 0.012 6.013 0,03 go12 0013 0.03 725mmys 07:01:10 12/02/2017
Hour 2 0.012 0.013 0021 0014 OO0I5S 0032 J00mmy/'s 0B:06:40 12/02/2017
Hour 3 0.012 0.013 0024 0016 0017 0.034 S550mm/s 09:01:20 12/02/2017
Hour 4 0.012 0.013 0,027 0.017 0018 0.037 J25mmy/'s 10:08:40 12/02/2017
Hour 5 0.012 0.013 0.025  0.018 0.02 0.039 J00mmi/s 11:03:00 12/02/2017
Hour & 0.012 0.013 0.028 0.019 0.02 0.041 B25mm/s 12:06:40 12/02/2017
Hour 7 0.011 0.013 0.025 0.019 0021 0043 B25mmys 13:01:40 12/02/2017
Hour 8 0.011 0.013 0.027 0.02 0.022  0.044 725mmy/s 14:01:00 12/02/2017
Hour 9 0.012 0,013 0020 0021 0023 0046 B825mmy/s 15:17:40 12/02/2017
Hour 10 0.012 0,013 0.021 0.021 0023 0047 B50mmy/s 16:04:10 12/02/2017
Hour 11 0.012 0.013 0.025 0.022 0.024 0048 B00mmy/s 17:04:30 12/02/2017
Hour 12 0.012 0.013 0.022 0.022 0.024 0.048 550mmys 18:41:10 12/02/2017
Hour 13 0.012 0.013 0021 0.023 0025 0049 B75mm/s 19:03:20 12/02/2017
Hour 14 0.012 0.013 0021 0.023 0.025 0.049 550mm/s 20:18:00 12/02/2017
Hour 15 0.012° 0.013 0.024 0.024 0.026 0.05 B50mm/s 21:01:30 12/02/2017
Hour 16 0.012 0.013 0.023 0.024 0.026 0.05 ET5mmys 22:32:50 12/02/2017

12th — 13th February 2017 — NIGHT TIME

Vibration Dose Value Peak Particle Velocity

8 Hour X Y Z X Y Z Max Time Date

0.022 0.022 0.034 J00mmy/s 06:31:00 13/02/2017
1 Hour X Y Z X Y 4 Max Time Date
Hour 1 0.013 0.013 0.02 g.013 0013 0.02 S500mm/s 23:13:40 12/02/2017
Hour 2 0.013 0.013 o01e 0015 0015 0023 150mmy/s 00:00:10 13/02/2017
Hour 3 0.013 0.013 0019 0017 0017 0026 175mmifs 01:47:00 13/02/2017
Hour 4 0.013 0.013 0.02 0.018 0.018 0.028 150mmy/s 02:00:10 13/02/2017
Hour 5 0.013 0.013 0.02 0.02 0.02 0.029 250mmy/s 03:17:50 13/02/2017
Hour & 0.013 0.013 0.02 0.02 0.02 0.031 150mmy's 0:4:00:10 13/02/2017
Hour 7 0.013 0.013 0,02 021 0021 0032 A75mmy/s 05:37:10 13/02/2017
Hour & 0.013 0.013 0.022 0.022 0.022 0.034 700mm/s 06:31:00 13/02/2017
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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

B Hour

1 Hour
Hour 1
Hour 2
Hour 3
Hour 4
Hour 5
Hour &
Hour 7

Hour &
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X

0.031

0.016
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015

0.015

0.027

0.016
0.016
0.016
0.016
0.016
0.016
0.016

0.016

¥

0.031

0.016

0.015

0.015

0.015
0.015
0.015
0.016
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015

0.015

0.026

0.015
0.015
0.015
0015
0.015
0.015
0.015

0.015

Vibration Dose Value

0.074

0.055

0.028

0.029

0.038

0.033

0.027

0.047

0.032

0.038

0,034

0.024

0.039

0.027

0.03

0.022

0.032

Vibration Dose Valua

0.04

0.022
0.02
0.017
0.018
0.018
0.02%
0.029

0.023

13" February 2017 — DAYTIME

X

0.016

0.018

0.02

0.022

0.023

0.024

0.025

0.026

0.027

0.028

0.028

0.029

0.029

0.03

0.03

0.031

Y
0.016
0.019
0.021
0.022
0.023
0.024
0.025
0.026
0.027
0.028
0.028
0.029
0.029

0.03
0.03

0.031

0.055

0.056

0.057

0.06

0.061

0.062

0.066-

0.067

0.069

.07

0.07

0.072

0.072

0.073

0.073

0.074

1.83mm/s

Max
1.65mm/s
1.13mm/s
S75mm/s
1.38mm/s
1.35mm/s
950mm/s
1.83mm/s
1.18mmy/s
1.45mmy/s
1.25mmys
F25mmy/s
1.83mmy/s
1.00mm/s
1.33mm/s
S50mm/s

1.55mmy's

13" — 14" February 2017 — NIGHT TIME

X

X
0.016
0.019
0.021
0.023
0.024
0.025
0.026

0.027

Y
0.015
0.018

0.02
0.022
0.023
0.024
0.025

0.026

z
0.022
0.025
0.027
0.028
0.029
0.035
0.038

0.04

Max

1.35mm/s

Max
J50mmys
B75mm/s
200mm/s
375mmy/s
300mm/s
1.35mm/s
1.08mm/s

B75mm/s
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Time

13:38:20

Time
07:54:10
08:55:00
09:31:40
10:41:50
11:37:50
12:06:50
13:38:20
14:35:40
15:36:20
16:09:50
17:31:10
18:16:00
19:17:20
20:04:20
21:08:10

22:45:30

Time

04:51:10

Time
23:29:50
00:05:50
01:32:20
02:51:50
03:50:50
04:51:10
05:01:50

06:17:10

Peak Particle Velocity

Date

13/02/2017

Date
13/02/2017
13/02/2017
13/02/2017
13/02/2017
13/02/2017
13/02/2017
13/02/2017
13/02/2017
13/02/2017
13/02/2017
13/02/2017
13/02/2017
13/02/2017
13/02/2017
13/02/2017

13/02/2017

Peak Particle Velocity

Date

14/02/2017

Date
13/02/2017
14/02/2017
14/02/2017
14/02/2017
14/02/2017
14/02/2017
14/02/2017

14/02/2017
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Table 2 Results of ppv and vdv measurements

Detailed results of the PPV and VDV long term vibration measurements are given in Table 1 above.

The vdv results are summarised in the table below for the daytime and night-time periods.

ym:ﬁﬁm I'.'!usﬂ-"-“i'l’lue Peak Particle Velocity
'10™ February 2017 -5 Hr 0.027 0.027

11" February 2017 - 16 Hr

12" February 2017 - 16 Hr

0.031 1.83mm/s

Table 3 Summary of daily VOV and PPV

Acoustic Consultants and Enginesrs Page 46 of 56



Sound Advice Report Reference: SA — 4823-5

Report Date: February 2019
18 CONCLUSION

18.1 Background Noise Levels

& 72 hour background noise survey was undertaken from 10" — 14" February 2017 at two positions (front of site and
rear of site) in order to establish the underlying background noise levels. The maximum day time levels were found to
be Lage, 16 hour ©4.9 dB and the maximum night time levels were found to be Lase g pour: 59.4 dB at position 1. The
maximum day time levels were found to be La.; 15 ko 59.8 dB and the maximum night time levels were found to be

Larq, &nours 5.3 dB at position 2.

Assessment Position Date Start Date Finish Daytime LAeg Might Time LAeqg
Position 1 Front 10/02/2017 14/02/2017 &4.9 59.4
Pasitian 2 Rear 100242017 14/02/207 59.8 E5.3

18.2 Conclusions

The development should be designed with a 4mm glass / 14mm air gap / 6mm glass double glazed windows and an
Acoustic Through Frame Trickle Vent, or similarly approved to all facades as shown highlighted in red in section 12,
The remainder of the development can utilise a 4mm glass / 16mm air gap / 4mm glass double glazed windows and a
standard Through Frame Trickle Vent to ensure the internal nolse levels are acceptable in terms of the assessment to

British Standard 8233: 2014.

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.

18.3 Potential Facade Noise Levels

18.3.1 Daytime (07:00-23:00)

_ e Nolse Risk Category
Time Period Highest Potential Fagade Noise Level
- 2 - Medium
Average Daytime (07:00-23:00) Lasq 1eupn 65 dB 63 —T0dB
18.3.2 Night Time {23:00-07:00)
Noise Risk Category
Time Period Highest Potential Fagade Noise Level :
2 — Medium
Laes, 16 4oen 59.9 dB 55 - 60 de

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

om0 Tmes-taisss |
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18.4 Risk Assessment

18.4.1 Daytime (07:00-23:00)
A% nokse 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 i an ADS which confirms how the adverse impacts of nolse will be mitigated and

minimised, and which clearly demonstrate that a significant adverse noise impact will be avoided

in the finished development.

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

‘Risk Assassment Category Risk Assesseent
Az 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 nolse impact will be avoided

in the finished development.

The above table demonstrates this site is lacated within Noise Risk Category 2 which suggests a medium level of risk

for daytime levels and night time levels. Therefore, further mitigation levels will be required at Stage 2.

The development should be designed with a 4mm glass / 14mm air gap / 6mm glass double glazed windows and an
Acoustic Through Frame Trickle Vent, or similarly approved to all facades as shown highlighted in red in section 12.
The remainder of the development can utilise a 4mm glass / 16mm air gap / 4mm glass double glazed windows and a
standard Through Frame Trickle Vent to ensure the internal noise levels are acceptable in terms of the assessment to

British Standard 8233: 2014,

The guideline has been considered acceptable criteria for this assessment given the sites geographical location and
proximity to a major trunk road. The layout has been re-designed in order to allow for acoustics and minimise the
noise |evels within the outdoor living spaces. The above calculation demonstrates the external living spaces closest to
the road are likely to see noise levels in excess of the lower guideline to the west and marginally in excess of the upper

guigdelines to the east.

The following calculation demonstrates the effects after the trunk road and eastern residential development have
been installed. This is at the request of the Havant Borough Councils Environmental Health Officer. The following
calculations demonstrate the effects of installing either a 3.0m bund or screen te the south of the site and a 2.5m

screen or bund to the east of the site.
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.

Acoustic Consultants and Enginesrs



Sound Advice Report Reference: SA — 4823-5

Report Date: February 2019

Mational Planning Policy Framework 2018 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

Framewaork 2018, NPPF & NPSE and that, with regards to sound, planning permission can be granted.
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19 UNCERTAINTY

In line with the requirements of section 10 of British Standard 4142: 2014 it is expected that the reported expanded
uncertainty with a confidence limit of 95% and assuming a convergence of k=2 is likely to be +{- 2.1dB, Uncertainty, in
this instance has been minimised by undertaking longer background noise measurements over a 96-hour period.

19.1 Uncertainty Budget

microphone orientation  Type 10~ 30deg, 0.4
| e Gt Clboiebi 01 -_- — _
“‘F‘!“qu’::;“’m Type 1 practical 19 rect{/3) 050

‘Backgraund Noise Lovel  Modal Amalysis Disy memﬁl‘f“

Wd‘ﬂn:ﬂilﬂf ﬂwuhmﬂ uf:rwarlli

Final Answer Expressed ads Value +/- U dB with a confidence Level of 85%
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20 RESULTS

20.1 Position 1 - 11" - 12" February 2017

- - ™ - - - = -
NOISE LEVEL SUNNARY ASSESSVENT : Octave Band Cantre Frequency (He)
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Sopnd Adv’ice

20.2 Position 1-12" - 13" February 2017

Report Reference: SA — 4823-5
Report Date: February 2019

[NOSELEVEL SUMMARY ASSESSMENT Oelave Band Centrs Freguency (He)
Date / Time LAeq LAmax| 315 83 126 250 500 10k 20k 40k &80k 160k
DAY TIME 07:00 - 23:00 s34 | 737 | 632 | 652 | 620 | 545 | 5B |-é1s | s&5 | 387 | 301 | 230
LBy T HLAH B St e i il g L P TR HIRI R
NIGHT TIME 23:04 - O7-00 cod | 78s | 6X6 | 439 | 5o | siE. | 548 | ‘572 | s0% | 263 | 413 | 485
LA N H O B Snir rupon gy LB w8 H M
Daytime & Night Time Noise Lewvels
a0
B0.0
T0.0 o
B0.0 1
50.0
2 400
S 40,
E 00 1
200 4 |
10.0 4 s | Bt B8
0.0 - m—— = — P, o e S TR S P S A = T o e o P R T
& - A = a ™ & A = Y ] = A - 1 H = A ® a & = A s
¥ i = H B ome B g SR o %2 SR g W % R R OB R E ¥ R
- 2 g 2 " ) 2 ] 2 - 3 ] d H ; ] ] b 2 | E i £
Time (1Hour Daytime & 15Min Night Time Samples)
LA E OF00 - 22:00 1 SAMIPLES .5,, x =
RS e el B Cammie Frequercy (FE]
E 2 ' = T oi5 a3 T 50 S0F ok 20% A0k BOk .0k
o700 - DA N0 T 0T 64 & G316 s 9 A5 53 1 o5 D6 5B 4 35,3 R
3800 - f900 g2 723 847 G4 A ol 523 554 1 Ran 385 iza 203
G ] - 0:00 632 s 615 B6 & ar1 o ] i 3 5.5 %5 3.2 A
-0 - 1109 4.1 rf ) I@!i.l- BrA LR =% e 58,3 622 Bo.G 4.1 26.8 6.8
i - @00 s4.49 743 612 BT .4 53 =R [ ) 552 404 T4 T4
2-05 - 15-00 [H:91] T2 [N Gr X2 =] a2 B s 3 h1 a8 1wH
B0 - W00 48 2 635 (i3] £ aHF feL 8 E3:1 Bh 363 FER 1w
-0 - el ad. 7 THE [N Erd G oha = Il B E RET AT 2404 339
W00 = ¥0d ada a3 a3.3 =65 638 = 5.3 =] 5hd g5 5.9 w.r
w0 - 1F00 B854 T 8348 BT.T B3.2 =64 e B33 5.0 In3 e i 215
0 - 18 a4.3 T3 824 [ ] f2.5 48 8.0 BIE BEF 0E 315 204
10040 - 100 LEE] TEE 833 &R 3 a2 7 SRE gE A BiE o7 B3 L BT
000 - 2000 BIS e 6 4 BED 605 531 LT (=1 HES 536 370 48 3
200 - 2HIn a2 ™3 8.7 4 4 603 = ] LT <11 55,1 3.7 8.8 A
2100 - 22:00 &02 G 1 621 [ LR ] 550 2 514 381 257 w2
2240 - 23400 6 ™2 [ BT a7, L] 53.5 564 498 Sd 6 247 mH
x TEMEUTE CAL LS
; ; Crctavn Band Comro Froquency (H)
Diia 7 Tirme ! Ay e B3 s 2480 S0 ok 20k 40k BOK  EOk
A0 - 238 for EiE a4 e K H 481 503 j=x N 4T3 3T T .6
Z3%/-3%30 a2 ThE a0 OO 055 g a Ri.A A 44 T . B | 250 .5
F33) - 2345 S A Tis a5 Els 0T 485 ol 56 4T3 32T 230 4
2345 - 0000 5.5 4 o) - 531 487 0.2 825 470 25 4.4 [
0000 - D0 8T 722 a2 SH 4 550 480 50.8 23 453 31T 24.8 wr
£ - e 30 M2 B4 a8 &) & 533 ATn 5.2 i 4.7 S0 E 257 A[A
i S R T 1 ] [ | 610 8.1 b2 44 & 49,1 =1 ) a4 7 4 255 A
[ I K i ) 41 BEA A [F3 0} 515 473 506 BT a4.7 7 250 wa
DTl - DT hls [EiN- k] Bl 14 A58 492 1.1 a5 8 P LY ?.l
1% - 01t3d Lo Br SE.r e ha.3 44 S5H 453 427 I 254 BA
1w B B . L7 ET4 1k El1E 514 461 456 =1 | 420 42 4 B=.a
Ctd45- 0200 521 EH 3 a4 .8 - e 026 471 43.3 =1l ] 43k Iza 257 2232
02040 - 0245 Lig 662 834 &N E 515 460 ATE 405 425 330 8.2 218
2% -02:30 501 R "3 Sh E. 485.2 440 45,8 474 4716 In3 4.3 20
G233 - 0T &5 LR T4 3 = aoa 57 474 48 4 413 280 3.3 LA
B2A5- 0500 51 [ el o0z o2 454 A58 AR & 421 9.1 2.3 Bh
0500 - 0316 510 g4 5“?.!} 81 8.7 LE ] 4.4 A% & a3.4 C:-I}1 4.2 wa
0F%S- 0530 K13 BaA A10 E1& 23 440 501 R ] 451 X0 4 255 "wa
B0 - 0345 Ei4 RT3 LR 58 .5 511 473 g = 1§ 49 cB 221 B4
3445 - 0400 ot ErB o =04 fi5 2 4GB a5 488 42,4 2B.F oy | j ¥4
Od-040 - 041 LW 4.4 a2 BB L 46 & 806 B2 44 .59 L ER 21E a
L5 = 0430 oA EF G a0.r El.Z 551 o 512 13 L] Ji3 249 .4
uf-30 - 0445 oE 4 EH.2 azn a3l B3 489 26 E4 1 471 333 6 B w05
f45- 0500 T BEaa BaT El1G or.0 E2 0 BEE 4 53 48 R a8 Pt ] 7
BRI - 0515 ] s 633 [EH 1G] ar.7 51T 753 ara _5‘3 3 350 2R 8.2
&~ 0530 Bz 722 653 8.3 60,7 541 LT = ] ey ira 278 0.2
530 - 545 623 RS 6318 ETX 607 541 LT B2 531 315 275 .7
GEA5- 0500 632 e &4 4 B 5 LNR ] S48 55,8 &1 5.1 591 323 B
O] - 81 G435 T BET BT 3.3 562 5.5 X2 BS54 K1 | 277 .2
O35 - 0650 G556 ™? 6653 3" I | 441 &4 K36 1k LR 412 A1E ma
30 « EAR L] o] ] ik [ =] tid.3 1 EiR K | 5d.1 LrE 4L 18 ra
el Bl e ] G2 . a3 T4 44,5 1] L1k B4.1 L 455 a4 .5 24

Acoustic Consultants and Enginesrs



Sound Advice Report Reference: SA — 4823-5

Report Date: February 2019

20.3 Position 1-13" - 14" February 2017

|NCISE LEVEL SUMMARY ASSESSMENT Octave Band Canire Fraquancy (He)
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Sound Advice Report Reference: SA — 4823-5

Report Date: February 2019

20,4 Position 2-11" - 12" February 2017

lr-IEELEIE,MWAﬁM Delave Band Cenlre Fraguency (He)
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Sound Advice Report Reference: SA — 4823-5

Report Date: February 2019

20,5 Position 2 - 12" - 13" February 2017

[NOSELEVEL SUMMARY ASSESSMENT | Oclave Band Cenirs Frequancy (Hz)
Diate / Time LAeq LAmax| 315 63 125 280 500 10k 20K 40k B0k 160k
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Daytime & Night Time MNoise Levels

800
Eﬂ_u et | - n
700 4
0.0 -
fﬂ_u i K |
1]
= 40.0 4
=
&
< 300 -
Z.D_u. i | ] P | |
10.0 1+ LAmax dB
vl g e mi g - T T T ok G OO TR T Al THE
E 1 & T ) = & ] s £ E H 5 i B B £ : | e 3 4 . E
SE LS ITF FEAELEEES FEE R A T I
Time {1 Hour Daytime & 15 Min Might Tim e Samples)
‘318 B =25 50 R ok T £k il nak
0700 - 3500 LZE 4.8 L5 LT L 468 ivd ak.a 465 4533 458 218
[&-00 - GO0 54 .1 % 5.4 ta.4 465 485 B0LE 455 Frd 430 L
0900 - 060 i3 T 63 Bt E2.¥ 474 &lo A 475 PR §2E 4

000 - 140 b B thy B 514 B3y 44 9 51k L 478 415 425 B4

{toa - B0 L T4 BT S 504 B5T 40E 514 5.7 483 440 435 202
240 100 s BO.6 ETD .2 [ 344 521 646 40 E iy a7 08
{300 - ¥l 550 T4.5 ED G606 B 480 &1 5 487 4138 450 21 F
M0 - B0 53 3 Tig e 5.7 54,3 488 529 5LE 485 455 4559 225
1500 - BOO 5.7 753 ETE 552 538 453 50 4 55.00 488 457 48.3 23E
%00 - TO0 g2 7 743 ER R 555 511 50 5.4 484 29 44.4 6T
1700 - BO0 5TH ThHE 56 B 55 5 B& T =07 53 3 E5 5 486 472 421 22T
500 - 500 57T THE E7 1 G045 BT 1D 524 551 487 £2 8 44,1 Z5E
8:00 - 2000 5 & T4 554 EA 540 450 520 542 48 F FEE: 433 233
20700 - 2100 5 4 T4 EhE &1 528 493 5 % 535 473 42 438 254
2100 -Z2 00 54 4 T4 0 =0 55 517 478 = 1 520 455 4148 475 735
22:00-2300 4.3 713 E5 9 B8 520 485 £5 6 508 458 FrE| 475 734

IGHT TR E LEVELS 2300 - 0700 BM INUTE SAMFLES ;
. Crctanm Bl Cord g e unney (Hr| )

ST Mhoe| chmes) Cisise 15 25 '5:; 10k 20K 40Kk BOK __ BOW
250 - 23.5 | 9.3 L) ST 430 4h.6 i 2 49,1 43 2 AT 353 £0.7
2E45-2330 HE Tr.E 5TE w7 530 481 e 5 471 EEF 4% 1 P4
2530 - 2345 A 594 536 5 GLNT 433 455 477 413 354 306 I E
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Sound Advice Report Reference: SA — 4823-5
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Oo:Aah - 0200 4.5 | B2y P 42 & 355 qh 445 Jhai 203 33 1ra
30 = 03 446.9 a03 58 52 414 isd 4k 441 a6 1 270 407 E B
3% =-0330 4491 8z2 B4 D | 438 &0.8 44.0 460 34.2 347 3494 25
3340 -03 45 48 2 mT BhE 2 45 3 415 45 1 44 7 aTi a4 a1t 240
E345-0400 4R .0 maa = e d 52 428 ] | 457 452 ISR s a4 .8 w1
0400 -04'6 4T & ] My L 417 3aT 44 F 455 3715 Ta 3.9 a2
0452 Q430 0.8 FET 556 55 447 418 484 477 3.8 3537 9.8 730
04130 - G445 54 4.2 B 1 572 507 483 11 515 46,1 418 43 745
0445 - 0500 5n 3 9.6 574 57 563 517 553 515 52 6 i) 6.4 255
04060 - 055 SRR - 51 &5 B4 Ly 54 d 851 513 484 A5 7 iR
0518 - G530 &7 A 0 B0 50 5 B17 Ty 647 A5 T AD A AT ik
D540 - 0545 &7 6801 84 1 B4 g2 188 534 B4% 47 1 i87 4 a5
54§ - dE00 #.0 7 BT &07 f2 7 487 BE1 L 483 05 408 14
Ll - OB -] e.r LD 411 A ik ] BhiE =T 5 511 4 B0 44 4 i s
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