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LIMITATIONS TO THIS REPORT

This report has been prepared for the titled project or named part thereof and should not be used
in whole or part and relied upon for any other project without the written authorisation of WSP.
WSP accept no responsibility or liability for the consequences of this document if it is used for a
purpose other than that for which it was commissioned. Persons wishing to use or rely upon this
report for other purposes must seek written authority to do so from the owner of this report and/or
WSP and agree to indemnify WSP for any and all loss or damage resulting therefrom. WSP
accepts no responsibility or liability for this document to any other party other than the person by
whom it was commissioned.

If additional information becomes available which may affect our comments, conclusions or
recommendations WSP reserve the right to review the information, reassess any new potential
concerns and modify our opinions accordingly.
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1 INTRODUCTION

1.1  INSTRUCTION

1.1.1.  WSP UK Ltd (WSP) has been commissioned by Land & Development Advisory Ltd to provide
noise services for the development at the Ageas Bowl, Southampton (hereafter referred to as the
‘Proposed Development’).

1.1.2.  This report version replaces an earlier version, dated January 2023, and incorporates a revised
layout and some additional information requested by Eastleigh Borough Council (EBC).

1.2 SCOPE OF NOISE SERVICES

1.2.1. Consideration is given in this report to relevant national and local planning policy, appropriate
professional guidance and the specific assessment requirements which have been determined
through consultation with EBC. Details are provided in Section 2.

1.2.2. Baseline noise conditions have been quantified through a combination of noise measurements at
the site of the Proposed Development (hereafter referred to as ‘The Site’) and through the use of
road traffic data, both of which have been used to inform a 3D acoustic model of The Site and the
surrounding area. Details are provided in Section 3.

1.2.3. The approach to the modelling of road traffic and local industrial and commercial noise sources is
also provided in Section 4 of this report.

1.2.4. The assessment of the suitability of The Site for residential use (i.e. assessment of intemal noise
conditions and noise across external amenity) is provided in Section 5.

1.2.5. A summary of the findings is provided in Section 6.

1.2.6. This report is necessarily technical in nature, therefore a glossary of acoustic terms is provided in
Appendix A.

1.3 SITE DESCRIPTION

1.3.1.  The southern and western areas of The Site are currently used, in the main, as car parks for
patrons of the Ageas Bowl on event days. The north-eastern area is currently occupied by the
Boundary Lakes Golf Course and Marshall Drive Parking.

1.3.2. Adjacent to the site boundary in the western area of The Site, is the premises for Pitter
Commercials and the car park associated with David Lloyd Southampton West End Gym.
Approximately 56m from the eastern site boundary lies the M27 and located at the centre of The
Site is the Ageas Bowl. The site location plan is presented at Appendix B.

1.4 PROPOSED DEVELOPMENT

1.4.1. The development proposals include for a full planning application for the erection of 186 dwellings,
a 71-bedroom care home (Use Class C2), a 142-bedroom hotel (Use Class C1), a well-being
centre (Use Class E / F2), improvements to existing stadium, new vehicular access, car parking,
pedestrian circulation, together with associated tree planting, landscaping, SuDS and biodiversity
enhancements.

1.4.2. The Layout Plan for the Proposed Development is provided in Appendix C, for reference.
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2 POLICY, GUIDANCE AND CONSULTATION
21 NATIONAL AND LOCAL POLICY AND PROFESSIONAL GUIDANCE
2.1.1. Forreference, a summary of the national and local policy and professional guidance which has
been considered in this noise assessment is provided, below, with full details provided in
Appendix D.
NATIONAL POLICY
= National Planning Policy Framework (NPPF) (2021);
= Noise Policy Statement for England (NPSE) (2010); and
= Planning Practice Guidance (PPG) (2019).
LOCAL POLICY
= Eastleigh Borough Local Plan 2016-2036 (adopted April 2022)
PROFESSIONAL GUIDANCE
= Association of Noise Consultants, Chartered Institute of Environmental Health, Institute of
Acoustics - Professional Practice Guidance on Planning and Noise: New Residential
Development (ProPG) (2017);
= World Health Organisation - Guidelines for Community Noise (WHO Guidelines) (1999);
= British Standards Institution - British Standard 8233:2014 - Guidance on sound insulation and
noise reduction for buildings (BS 8233) (2014);
= Association of Noise Consultants - Acoustics Ventilation and Overheating — Residential Design
Guide Version 1.1 (AVO Guide) (2020);
= Department of Transport Welsh Office - Calculation of Road Traffic Noise (CRTN) (1988);
= Transport Research Laboratory - Converting the UK traffic noise index La1o,18n to EU noise
indices for noise mapping (TRL Conversions Document) (2002); and
= British Standards Institution - British Standard 4142:2014+A1:2019 — Methods for rating and
assessing industrial and commercial sound (BS 4142) (2019).
2.2 CONSULTATION
2.2.1. The acting Environmental Health Officer (EHO) for noise at EBC was first consulted on 14"
September 2021, with details of the proposed assessment approach being provided at that time.
2.2.2. It was confirmed that the assessment should be undertaken in line with current professional
guidance, namely, ProPG, BS 8233 and BS 4142, the latter with regard to noise from nearby
commercial premises and from the Ageas Bowl.
2.2.3. Through pre-application discussions held between EBC and the project team for the Proposed

Development, it is understood that the issue of noise from the Ageas Bowl stadium across external
amenity spaces (particularly private garden spaces) has been raised and should be minimised as
far as practicable.
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Land & Development Advisory Ltd Page 2 of 24



2.24.

2.2.5.

2.2.6.

2.2.7.

\\\I)

A consultee response was received from another EBC Environmental Protection Officer in
response to the original version of this report, in March 2023, following its submission as an
application document. The points raised in that response are addressed within the following
sections and, more succinctly, in a WSP technical note dated 28 July 2023. The EBC consultee
response and WSP technical note are presented at Appendix E.

Additional discussions took place between WSP, EBC Senior Environmental Protection Officer Neil
Scott and the Southampton and Eastleigh Licensing Partnership Senior Licensing Officer lan
McGuiness in March 2023.

During these discussions Mr Scott confirmed that EBC has no explicit policies or supplementary
planning guidance on the use of BS 4142 and that the Standard would, in any event, be
inappropriate for an assessment of noise from the Ageas Bowl.

Mr McGuiness confirmed that concerts at the Ageas Bowl were very occasional and typically
occurred only once or twice in any given year. It is understood that only one concert took place in
2023 (with no others planned at the time of writing). Under these circumstances, each proposed
concert has a bespoke event management plan which includes music noise levels that are agreed
by the Safety Advisory Group.

AGEAS BOWL, SOUTHAMPTON PUBLIC | WSP
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BASELINE ENVIRONMENT

3.1
3.1.1.

3.2

3.2.1.

3.2.2.

3.2.3.

EXISTING NOISE SOURCES

The key existing sources of noise in proximity to The Site are:

Road traffic noise from the M27;

= Noise from events held at the Ageas Bowl;

Vehicle movements within the car park associated with David Lloyd Southampton; and
= QOperational noise generated within the premises of Pitter Commercials.

Road traffic noise has been quantified based on traffic data which have been supplied by the
project transport consultant, WSP.

Noise from the Ageas Bowl has been quantified based on attended noise measurements obtained
during a ‘The Hundred’ cricket event. The use of noise measurements obtained during a ‘The
Hundred’ event is considered to represent a robust assessment case, as such events include
music played through the stadium PA system (which is atypical for some other forms of cricket)
and the matches are understood to be high-capacity attendance. The format for such cricket
matches is also fast-paced and geared towards ‘high-scoring’ innings, which draws greater noise
from the crowds in response.

Operational noise from Pitter Commercials and vehicle noise from the David Lloyd Southampton
car park have been quantified through the acoustic modelling of key noise-generating activities and
based on information provided by the owner of Pitter Commercials. Unattended noise
measurements were also undertaken at the boundary of Pitter Commercials to aid in the calibration
of modelled noise sources.

Further details of these sources of noise and the key modelling assumptions are presented in
Section 5, below.

ATTENDED NOISE MEASUREMENTS

Attended noise measurements were undertaken by WSP at two locations in proximity to the Ageas
Bowl stadium on Monday 16th August 2021 to establish noise levels during a “The Hundred’ cricket
event. The measurements were undertaken concurrently during the match at the two locations,
such that the predicted noise levels generated by the acoustic model could be calibrated and
verified.

Each microphone was protected with a foam windshield and each kit had been calibrated by a
UKAS accredited laboratory within the previous 24 months. The kit was also field calibrated at the
commencement and conclusion of the survey using calibrators, which had themselves been
calibrated by a UKAS accredited laboratory within the previous twelve months. No significant drift
in the calibration signal was noted. The survey equipment used is tabulated in Appendix F.

The weather during the attended survey was conducive to the measurement of noise, with wind
speeds below 5 m/s and dry conditions throughout. As such, the weather is considered not to have
significantly affected the noise measurements.

AGEAS BOWL, SOUTHAMPTON PUBLIC | WSP
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3.2.4. Details of the two measurement locations are provided, below, and they are indicated graphically in
in plan at Appendix G.

= Short-Term Measurement Location 1 (STML1) - located at the crest of a bund approximately
80m to the west of the stadium concourse area. There was a direct line of sight from the
measurement location to the cricket pitch, albeit with a limit angle of view. The microphone was
located on a tripod, approximately 1.5m above local ground level. The measurement data have
been obtained under free field conditions, i.e. 3.5m or more from any hard, acoustically
reflective surfaces other than the ground. The measurements commenced at 18:54 hrs in order
to capture the full match which began at 19:00 hrs and measurements ceased at 21:49 hrs
following the conclusion of the match. The dominant sources of noise during the match were
brief excerpts of music which coincided with events during the match (e.g. runs being scored,
change-over of batsmen, interval between innings) and noise from the crowd during key points
(e.g. runs being scored, batsmen being given out).

B Short-Term Measurement Location 2 (STML2) - located in proximity to the Hampshire
Wellbeing Centre approximately 80m to the south of the stadium concourse area. There was a
direct line of sight from the measurement location to the cricket pitch and a wide angle of view of
the crowd. The microphone was fixed to a pole, approximately 2m above local ground level. The
measurement data have been obtained under free field conditions, i.e. 3.5m or more from any
hard, acoustically reflective surfaces other than the ground. The measurements commenced at
17:23 hrs in order to capture the full match which began at 19:00 hrs and measurements
ceased at 22:00 hrs following the conclusion of the match. The dominant sources of noise
during the match were the same as those noted at Measurement Location 1.

RESULTS

3.2.5. The noise survey results for each of the locations described above are summarised below in
Tables 3-1 and 3-2. The results are presented as hourly ambient noise levels (Laeq,1n) and
background noise levels (Largo 1n).

Table 3-1: Hourly measured results at STML1

Noise levels (dB)

Time .
Laeg,1n Lago.1n
19:00 | 51 49
20:00 51 49
21:00* | 53 48

*- Incomplete measurement period. Measurements ceased at 21:49 following the conclusion of the match
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Table 3-2: Hourly measured results at STML2

Noise levels (dB)

Time

! Laeq,1h Lago,1n
19:00 | 55 | 52
20:00 56 52
21:00 | 57 52

3.3 UNATTENDED NOISE MEASUREMENTS

3.3.1. Unattended noise measurements were undertaken by WSP at the shared boundary between The
Site and the premises of Pitter Commercials between 12% January and 18" January 2022 to
establish the baseline noise conditions towards the western area of The Site where private
dwellings are proposed.

3.3.2. Details of the measurement location are provided, below.

= Long-Term Measurement Location 1 (LTML1) - located on a tripod, approximately 1.5m
above local ground level and approximately 4m from the boundary of Pitter Commercials. The
measurement period was from 15:00 hrs on 12" January to 13:00 hrs on 18" January 2022.

3.3.3. The measurement data have been obtained under free field conditions, i.e. 3.5m or more from any
hard, acoustically reflective surfaces other than the ground.

3.3.4. The microphone was protected with a foam windshield and the kit had been calibrated by a UKAS
accredited laboratory within the previous 24 months. The kit was also field calibrated at the
commencement and conclusion of the survey using a calibrator, which had itself been calibrated by
a UKAS accredited laboratory within the previous twelve months. No significant drift in the
calibration signal was noted. The survey equipment used is tabulated in Appendix F.

3.3.5. Weather conditions were conducive to the measurement of noise throughout the survey period,
with no precipitation noted and wind speeds generally below 5 ms™.

3.3.6. The measurement location is indicated graphically in Appendix G.
RESULTS
3.3.7. The noise survey results are summarised, below, in Table 3-3 and in more detail in Appendix H.

3.3.8. The typical daytime (Laeq 16n) @nd night-time (Laeqsn) @ambient noise levels have been derived by
taking the arithmetic average of all the 16 hour (07:00 — 23:00) or 8 hour (23:00 — 07:00) ambient
noise level values throughout the survey period.

3.3.9. The typical night-time maximum (Larmax) Noise level has been derived by taking the arithmetic
average of the Larmaxsmin Value which is exceeded 10 times during the night-time period.

3.3.10. The typical background (Largo.1) noise levels have been derived by taking the arithmetic average of
the lowest modal values of the Lagp 1sm levels measured during each daytime (07:00 —23:00) and
night-time (23:00 — 07:00) period.

AGEAS BOWL, SOUTHAMPTON PUBLIC | WSP
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Table 3-3: Long-term measurement results at LTML1

Daytime Noise levels (dB)

Night-time Noise levels (dB)

Measurement Location

Laeq,16n L Ag0.15min Laea.sn Lago.15min L AFmax.5min
LTML1 53 48 49 42 65
AGEAS BOWL, SOUTHAMPTON PUBLIC | WSP
Project No.: 70073579 August 2023
Land & Development Advisory Ltd Page 7 of 24



\\\l)

ACOUSTIC MODELLING AND NOISE SOURCES

4.1

4.11.

4.1.2.

4.1.3.

4.2

4.21.

422

423.

MODELLING APPROACH AND GENERAL ASSUMPTIONS

A detailed acoustic model of the Proposed Development and surrounding area has been produced
to help quantify the level of noise at the proposed residential properties. The model has been
produced using CadnaA® noise mapping software and the modelled site layout is based upon site
layout plan provided by Calderpeel Architects, which is presented in Appendix C.

The base mapping has been established using Ordnance Survey open data and the topography
across the area surrounding the site has been based on 1m Digital Terrain Model (DTM) data.

The following assumptions have been adopted in the acoustic model:

= Ground absorption has been set at 1 to approximate the predominantly acoustically absorbent
ground cover between the noise sources and the facades of the proposed residential properties.

m All buildings are reflecting, with the order of reflections set within the model at 2;

® The heights of existing buildings located near to the Proposed Development been approximated
individually using online mapping software;

= Heights of the proposed residential properties have been determined from elevations provided
by Calderpeel Architects.

= Noise levels have been predicted at the facades of each of the proposed residential properties
at heights of 1.2m above ground floor level and 1.2m above each floor level.

ROAD TRAFFIC NOISE

The road traffic noise across The Site is dominated by the M27 (J6 to J7). Therefore, road traffic
noise has been modelled based on traffic data for the M27 provided by the project transport
consultant, WSP.

The 18-hour annual average weekday traffic (AAWT) flow has been provided along with the
average vehicle speed and the percentage of heavy vehicles for both the westbound and
eastbound carriageways. These data have been forecast for the future baseline scenario in the
year 2027. As a general rule, road traffic flows increase naturally over time, therefore baseline road
traffic flows (and by extension, road traffic noise) for the current year could reasonably be expected
to be lower than that which has been predicted for the year 2027. Therefore, the use of future
baseline data for the year 2027 represents a robust assessment case.

Table 4-1 presents the 18-hour AAWT traffic data for each of the modelled roads.

Table 4-1: Road traffic data for the road network surrounding the site

Direction 18-Hour AAWT Percentage of HDV Avg. Speed (kph)
Westbound 76,471 3% 97
Eastbound 76,752 3% 97

AGEAS BOWL, SOUTHAMPTON PUBLIC | WSP
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4.3.6.
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Noise levels from road traffic within the model have been calculated using the CRTN methodology.
As the CRTN methodology predicts noise levels in terms of the dB La1o,1en, CcOrrections are required
in order to derive the daytime and night-time average equivalent noise levels in line with the

BS 8233 criteria. In order to calculate the daytime (07:00 — 23:00 hours) Laeqg,16n, 2 dB has been
subtracted from the predicted dB Lao1sn. TRL method 3" has been used to convert the predicted
dB La1o,1en value into the night-time (23:00 — 07:00 hours) dB Laegsn value.

NOISE FROM COMMERCIAL PREMISES

In Section 3.1, sources of commercial noise have been identified which warrant consideration with
respect to the potential for noise impacts on the Proposed Development. These sources of noise
are:

= Noise from events held at the Ageas Bowl;
® Vehicle movements within the car park associated with David Lloyd Southampton; and
= Operational noise generated within the premises of Pitter Commercials.

To underpin a single set of definitive noise model plots, suitable for use in the assessment and in
the derivation of any necessary noise mitigation measures, noise from these commercial sources
has been calculated in the same base model as the road traffic noise (with sound levels predicted
separately and the noise level grid outputs then combined within one model).

To derive robust sound levels representative of these commercial sources, it has been assumed
that reasonable worst-case (noisiest) activities are taking place at each, and a sound source level
calculated on that basis. As such, the noise model plots incorporate noise from typical road traffic
conditions and worst-case commercial operations (including a ‘Hundred’ cricket match at the
Ageas Bowl) occurring simultaneously.

Furthermore, as commercial noise can be less steady and is not typically considered to be
‘anonymous’ when compared to road traffic noise (and, as such, can be more likely to annoy
residents) the commercial sound sources have also been artificially increased to incorporate
‘feature corrections’ based on the principles of BS 4142 (see Appendix A and Appendix D). The
magnitude of the feature corrections and the justifications for them are set out in the following
sections.

By assuming worst-case operations and incorporating ‘feature corrections’ into the modelled sound
sources, the sound level predictions are highly precautionary and the recommended mitigation
measures should be sufficient to avoid noise complaint conditions arising, in accordance with the
‘agent of change’ principle set out in Paragraph 187 of the NPPF.

NOISE FROM AGEAS BOWL

Observations made during site attendance of a ‘The Hundred’ cricket event on 16" August 2021
indicated that noise during the match primarily consisted of music from the PA system located
around the ground and noise from the crowd. Consequently, noise from the event has been

' Transport Research Laboratory, Converting the UK traffic noise index LA10,18h to EU noise indices for noise mapping,
2002
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modelled as discrete area sources which cover each of the seating areas immediately around the
perimeter of the pitch.

The sound power has been assumed to be the same for each of the discrete modelled area
sources to create an equal distribution of noise around the stadium.

The sound power levels of the area sources were adjusted so that the typical hourly ambient noise
levels obtained at the two attended measurement positions STML1 and STML2 (52 dB and 56 dB,
respectively) were obtained.

A +4 dB correction has then been applied to account for what is considered to be ‘clearly
perceptible’ tonal character (i.e. low frequency component) of the brief excerpts of music which are
played over the PA system at points during the match.

NOISE FROM THE DAVID LLOYD CAR PARK

The David Lloyd facilities open daily at 06:00 hrs, which is considered, in assessment terms, to fall
within the night-time period for one hour (i.e. 06:00 — 07:00).

Based on experience of assessing such facilities, the main sources of noise are car door slams,
vehicle engines starting up and vehicles travelling in and out of the site. The car park is noted as
having 189 spaces.

It has been assumed that for the night-time hour of 06:00 — 07:00, the car park will at most be at
50% capacity (i.e. 95 spaces used, when rounded to the nearest integer). For the worst-case
daytime hour, it has been assumed that the car park will be at 100% capacity.

Using representative source noise data for car door slams and engines starting up, from previous
surveys undertaken by WSP of similar facilities, a sound power level of 64 dB, per space, has been
determined. Additionally, 95 cars have been modelled as travelling into the car park between 06:00
and 07:00 and 189 cars during the worst-case daytime hour. The source noise data which have
been used in this assessment are presented in Table 4-2, below.

Table 4-2: Noise source data used to model the vehicle activity in the David Lloyd car park

Noise Source Measurement Distance (m) Laeq (dB)
| Car door slam | 10 | 70
Car engine starting 10 69
Car pass by 10 65

It is considered that the noise from car door slams would be a ‘clearly perceptible’ impulsive source
of noise at the nearest proposed residential properties, but only for a small number of vehicles (i.e.
those parked in the nearest bays, towards the south-west and south-east of the car park). For the
majority of vehicles parked further into the car park, the noise generated is considered to be either
‘just perceptible’ or not perceptible. Therefore, a +3 dB correction for has been applied to noise
from the car park.

AGEAS BOWL, SOUTHAMPTON PUBLIC | WSP
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NOISE FROM PITTER COMMERCIALS

4.3.15. Pitter Commercials operates as a commercial Large and Heavy Good Vehicles service and hire
company, which is open between 06:00 and 21:00 Monday to Friday and 06:00 and 14:00 on
Saturdays.

Noise from operations

4.3.16. Details of the key noise-generating activities were discussed in a telephone call with Mr C. Pitter,
owner of Pitter Commercials, on 25" January 2022, and these have informed the noise modelling
assumptions for the premises.

4.3.17. Below are the assessment assumptions for a typical hour which have been made based on the
information provided:

m 5 HGV arrivals within the parking area, travelling at 10 kph;

Forklifts loading and unloading for 20 minutes;

HGV engines starting up for 30 seconds every 6 minutes

5 HGV departures from the parking area, travelling at 10 kph

4.3.18. It should be noted that operational activities at Pitter Commercials are, by nature, varied in
frequency and location and the modelling assumptions stated above are taken as a reasonable
representation of the key activities during a typical hour.

4.3.19. During the installation of the unattended noise survey equipment at Long-Term Unattended
Location 1 (‘LTML1’ — see Appendix G), attempts were made to discern the nature and location of
activities occurring at the Pitters site. However, due to the poor line of sight to activities within the
premises and the masking created by the residual noise (which included noise from the M27 and
the use of the David Lloyd car park), the noise levels from individual activities occurring at Pitters
could not be accurately measured at the assessment location.

4.3.20. Therefore, representative source noise data have been adopted from previous noise surveys
undertaken by WSP for activities which are similar to those stated as taking place at Pitter
Commercials. The source data adopted are provided below in Table 4-3.

Table 4-3: Noise source data used to model the operational activity at Pitter Commercials

Noise Source Measurement Distance (m) Laeq (dB)

HGV engine starting up 10 72
HGV pass-by 10 70
Forklift Loading/unloading 10 51

4.3.21. To verify that these data are representative of the stated activities, the noise levels have been
modelled from a relatively central location within the Pitter Commercials yard, based on the
assumptions listed above for a typical hour. The specific sound level has then been predicted at
LTML1 within the model, in combination with the sound levels from the other contributing sources.

4.3.22. The results have then been compared with the average, or ‘typical’ hourly ambient noise level
measured between 06:00 and 21:00 hrs at LTML1 which is 55 dB. The predicted noise level within
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the model for a typical hour, based on the adopted source noise data is 56.4 dB, which
overpredicts the typical noise level at LTML1 by a minimum of 1.4 dB.

4.3.23. Therefore, based on the results of this validation procedure, the predicted noise levels from the
acoustic model, for a typical hour, are considered robust and suitable for use in this assessment.

4.3.24. ltis considered that the noise from HGV and the forklift would be ‘clearly perceptible’ at the nearest
proposed residential properties. Such noise sources are considered to be impulsive, therefore a
correction of 6 dB has been added to the noise from Pitter Commercials. Given that impulsivity
won'’t be clearly perceptible at those proposed dwellings that are set back, or screened, from
Pitters Commercials, this approach arguably contributes to over precautionary predictions at those

locations.
AGEAS BOWL, SOUTHAMPTON PUBLIC | WSP
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5 NOISE ASSESSMENT

5.1 INTRODUCTION

5.1.1. This section provides the assessment of the suitability of the site for residential use and generally
follows the approach set out in ProPG (although incorporates modifications to account for noise
from commercial activities in the vicinity of the proposed development. The assessment takes into
consideration road traffic noise from the M27 and commercial noise from the Ageas Bowl, David
Lloyd car park and Pitter Commercials.

5.1.2. In accordance with the ProPG, the assessment is presented in two main stages:
= Stage 1, which provides an initial site noise risk assessment, based on the sound levels

(incorporating feature corrections) predicted by the noise model across the undeveloped site;
and
= Stage 2, which provides an assessment of the developed site, comprising the following four
elements:
e good acoustic design;
¢ internal noise levels;
o external noise levels; and
e any other relevant issues.
5.1.3. The assessment of any other relevant issues includes the potential for noise complaints from future
occupants of the Proposed Development as a result of noise generated at nearby commercial
premises (i.e. the Ageas Bowl, David Lloyd car park and Pitter Commercials), in accordance with
the Agent of Change Principle set out in the NPPF.
5.1.4. The predicted daytime noise levels in this assessment include the following:
= noise generated from an event at the Ageas Bowl, with the adopted source levels including a
4 dB feature correction;

® noise generated in the worst-case hour within David Lloyd car park (which assumes 100%
capacity) with the adopted source levels including a 3 dB feature correction;

= noise generated during a typical hour at Pitter Commercials (based on information provided by
the owner) with the adopted source levels including a 6 dB feature corrections; and

® road traffic noise from the M27.

5.1.5. The predicted night-time noise levels in this assessment include the following:
= noise generated within David Lloyd car park (50% capacity);
= noise generated during a typical hour at Pitter Commercials (based on information provided by

the owner); and
® road traffic noise from the M27.
5.1.6. Itis understood that events at the Ageas Bowl do not take place during the night-time period,

based on information provided by the Operations Director.
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PROPG STAGE 1 ASSESSMENT
INITIAL SITE NOISE RISK ASSESSMENT

The initial site noise risk assessment has been based on the predicted daytime and night-time
noise levels across the undeveloped site. The initial site noise risk assessment compares the
predicted noise levels across the site against the risk of adverse effect categories set out in Figure
1 of ProPG (this figure has been produced as Figure D-1 in Appendix D for reference.

Figure 11 in Appendix I, presents the daytime ambient noise levels predicted across the
undeveloped site at ground-floor level (including contributions from road traffic and commercial
noise sources). The noise levels are typically between 55 and 60 dB nearest to the shared
boundary with Pitter Commercials and David Lloyd car park and in the area to the south of the
Ageas Bowl, which fall within ProPG’s low risk of adverse effect category. For majority of the site to
the west of the Ageas Bowl, noise levels are predicted to be between 50 and 55 dB, which fall
within the negligible to low-risk categories. In the small area to the north-east of the Ageas Bowl,
noise levels are predicted to be between 60 and 65 dB, which falls within the low to medium risk
categories.

Figure 12 in Appendix I, presents the night-time ambient noise levels predicted across the
undeveloped site at ground-floor level (including contributions from road traffic and commercial
noise sources). The noise levels are typically between 50 and 55 dB nearest to the shared
boundary with Pitter Commercials and David Lloyd car park and in the area to the south of the
Ageas Bowl, which fall within ProPG’s low to medium risk of adverse effect category. For majority
of the site to the west of the Ageas Bowl, noise levels are predicted to be between 45 and 50 dB,
which fall within the low-risk category. In the small area to the north-east of the Ageas Bowl, noise
levels are predicted to be between 55 and 60 dB, which falls within the medium risk category.

ProPG's initial site noise risk assessment states that:

“An indication that there may be more than 10 noise events at night (2300 — 0700) with Lamax,r >
60 dB means the site should not be regarded as negligible risk”

The 10th highest maximum noise level measured at LTMLA1 (i.e. at the shared boundary with Pitter
Commercials) is 65 dB and so The Site should not be regarded as having a negligible risk of
adverse effect.

The maximum noise level from a car door slamming which has been assumed within the
assessment is 72 dB Lamax at a distance of 10m (i.e. the approximate distance between the nearest
car space within the car park and The Site). This level has been obtained from survey
measurements which have been undertaken previously by WSP and which have been used for
previous assessments. As this value is in excess of 60 dB, The Site should not be regarding as
having a negligible risk of adverse effect.

The maximum noise levels measured at STML1 and 2 (i.e. in proximity to the Ageas Bowl) are 77
dB and 79 dB, respectively, which are both in excess of the 60 dB threshold which would indicate a
negligible risk.

In summary, noise levels within the site are predicted to exceed the negligible risk of adverse
effect, particularly in proximity to Pitter Commercials, the David Lloyd car park and the southern
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and north-eastern portions of The Site. Consequently, a more detailed assessment has been
undertaken in accordance with Stage 2 of ProPG, as set out below.

5.3 PROPG STAGE 2 ASSESSMENT
GOOD ACOUSTIC DESIGN

5.3.1. In accordance with local policy, and professional guidance, it is important that the scheme design
has been influenced at the earliest possible opportunity, by an understanding of local noise
constraints. The applicant has engaged with WSP at the masterplanning stage and the following
design features have been included, as shown on the site layout plan in Appendix C:

= Residential buildings have been configured such that most garden spaces are located away
from the dominant sources of noise (i.e. the M27 and Ageas Bowl). The only exceptions to this
are a small number of gardens in proximity to Pitter Commercials and the David Lloyd car park,
however there are other design considerations which prevent the dwellings and their associated
gardens from being in an altemative part of The Site or orientated differently.

B The car parking provision associated with the Ageas Bowl is to be relocated to the east, in
proximity to the M27. The effect of this is that event attendees, who access or exit the stadium
at the north-west and south-east points are drawn to the north-east, away from the proposed
residential properties, minimising potential noise generated before and after events, both from
those on foot and those using a car.

INTERNAL NOISE LEVELS
Summary of Criteria

5.3.2. Table 5-1 presents the criteria for noise levels within internal habitable spaces of the proposed
sensitive receptors during the daytime and night-time periods. These levels are taken from the
ProPG (based on those set out in BS 8233) and are in accordance with the requirements of EBC.

Table 5-1: Summary of the applicable criteria for internal habitable noise levels
Period Times Sound Pressure Level, dB ("
Day 07:00 - 23:00 35 dB Laeq,16nr

30 dB Laeggnr
Night 23:00 - 07:00
45 dB LaFmax

5.3.3. For noise levels across private external amenity spaces, a target noise level of 55 dB Laeq 16n has
been assumed which is equivalent to the upper guideline levels for noise levels across external
amenity space as set out in the ProPG and BS 8233.

Daytime

5.3.4. Based on the adopted daytime internal criterion of 35 dB (Laeq 16n), the equivalent external level is
50 dB Laeq,16h, based on a partially open window providing 15 dB sound reduction.
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Figures I-3 to I-7 in Appendix | present the worst-case noise levels predicted across the site from
all sources (assuming activities at Pitters Commercials, the David Lloyd car park and a Hundred
game at the Ageas Bowl) during the daytime at ground, 1%, 2", 3" and 4 " floor, respectively.

It can be seen that the daytime levels at facades of a significant number of the private residential
properties in the western area of The Site are no more than 50 dB (indicated by the blue contour),
whereby acceptable internal noise levels would be achieved with windows partially open. For
dwellings that fall within this contour, it is anticipated that habitable intermal noise levels can be
achieved with standard thermal double glazing and ventilation achieved naturally, through open
windows. The facades of properties within the Proposed Development whereby acceptable internal
noise levels would be achieved with windows partially open are indicated in Figures J-1 to J-5 of
Appendix J.

For properties located within the mustard, orange and red contours, noise levels during the
daytime are predicted to exceed 50 dB and consequently, consideration is given in the section
titled ‘Internal Ambient Noise Levels with Closed Windows’ to acoustic performances of glazing
and ventilation systems in order to achieve habitable noise levels within sensitive spaces of those
properties.

Night-time

Based on the adopted night-time internal criterion of 30 dB (Laeq,16n), the equivalent external level
is, therefore, 45 dB Laeq,sh.

Figures I-8 to I-12 in Appendix | present the predicted noise levels across the site during the night-
time at ground, 1st, 2nd, 3rd and 4th floor, respectively.

As is the case with the predicted daytime levels, the night-time levels outside a significant number
of properties are no more than 45 dB, (indicated by the green contour), whereby acceptable
internal sound levels would be achieved with windows partially open. For dwellings that fall within
this contour, it is anticipated that habitable internal noise levels can be achieved with standard
thermal double glazing and ventilation achieved naturally, through open windows. The facades of
properties within the Proposed Development whereby acceptable internal sound levels would be
achieved with windows partially open are indicated in Figures J-1 to J-5 of Appendix J.

For properties located within the blue, mustard and orange contours, noise levels during the night-
time are predicted to exceed 45 dB and consequently, consideration is given in the section titled
‘Internal Ambient Noise Levels with Closed Windows’ to acoustic performances of glazing and
ventilation systems to achieve habitable noise levels within sensitive spaces of those properties.

Internal Ambient Noise Levels with Closed Windows

It is identified above that habitable internal noise levels can be achieved in a significant proportion
of properties with open windows. For dwellings exposed to external ambient noise levels more than
50 dB Laeq,16n during the daytime and 45 dB Laeqen during the night-time, it is appropriate to
undertake a detailed assessment which assumes windows are closed. Consideration is also given
to maximum noise levels from individual events such as car door slams within the David Lloyd car
park, engines starting in the Pitter Commercials premises.

This section presents the acoustic performance requirements relating to the sound insulation of the
dwelling facades such that internal ambient noise levels within habitable rooms comply with the
criteria presented in Table 5-1. The assessment has been undertaken in accordance with the
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general method set out in BS EN 12354-3:2017 - Building acoustics. Estimation of acoustic
performance of buildings from the performance of elements. Airborne sound insulation against
outdoor sound.

It is assumed that the non-glazed elements of the building envelope will provide a sufficient sound
insulation performance against external noise sources and that it is the glazing and ventilation that
are likely to be the acoustic ‘weak link’ of the building facade. Consequently, it is these elements
that have been considered further.

The following assumptions have been used for the assessment of the sound insulation
requirements of the building envelope:

= The sound insulation performance has been based on specific manufacturers’ data. It has been
assumed that the on-site performance will be comparable with the manufacturer’s claimed
performance;

= The predictions assume good quality workmanship, for example that windows, doors and
opening lights are well sealed. Poor workmanship or low-quality seals may result in predicted
internal noise levels being exceeded;

= External walls are assumed to be of brick or block construction;
= Bedrooms are assumed to have a single unit ventilator;

= |iving rooms are assumed to have two-unit ventilators;

= All rooms are assumed to have a reverberation time of 0.5 s;

= A low frequency correction has been applied to all calculations to account for the frequency
spectrum of road traffic; and

= Room and glazing dimensions have been based on drawings provided by PRP Architects.

Details of the recommended acoustic performance requirements of the glazing and ventilation
systems are given in Table 5-2, below, for the properties exposed to external ambient noise levels
more than 50 dB Laeqg,16n during the daytime and 45 dB Laeqen during the night-time and properties
exposed to maximum noise levels in excess of 60 dB during the night-time.

Figures J-1 to J-5 in Appendix J indicate the facades of the proposed dwellings to which the
glazing and ventilation systems set out in Table 5-2 should be assigned.
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Table 5-2: Glazing and ventilation acoustic performance requirements

Acoustic Performance Requirements

Key Colour in Figure |

H1 in Appendix H

Window Units Ventilation Strategy

Standard thermal double-

glazing system Natural ventilation (i.e. open windows)

Standard thermal double- ADF System* 1
glazing system with a (Background ventilators and intermittent
minimum performance of extract fans) with a minimum performance of
31 dB Rw and 27 dB Rw + Crr 32 dB Dnew
Improved performance ADF System* 1
double-glazing system with a (Background ventilators and intermittent
minimum performance of extract fans) with a minimum performance of
35 dB Rwand 31 dB Rw + Cir 32 dB Dnew

Improved performance
double-glazing system with a
minimum performance of
35dB Rw and 31 dB Rw + Cir

ADF System* 3
Continuous mechanical extract (MEV) with a
minimum performance of 36 dB Dnew

Standard thermal double-
glazing system with a
minimum performance of
34 dB Rw and 30 dB Rw + Crr

ADF System* 4
Continuous mechanical supply
and extract with heat recovery (MVHR)

* - “ADF System” is the name given to various ventilation strategies set out in Approved Document F (ADF) = Means of
Ventilation, 2010 Edition. These systems are described further in Table 5-3.

5.3.18. Details of the proposed ventilation systems for all ventilation requirements (i.e. whole dwelling,
extract and purge ventilation) are provided below in Table 5-3.
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Table 5-3: Details of the proposed ADF systems

Ventilation System

System 1 - Background
ventilators and
intermittent extract fans

System 3 - Continuous

mechanical extract
(MEV)

System 4 — Continuous
mechanical supply and
extract with heat
recovery (MVHR)

Provision with ADF system / purpose

Whole Dwelling
Ventilation

Background ventilators
(trickle vents)

Continuous mechanical
extract = minimum low
rate. Trickle vents
provide inlet air

Continuous mechanical
supply and extract —
minimum low rate

Extract Ventilation

Intermittent extract fans
for room where excess
vapour or pollutants are
released (e.g. bathrooms
and kitchens)

Continuous mechanical
extract = minimum high
rate. Trickle vents
provide inlet air

Continuous mechanical
supply and extract =
minimum high rate

Purge Ventilation

Typically provided by
opening windows

Typically provided by
opening windows

Typically provided by
opening windows

Windows can be opened when purge ventilation is required for the rapid removal/dispersal of
odour or pollutants (e.g. water vapour, burnt toast, paint vapours). The noise criteria are likely to be
exceeded in some rooms at this time; however, ProPG states that the internal noise criteria are
generally not applicable during purge ventilation conditions, as this condition would only arise
occasionally, last for a short period of time, and is at the occupier’s discretion.

It should be noted that where Systems 3 (both centralised or decentralised systems) and 4 are
proposed, consideration of the mechanical and structure-bormne noise generated by the system
itself, will be required at the detailed design stage, to ensure that the recommended acoustic

performance of the facade is not undermined by the ventilation system.

With regard to overheating, noise levels at the facades of a significant number of properties in the
western portion of the Proposed Development are sufficiently low that internal habitable spaces
can be cooled passively, through the use of openable windows (i.e. where noise levels are
predicted to fall below 50 dB Laeq 16n during the daytime and 45 dB Laeqsn during the night-time.

For the proposed hotel, which is exposed to elevated noise levels from the M27, it is proposed that
rooms are comfort cooled.

For dwellings closest to the boundary with Pitter Commercials and the David Lloyd car park, it is
predicted that internal habitable noise levels at first and second floor level will be exceeded if
windows are opened to provide thermal comfort. However, it is noted that those facades which are
most exposed to elevated noise levels are north and north-east facing, which are generally
considered to be of a low risk of overheating in comparison to facades which face the south-east
and south-west (i.e. where noise levels are sufficiently low enough that overheating can be
passively controlled). Consequently, it is anticipated that windows would not need to be opened to
control overheating for prolonged periods.
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EXTERNAL AMENITY AREA NOISE LEVELS

Figure I-1 in Appendix | indicates that noise levels during the daytime in most private garden
spaces associated with two and three storey properties meet the upper guideline noise level in BS
8233 of 55 dB Laeq,16h-

There are a limited number of private gardens (9 of 102), however, where noise levels are
predicted to exceed 55 dB Laeg,16n. NOise levels in these garden spaces are predicted to exceed the
55 dB Laeq,16n guideline level by up to 1.9 dB.

With regard to external amenity space, BS 8233 states that:

“...it is also recognized that these guideline values are not achievable in all cicumstances
where development might be desirable. In higher noise areas, such as city centres or urban
areas adjoining the strategic transport network, a compromise between elevated noise levels
and other factors, such as the convenience of living in these locations or making efficient use of
land resources to ensure development needs can be met, might be warranted. In such a
situation, development should be designed to achieve the lowest practicable levels in these
extemal amenity spaces, but should not be prohibited”

In this case, noise levels are influenced to some degree by the M27, which is a strategic road. It is
acknowledged that a garden fence in excess of 2m would be needed to mitigate noise level
contributions from the nearby David Lloyd car park, however there are other design constraints
(e.g. visual) which are likely prevent this from being an acceptable solution. Given the relatively
small exceedance in these garden spaces, further mitigation is not considered necessary.

Predicted noise levels during the daytime are predicted to exceed the 55 dB Laeq,16n guideline value
across the maijority of balcony spaces associated with the apartment blocks to the west of the
Ageas Bowl and in the independent living facility to the south. Exceedances range from 1 dB to

9 dB, however it is important to note that noise predicted from the use of the Ageas Bowl is a
significant contributor in these areas. The number of events at the Ageas Bowl which are likely to
generate noise levels of the order of magnitude of those used in this assessment will be very
limited over the course of the year. For reference, the number of cricket events anticipated to
generate noise levels comparable with those assumed in this assessment are approximately 21 (7
international matches, 7 T20 matches, as occurred in 2019, and 7 The Hundred matches which
began in 2021). Furthermore, international matches, whilst well-attended, do not have music over
the PA system. Without the contribution from the Ageas Bowl, noise levels are significantly lower
and meet the 55 dB limit across the majority of balconies. Small exceedances are noted at the
northernmost and southernmost apartment blocks, however, these exceedances are predicted to
be no greater than 1 dB. Where balcony spaces do still exceed the 55 dB limit, the following
guidance from BS 8233 is relevant:

“...it is also recognized that these guideline values are not achievable in all circumstances
where development might be desirable. In higher noise areas, such as city centres or urban
areas adjoining the strategic transport network, a compromise between elevated noise levels
and other factors, such as the convenience of living in these locations or making efficient use of
land resources to ensure development needs can be met, might be warranted. In such a
situation, development should be designed to achieve the lowest practicable levels in these
extemal amenity spaces but should not be prohibited.”

AGEAS BOWL, SOUTHAMPTON PUBLIC | WSP
Project No.: 70073579 August 2023
Land & Development Advisory Ltd Page 20 of 24



5.3.29.

5.3.30.

5.3.31.

5.3.32.

5.3.33.

5.3.34.

5.3.35.

\\\I)

and

“Other locations, such as balconies, roof gardens and terraces, are also important in residential
buildings where normal external amenity space might be limited or not available, i.e. in flats,
apartment blocks, etc. In these locations, specification of noise limits is not necessarily
appropriate.”

BS 8233 further states that:

“Small balconies may be included for uses such as drying washing or growing pot plants, and
noise limits should not be necessary for these uses.”

In summary, noise levels are predicted to fall below 55 dB Laeq,16n fOr most private external amenity
spaces, with minor exceedances predicted in only 9 of 102 gardens. In these spaces, there are
design constraints which limit solutions to reduce these minor exceedances. In balcony spaces,
noise levels are predicted to exceed 55 dB Laeq16n during an event at the Ageas Bowl, though fall
below 55 dB Laeg,16n across most spaces when no events take place. It should be noted that events
are likely to be very limited in number over the course of the year and so exposure to elevated
noise levels on balcony spaces will be very infrequent. Furthermore, given that BS 8233 suggests
that imposing noise limits in balcony spaces is not always appropriate, it is considered, on balance,
that further mitigation is not necessary.

ANY OTHER RELEVANT ISSUES

In accordance with the ‘agent of change’ principle set out in NPPF, it is important to demonstrate
that noise from existing, established businesses in proximity to new residential development is not
likely to result in complaints from occupants of the proposed properties.

Based on the assumptions presented in section 4.3, noise from the Ageas Bowl, the David Lloyd
car park and Pitter Commercials, has been predicted at the receptors within the Proposed
Development using the 3D acoustic model.

NOISE FROM THE AGEAS BOWL

The predicted noise level at the worst-affected property (i.e. the north fagade of the independent
living facility located to the south) from noise at the Ageas Bowl is 62 dB. The predicted residual
level (i.e. ambient noise level from the M27 in the absence of noise from the Ageas Bowl) at this
location is 58 dB. Therefore, the noise from the Ageas Bowl is predicted to exceed the residual
noise level by 5 dB at the fagade and in the balcony spaces, albeit only for the few hours when the
events take place. It should be noted that predicted noise from the Ageas Bowl includes for a 6 dB
correction for the prevalence of acoustic features, which is considered to represent a robust
assessment case.

In terms of internal habitable noise levels, sufficient ventilation is provided at this property through
the proposed ventilation strategy (see Tables 5-2, 5-3 and Figures I-1 to I-5 in Appendix |) such
that windows do not need to be opened for ventilation. Furthermore, as this fagade is north-facing,
the requirement for windows to be open to provide thermal comfort is reduced. Therefore, with
windows closed, the glazing performance which has been recommended would be sufficient to
maintain habitable internal noise levels.

It is also important to note that sporting events at the Ageas Bowl take place during daytime hours,
without the risk to sleep disturbance during the more sensitive night-time hours (23:00 to 07:00).
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Furthermore, as stated in paragraph 5.3.8, events at the Ageas Bowl which are likely to result in
the noise levels presented in this assessment are likely to be very limited over the course of the
year, with noise levels typically being lower.

Therefore, given the limited time for which an event takes place (generally a few hours in the
afternoon/evening), the limited number of occasions where noise from the Ageas Bowl is predicted
to exceed the residual noise level, and given the option available to manage noise levels with
closed windows, it is suggested that the likelihood of complaint from occupiers is low.

The noise levels from the very occasional concerts that take place at the Ageas Bowl have not
been included in the modelling or assessment as these are controlled on a case-by-case basis
through bespoke event management plans (see Section 2.2 and the technical note at Appendix E).

NOISE FROM PITTER COMMERCIALS

The predicted noise level at the fagade of the worst-affected properties (i.e. those nearest to the
southern boundary of Pitter Commercials) is 47 dB. The predicted residual level (i.e. ambient noise
level from the David Lloyd car park and the M27 in the absence of noise from Pitter Commercials)
at these properties is 50 dB. Therefore, the noise from Pitter Commercials is predicted to fall below
the residual noise level by 3 dB at the fagade and in the garden spaces. Therefore, it is suggested
that the likelihood of complaint from occupiers because of noise from Pitter Commercials in garden
spaces is low.

In terms of internal habitable noise levels, the predicted noise level from Pitter Commercials is
below 50 dB Laeq,1nand is therefore not likely to result in internal noise levels which would be cause
complaint during the daytime if windows are opened. Between 06:00 and 07:00 (i.e. during the
night-time), the predicted noise level from Pitter Commercials is in excess of 45 dB LAeq,1h by 2
dB and may therefore be noticeable in bedrooms with windows open, albeit only for the hour of
06:00 to 07:00 (i.e. the only night-time hour when the premises is open). During this hour, sufficient
ventilation is provided though the proposed ventilation strategy (see Tables 5-2, 5-3 and Figures
[-1 to I-5 in Appendix I), such that windows do not need to be opened for ventilation. Furthermore,
as this fagade is north-facing, the requirement for windows to be open to provide thermal comfort is
considered to be low. Therefore, with windows closed, the glazing performance which has been
recommended would be comfortably sufficient to maintain habitable internal noise levels during the
only affected hour of the night (i.e. Between 06:00 and 07:00). Consequently, it is suggested that
the likelihood of complaint from occupiers is low.

NOISE FROM THE DAVID LLOYD CAR PARK

The predicted noise level at the fagade of the worst-affected properties (i.e. those nearest to the
southern boundary of the car park) is 50 dB. The predicted residual level (i.e. ambient noise level
from Pitter Commercials and the M27 in the absence of noise from the car park) at these
properties is 52 dB. Therefore, the noise from the car park is predicted to fall below the residual
noise level by 2 dB at the fagade and in the garden spaces. Therefore, it is suggested that the
likelihood of complaint from occupiers as a result of noise in garden spaces from the David Lloyd
car park is low.

In terms of internal habitable noise levels, the predicted noise level from the car park is equal to
50 dB Laeq,1n and is therefore not likely to result in internal noise levels which would be cause
complaint during the daytime if windows are opened. During the night-time, the predicted noise
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level from the car park is in excess of 45 dB Laeq,1n by 2 dB and may therefore be noticeable in
bedrooms with windows open. However, sufficient ventilation is provided at this property through
the proposed ventilation strategy (see Tables 5-2, 5-3 and Figures I-1 to I-5 in Appendix |), such
that windows do not need to be opened for ventilation. Furthermore, as this fagade is north-east-
facing, the requirement for windows to be open to provide thermal comfort is reduced. Therefore,
with windows closed, the glazing performance which has been recommended would be
comfortably sufficient to maintain habitable internal noise levels during the daytime and night-time.
Consequently, it is suggested that the likelihood of complaint from occupiers is low.
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CONCLUSION

6.1.1.

6.1.2.

6.1.5.

6.1.7.

WSP UK Ltd (WSP) has been commissioned by Land & Development Advisory Ltd to provide
noise services for the development at the Ageas Bowl, Southampton. This report has been
updated following the design amendments which have been submitted.

Consideration is given in this report to relevant national and local planning policy, appropriate
professional guidance and the specific assessment requirements of Eastleigh Borough Council
(EBC). Details are provided in Section 2 of this report.

Baseline conditions have been quantified through a combination of attended and unattended noise
measurements and through the use of traffic data which has been used to inform a 3D acoustic
model of the site and surrounding area.

Ambient noise levels have been predicted across the Proposed Development site based on typical
road traffic and commercial operations occurring and a ‘Hundred’ cricket event taking place at the
Ageas Bowl which are thought to comprise the noisiest conditions likely to occur with any
regularity. Furthermore, the sound power levels adopted for the three commercial noise sources
(the Ageas Bowl, Pitters Commercials and the David Lloyd gym) has been artificially increased
(penalised) to account for the additional annoyance of any distinguishing acoustic features. For
these reasons, the ambient noise predictions that underpin the assessment are highly
precautionary and noise levels are generally likely to be lower.

An assessment of the suitability of the site for residential use (i.e. assessment of the internal and
external noise levels predicted within the proposed development) has been undertaken based on
the precautionary noise model. It is predicted that acceptable internal noise levels can be achieved
across a significant proportion of dwellings within the Proposed Development with windows opened
for ventilation and thermal comfort. Internal noise levels would be likely to be exceeded within
properties located towards the extremities of the Proposed Development during brief periods when
windows may be opened to manage thermal comfort. As the majority of these exposed elevations
are on north or north-eastern facades, where they are not prone to solar heat gain, instances of
potential overheating, which require opened windows, will be limited.

Noise levels across the majority of external amenity spaces are predicted to fall below the upper
guideline noise level of 55 dB Laeq,16n S€t out in BS 8233, with the exception of 9 garden spaces
(out of 102) where a minor exceedance is predicted. Across balcony spaces located in proximity to
the Ageas Bowl, noise levels are predicted to exceed the upper guideline level of 55 dB L aeq,16h,
however, this would only be for a few hours on a very limited number of event days (anticipated to
be in the region of 21 across the year). The guidance in BS 8233 also suggests that imposing
noise limits in balconies is not necessarily appropriate, given limited space constraints.

In accordance with the ‘agent of change’ principle set out in NPPF, the likelihood of complaint from
occupants of the Proposed Development regarding noise from the Ageas Bowl; noise from the
David Lloyd car park; and noise generated by operational activity at Pitter Commercials has been
assessed. It is anticipated that the likelihood of complaint is low and does not require further
consideration.

AGEAS BOWL, SOUTHAMPTON PUBLIC | WSP
Project No.: 70073579 August 2023
Land & Development Advisory Ltd Page 24 of 24



Appendix A

GLOSSARY OF TERMS
WS I )



\\\I)

NOISE

Noise is defined as unwanted sound. Human ears are able to respond to sound in the frequency
range 20 Hz (deep bass) to 20,000 Hz (high treble) and over the audible range of 0 dB (the
threshold of perception) to 140 dB (the threshold of pain). The ear does not respond equally to
different frequencies of the same magnitude, but is more responsive to mid-frequencies than to
lower or higher frequencies. To quantify noise in a manner that approximates the response of the
human ear, a weighting mechanism is used. This reduces the importance of lower and higher
frequencies, in a similar manner to the human ear.

Furthermore, the perception of noise may be determined by a number of other factors, which may
not necessarily be acoustic. In general, the impact of noise depends upon its level, the margin by
which it exceeds the background level, its character and its variation over a given period of time. In
some cases, the time of day and other acoustic features such as tonality or impulsiveness may be
important, as may the disposition of the affected individual. Any assessment of noise should give
due consideration to all of these factors when assessing the significance of a noise source.

The most widely used weighting mechanism that best corresponds to the response of the human
ear is the ‘A’-weighting scale. This is widely used for environmental noise measurement, and the
levels are denoted as dB(A) or Laeq, La% etc., according to the parameter being measured.

The decibel scale is logarithmic rather than linear, and hence a 3 dB increase in sound level
represents a doubling of the sound energy present. Judgement of sound is subjective, but as a
general guide a 10 dB(A) increase can be taken to represent a doubling of loudness, whilst an
increase in the order of 3 dB(A) is generally regarded as the minimum difference needed to perceive
a change under normal listening conditions.

An indication of the range of sound levels commonly found in the environment is given in the table
below.

Table A-1: Range of sound levels commonly found in the environment

Sound pressure level (dBA) Location
| 0 | Threshold of hearing |
| 20to 30 Quiet bedroom at night

30 to 40 Living room during the day
| 40 to 50 Typical office

50 to 60 Inside a car
| 60 to 70 Typical high street

70 to 90 Inside factory
AGEAS BOWL, SOUTHAMPTON WSP
Project No.: 70073579 | Our Ref No.: August 2023

Land & Development Advisory Ltd



\\\I)

Sound pressure level (dBA)

Location

100 to 110 Burglar alarm at 1 m away
110 to 130 Jet aircraft on take off
140 Threshold of pain

TableA-2: Noise terminology

Terminology Description

Ambient Sound Totally encompassing sound in a given situation at a given time, usually composed of
sound from many sources near and far. The ambient sound comprises the residual
sound and the specific sound when present.

Ambient Sound Equivalent continuous A-weighted sound pressure level of the totally encompassing

Level sound in a given situation at a given time, usually from many sources near and far, at
the assessment location over a given time interval, T. The ambient sound level is a
measure of the residual sound and the specific sound when present.

A-weighting, A-weighted decibel. This is a measure of the overall level of sound across the audible

dB(A) spectrum with a frequency weighting (i.e. ‘A’ - weighting) to compensate for the varying
sensitivity of the human ear to sound at different frequencies.

Background A-weighted sound pressure level that is exceeded by the residual sound at the

Sound Level assessment location for 90% of a given time interval, T, measured using time weighting,

LagoT F, and quoted to the nearest whole number of decibels.

Decibel, (dB) A scale for comparing the ratios of two quantities, including sound pressure and sound
power. The difference in level between two sounds s1 and s2 is given by 20 log1o
(s1/s2). The decibel can also be used to measure absolute quantities by specifying a
reference value that fixes one point on the scale. For sound pressure, the reference
value is 20 Pa.

Facade At a distance of 1m in front of a large sound reflecting object such as a building facade.

Fast Time Averaging time used in sound level meters and commonly used in the measurement of

Weighting (F)

environmental noise. Equivalent to 1/8 of second, or 125 milliseconds.

Free-Field

Far from the presence of sound reflecting objects (except the ground), usually taken to

mean at least 3.5m away.
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Terminology Description

Lo A noise level index. The noise level exceeded for 10% of the time over the period, T. L1o
may be thought of as the "average maximum" noise level. Generally used to describe
road traffic noise.

LeoT A noise level index. The noise level exceeded for 90% of the time over the period, T. Leo
may be thought of as the "average minimum" noise level. Generally used to describe
background noise.

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

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

Noise Level Noise levels usually fluctuate over time, so it is often necessary to consider an average

Indices or statistical noise level. This can be done in several ways, so a number of different
noise indices have been defined, according to how the averaging or statistics are
carried out.

Rating Level Specific sound level plus any adjustment for the characteristic features of the sound.

LarTr

Residual Sound

Ambient sound remaining at the assessment location when the specific sound source is
suppressed to such a degree that it does not contribute to the ambient sound.

Residual Sound
Level Lr = LaeqT

Equivalent continuous A-weighted sound pressure level of the residual sound at the

assessment location over a given time interval, T.

Sound Power

The sound energy radiated per unit time by a sound source. Measured in watts (W).

Sound Power
Level, Lw

Sound power measured on a decibel scale, relative to a reference value of 1072 W.

Sound Pressure

Sound, or sound pressure, is a fluctuation in air pressure over the static ambient

pressure. Measured in pascals (Pa).
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Terminology Description

Sound Pressure | The sound level is the sound pressure on a decibel scale, relative to a reference value
Level (Sound of 20x10 Pascals.
Level), Lp

Specific Sound Equivalent continuous A-weighted sound pressure level produced by the specific sound
Level Ls = Laeqr | source at the assessment location over a given reference time interval, T:.
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National Planning Policy Framework (NPPF) 2021

The original NPPF was published by central government in 2012 with the latest revision published in
July 2021. It replaces previous noise policy contained in Planning Policy Guidance Note 24. It does
not replace the Noise Policy Statement for England 2010 to which it refers.

The NPPF is a concise document that provides its position on noise primarily in paragraph 185
which is reproduced below:

‘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; and

c) limit the impact of light pollution from artificial light on local amenity, intrinsically dark
landscapes and nature conservation.

Footnote 65 See Explanatory Note to the Noise Policy Statement for England (Department for
Environment, Food & Rural Affairs, 2010)’

Paragraph 187 of the NPPF provides additional policy information applicable where new
development is proposed close to existing commercial noise sources and is reproduced below.

‘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.’

Noise Policy Statement for England (NPSE) 2010

This provides more detail than the NPPF setting out the long-term vision of Government noise policy
and applying to all forms of noise excluding occupational noise. The NPSE repeatedly refers to the
management and control of noise within the context of Government Policy on sustainable
development.

The NPSE also stresses that noise should not be considered in isolation from other related factors.
At paragraph 2.7 for example it states:

‘...the application of the NPSE should enable noise to be considered alongside other relevant
issues and not to be considered in isolation. In the past, the wider benefits of a particular policy,
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development or other activity may not have been given adequate weight when assessing the noise
implications.’

The NPSE introduces and describes three categories, or levels, describing the presence or absence
of noise effects but does not quantify those categories, stating that the corresponding objective
levels are likely to be different for different noise sources, receptors and times of the day or night.
These categories are:

e 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

e SOAEL - Significant Observed Adverse Effect Level — This is the level above which significant
adverse effects on health and quality of life occur.

The NPSE recognised that, at the time of publication, further research was needed into how these
categories might be quantified for different scenarios. There is still no robust, universally accepted
method of deriving suitable values and a variety of approaches are adopted in different
circumstances. The subjective guidance provided in the government’s web-based Planning Practice
Guidance (PPG) for noise can be of assistance in deriving suitable values (see section 2.4 below).

The three aims of the NPSE are in alignment with the categories described in paragraph 0 above.
These aims are:

1 ‘Avoid significant adverse impacts on health and quality of life from environmental, neighbour
and neighbourhood noise within the context of Government policy on sustainable
development’.

2 ‘Mitigate and minimise adverse impacts on health and quality of life from environmental,
neighbour and neighbourhood noise within the context of Government policy on sustainable
development’.

3 ‘Where possible, contribute to the improvement of health and quality of life through the
effective management and control of environmental, neighbour and neighbourhood noise
within the context of Government policy on sustainable development’.

Planning Practice Guidance (last updated 2019)

The Government launched the PPG web-based resource in March 2014 and refreshed it in July
2019. The section on noise provides tabulated descriptions of example outcomes of the categories
introduced in the NPSE based on the likely average response. It also adds a fourth category termed
Unacceptable Adverse Effect (UAE). The tabulated descriptions are summarised in Table 2-1 below.
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Table D-1 = Outcome Descriptors for Noise Effect Levels

Perception

Examples of outcomes

Increasing effect
levels

Action

No Observed Effect Level

Not present

No effect

No Observed Effect

No specific
measures
required

No Observed Adverse Effect Level

Present and
not intrusive

Noise can be heard, but does not cause any
change in behaviour, attitude or other
physiological response. Can slightly affect the
acoustic character of the area but not such that
there is a perceived change in the quality of life.

No Observed
Adverse Effect

No specific
measures
required

Lowest Observed Adverse Effect Level

Present and
intrusive

Noise can be heard and causes small changes
in behaviour, attitude or other physiological
response, e.g. turning up volume of television;
speaking more loudly; where there is no
alternative ventilation, having to close windows
for some of the time because of the noise.
Potential for some reported sleep disturbance.
Affects the acoustic character of the area such
that there is a small actual perceived change in
the quality of life.

Observed Adverse
Effect

Mitigate and
reduce to a
minimum

Significant Observed Adverse Effect Level

Present and
disruptive

The noise causes a material change in
behaviour, attitude or other physiological
response, e.g. avoiding certain activities during
periods of intrusion; where there is no
alternative ventilation, having to keep windows
closed most of the time because of the noise.
Potential for sleep disturbance resulting in
difficulty in getting to sleep, premature
awakening and difficulty in getting back to
sleep. Quality of life diminished due to change
in acoustic character of the area.

Significant
Observed Adverse
Effect

Avoid

f

Present and
very disruptive

Extensive and regular changes in behaviour,
attitude or other physiological response and/or
an inability to mitigate effect of noise leading to
psychological stress, e.g. regular sleep
deprivation/awakening; loss of appetite,
significant, medically definable harm, e.g.
auditory and non-auditory.

Unacceptable
Adverse Effect

Prevent
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The PPG recognises that there is not a simple relationship between measured or predicted noise
levels and the resultant impact and that this will depend on how various factors combine. The factors
thought to be most relevant in this assessment are:

The source and absolute level of the noise together with the time of day it occurs;

For non-continuous sources of noise, the number of noise events and the frequency and pattem
of occurrence of the noise;

The spectral content and general character of the noise i.e. tonal or with other particular
features;

The local topology and topography; and

The existing or, where appropriate, planned character of the area.

Eastleigh Borough Council Local Plan 2016-2036 (adopted April 2022)

The key relevant local policy is:
Policy DM8, Pollution

1. Development will not be permitted if it is likely to cause loss of amenity or impact on public
health or other unacceptable environmental impacts through:

a. air pollution (including odours or particulate emissions);
b. pollution of surface, underground, coastal waters or other watercourses;
c. noise or vibration;

d. light intrusion, both generally and with respect to the South Downs National Park’s
status as an International Dark Night Skies reserve; or

e. land contamination.

2. Development susceptible to particular forms of pollution will not be permitted:

a. where it will be adversely affected by such pollution, unless measures can be taken
that adequately mitigate the polluting effects; or

b. where it would inhibit existing economic or other activities giving rise to acceptable
polluting effects.

3. Where a development site is known or suspected to be contaminated, before the site is
developed the Borough Council will require the contamination to be remediated to a standard
where as a minimum it cannot be defined as ‘contaminated land’ under Part |IA of the
Environmental Protection Act 1990.
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Professional Practice Guidance on Planning & Noise: New Residential Development
(ProPG), 2017

The ProPG was produced by a Working Group consisting of representatives of the Association of
Noise Consultants (ANC), Institute of Acoustics (IOA) and Chartered Institute of Environmental
Health (CIEH), together with practitioners from a planning and local authority background, to provide
practitioners with guidance on a recommended approach to the management of noise within the
planning system in England.

The scope of the ProPG is limited to the consideration of new residential development that will be
exposed predominantly to airborne noise from transport sources.

The ProPG aims to complement Government planning and noise policy and guidance, and in
particular it strives to:

e “advocate full consideration of the acoustic environment from the earliest possible stage of the
development control process;

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

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

* improve understanding of how to determine the extent of potential noise impact and effect; and
assist the delivery of sustainable development.”

The ProPG recommends that the assessment of noise for new residential development is
undertaken in the following two stages:

= Stage 1, which provides an Initial Site Noise Risk Assessment (ISNRA), based on the predicted
levels from the model across the undeveloped site; and

m Stage 2, which provides an assessment of the developed site, comprising the following four
elements:

e good acoustic design;

internal noise levels;

external noise levels; and
¢ any other relevant issues.

The ProPG provides the following figure to assist with the undertaking of ISNRAs for new residential
development. The figure provides a scale of daytime and night-time noise levels for negligible, low,
medium and high-risk categories for application sites with guidance as to how noise levels may need
to be mitigated.
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Figure D-1: Stage 1 — Initial Site Noise Risk Assessment (ISNRA) (from ProPG, Figure 1)

POTENTIAL
NOISE RISK ASSESSMENT :gfsf WITHOUT | bRE-PLANNING APPLICATION ADVICE
MITIGATION
|3
Indicative Indicative
Daytime Noise  Night-time Noise
Levels Laeg 160 Levels Laeqanr

High noise levels indicate that there is an increased

risk that development may be refused on 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.

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 demonstrated in an
ADS which confirms how the adverse impacts of noise

Increasing will be mitigated and minimised, and which clearly

55 dB risk of demonstrate that a significant adverse noise impact

adverse will be avoided in the finished development.

effect

70dB 60 dB

65 dB

6008 Sa:de 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
Low noise will be mitigated and minimised in the finished
55 dB 45 d8 development.

50 dB 40 dB

Negligible 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
noise grounds.

No adverse
effect

Figure 1 Notes:

a. Indicative noise levels should be assessed without inclusion of the acoustic effect of any scheme specific
noise mitigation measures.

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

C. Laeg,16ne is for daytime 0700 — 2300, Laeqan is for night-time 2300 — 0700.

d. An indication that there may be more than 10 noise events at night (2300 — 0700) with Lamas > 60 dB means
the site should not be regarded as negligible risk.
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Internal Spaces (habitable rooms)

In terms of noise criteria, the document references, and builds upon, those contained in British
Standard (BS) 8233. Figure 2 in the ProPG presents the internal noise level guidelines as set-out in
Section 7.7.2 of BS 8233, but with elaborated guidance in the accompanying notes. The additional
guidance from Note 4, Note 5 and Note 7 is provided below.

Note 4 proposes the WHO-based limit of 45 dB Larmax, With the following accompanying text:

“In most circumstances in noise-sensitive rooms at night (e.g. bedrooms) good acoustic design can
be used so that individual noise events do not normally exceed 45dB L amax,r more than 10 times a
night. However, where it is not reasonably practicable to achieve this guideline then the judgement of
acceptability will depend not only on the maximum noise levels but also on factors such as the
source, number, distribution, predictability and regularity of noise events (see Appendix A).”

Note 5 from BS 8233 has been rewritten in the ProPG as follows:

“Designing the site layout and the dwellings so that the internal target levels can be achieved with
open windows in as many properties as possible demonstrates good acoustic design. Where it is not
possible to meet internal target levels with windows open, internal noise levels can be assessed with
windows closed, however any fagade openings used to provide whole dwelling ventilation (e.g. trickle
ventilators) should be assessed in the “open” position and, in this scenario, the internal Laeq target
levels should not normally be exceeded, subject to the further advice in Note 7.”

The following is added to Note 7:

“The more often intemal L aeq levels start to exceed the internal Laeq target levels by more than 5 dB,
the more that most people are likely to regard them as “unreasonable”. Where such exceedances are
predicted, applicants should be required to show how the relevant number of rooms affected has
been kept to a minimum. Once intemal Laeq levels exceed the target levels by more than 10 dB, they
are highly likely to be regarded as “unacceptable” by most people, particularly if such levels occur
more than occasionally. Every effort should be made to avoid relevant rooms experiencing
“unacceptable” noise levels at all and where such levels are likely to occur frequently, the
development should be prevented in its proposed form (see Section 3.D).”

Key to note from the above, therefore, is that:

® the use of a limit of 45 dB Larmax (N0t to be exceeded by more than 10 individual events per night)
is further supported;

= where there is a need to assess with windows closed, any fagade openings used to provide whole
dwelling ventilation should be assumed open; and

= where levels exceed the targets by more than 5 dB, they are likely to be regarded as
“unreasonable”, and “unacceptable” when more than 10 dB above.

Where industrial and/or commercial noise is dominant, the ProPG states that regard should be had to
the guidance in BS 4142.

External Areas (amenity space)

The ProPG recommended assessment methodology reflects and extends the advice contained in
BS 8233. In particular, the ProPG suggests that consideration of the need to provide access to a quiet
or relatively quiet external amenity space forms part of a good acoustic design process. If noise levels
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are relatively high on any private external amenity space, the effect may be mitigated through the
provision of an alternative such as:

B a relatively quiet facade (with openable windows) or externally ventilated space (i.e. enclosed
balcony);

= a relatively quiet additional external amenity space for sole use by a household in a different
location (e.g. roof garden),

®  a relatively quiet external amenity space for sole use by a limited group of residents (e.g.
communal garden);

® a relatively quiet, protected, publicly accessible external amenity space (e.g. a public park).

In terms of criteria, the ProPG mentions the same values as BS 8233, with the ProPG including a
quote from BS 8233 which states that “...noise levels should ideally not be above the range 50 —
55 dB Lpeq, 161"

BS 8233:2014 Guidance on sound insulation and noise reduction for buildings

The scope of BS 8233 is the provision of guidance for the control of noise in and around buildings. It
suggests appropriate criteria for different situations, which primarily are intended to guide the design
of new buildings, or refurbished buildings undergoing a change of use. The noise level criteria
recommended in BS 8233 for residential spaces are based on the World Health Organisation
Guidelines for Community Noise and are summarised in the table below.

Table D-2 Indoor ambient noise levels for dwellings (BS 8233 Table 4)

Daytlme (dB LAeqjﬁhour) Night'tlme (dB LAeq_16hour)

Activity Location 07:00 to 23:00 23:00 to 07:00
Resting Living room | 35 | B |
Dining Dining room/area 40 -
Sleeping (daytime resting) Bedroom 35 30

Note 7 to the above table states:

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

On design criteria for external noise, BS 8233 states that:

“For traditional external areas that are used for amenity space, such as gardens and patios, it is
desirable that the external level does not exceed 50 dB L seq 1, With an upper guideline value of

55 dB Laeq, T Which would be acceptable in noisier environments. However, it is also recognised that
these guideline values are not achievable in all circumstances where development might also be
desirable. In higher noise areas, such as city centres or urban areas adjoining the strategic transport
network, a compromise between elevated noise levels and other factors, such as the convenience of
living in these locations or making efficient use of land resources to ensure development needs can
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be met, might be warranted. In such a situation, development should be designed to achieve the
lowest practicable levels in these extermal amenity spaces, but should not be prohibited”.

World Health Organisation (WHO) Guidelines for Community Noise, 1999

The WHO guidelines consolidate scientific knowledge on the health effects of community noise and
provide guidance to environmental health authorities and professionals trying to protect people from
the harmful effects of noise in non-industrial environments. The main sources of community noise
are identified as road, rail and air traffic, industries, construction and public work and neighbours.

A wide range of specific effects and environments are considered in the guidelines but a few that
relate to this study are described below.

With regard to community noise, the guidelines state (in section 4.2.7) that annoyance “varies with
the type of activity producing the noise.....During the daytime, few people are seriously annoyed by
activities with Laeq levels below 55 dB; or moderately annoyed with L aeq levels below 50 dB.” The
time base for these values, which relate to the daytime period, is 16 hours.

In dwellings, the critical effects of noise are on sleep, annoyance and speech interference. To avoid
sleep disturbance “indoor guideline values for bedrooms are 30 dB L eq for continuous noise and
45 dB Lamax for single sound events”.

Acoustics, Ventilation and Overheating: Residential Design Guide (AVOG), 2020

The Acoustics, Ventilation and Overheating Guide (AVOG) (2020) recommends an approach to
acoustic assessments for new residential development that takes due regard of the interdependence
of provisions for acoustics, ventilation and overheating.

The AVOG provides a two-level noise assessment procedure to estimate the potential impact on
occupants in the case of the overheating condition. The overheating condition, is where excessive or
prolonged high-temperatures in homes, resulting from intemal or external heat gains, may have
adverse effects on the comfort, health or productivity of the occupants.

The AVOG includes a number of useful design principles, such as the following:

® ‘good acoustic design’ must include consideration of appropriate solutions to overheating
conditions for new-build residential property;

® increasing levels of noise outside a proposed residential building will generally demand a greater
level of assessment for noise effects during overheating conditions;

® consideration of noise inside a building during overheating conditions should include
consideration for both noise generated outside the building, and by the ventilation solution itself
(e.g. mechanical noise); and

® it is appropriate to apply higher noise criteria to habitable rooms during overheating conditions
than for normal/typical conditions.

Calculation of Road Traffic Noise (CRTN), 1988

CRTN provides a calculation methodology for using road traffic flow data to calculate road traffic
noise levels. This methodology produces noise levels in terms of L a1, either over a 1-hour or an 18-
hour period.
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The factors which may influence road traffic noise levels at source can be divided into two groups:

® road related factors - gradient and surface type; and
m traffic related factors - flow, speed and the proportion of heavy-duty vehicles.

The propagation of noise is also covered in CRTN and can influence the noise levels at receptor
locations.

Converting the UK traffic noise index La1o,1sn to EU noise indices for noise mapping (TRL
Project Report PR/SE/451/02), 2002

The Calculation of Road Traffic Noise prediction method produces noise levels in terms of Laio, either
over a 1-hour or an 18-hour period.

The European-wide noise mapping exercise required by EU Directive 2002/49/EC relating to the
assessment and management of environmental noise (known as the Environmental Noise Directive or
END), requires outputs in terms of Lgen @and Lnight, both of which are based on the equivalent
continuous noise level Laeg.

The Transport Research Laboratory (TRL) published a report in 2002, which provided a ‘back-end’
correction for converting the UK traffic noise index La1o,1sn to the noise indices required for EU noise

mapping.
The TRL report presented equations for three potential methods of conversion, depending on the
quantity and quality of traffic data available.

m Method 1 is the most detailed and can be used when the assessor has available hourly traffic
data. Equations are provided for motorway and non-motorway roads to covert La1o,1h t0 Laeq,1h, With
the generated Laeq 1n Values subsequently being used to derive values of Lgen @and Liignt @s required
by the END.

B Method 2 can be used where traffic data are known or can be estimated for the relevant time
periods specified in the END (i.e. 12-hour day, 4-hour evening and 8-hour night) as well as the 18-
hour period, with the generated Lgay, Levening @nd Lnight Values subsequently being used to derive
values of Lgen as required by the END.

= Method 3 is the least detailed and can be used when only La1o 1sn traffic data are available.
Equations are provided for motorway and non-motorway roads to covert Laio 1sn directly to the Lgen
and Lnight values as required by the END.

BS 4142:2014+A1:2019 Methods for rating and assessing industrial and commercial sound
(BS 4142), 2019

BS 4142 describes methods for rating and assessing the following:

= sound from industrial and manufacturing processes;

B sound from fixed installations which comprise mechanical and electrical plant and equipment;

B sound from the loading and unloading of goods and materials at industrial and/or commercial
premises; and

= sound from mobile plant and vehicles that is an intrinsic part of the overall sound emanating from
premises or processes, such as that from forklift trucks, or that from train movements on or
around an industrial and/or commercial site.

AGEAS BOWL, SOUTHAMPTON WSP
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The methods use outdoor sound levels to assess the likely effects of sound on people who might be
inside or outside a dwelling or premises used for residential purposes and upon which sound is
incident.

The Standard effectively compares and rates the difference between the specific sound level of the
source (Laeq 1) and the typical background sound level (Lago7) in the absence of the specific sound. If
appropriate, the specific sound level is corrected, by the application of one or more corrections for
acoustic features such as tonal qualities and/or distinct impulses, to give a ‘rating’ level (Lar1r).

The Standard allows the following additive corrections for character: 0 dB to +6 dB for tonality and

0 dB to +9 dB for impulsivity. Where the specific sound features characteristics that are neither tonal
nor impulsive, but otherwise are readily distinctive, a penalty of +3 dB can be applied. Finally, should
the specific sound contain identifiable on/off conditions and so be readily distinctive, a penalty of

+3 dB can be applied.

The Standard advises that the time interval of the background sound measurement should be
sufficient to obtain a representative or typical value of the background sound level at the time(s) the
source in question operates or is proposed to operate in the future. The specific sound level should
be evaluated over a one hour period during the day and over a 15 minute period during the night.

Comparing the rating level with the background sound level, the Standard states:
“Typically, the greater this difference, the greater the magnitude of impact.

A difference of around +10 dB or more is likely to be an indication of a significant adverse impact,
depending on the context.

A difference of around +5 dB is likely to be an indication of an adverse impact, depending on the
context.

The lower the rating level is relative to the measured background sound level, the less likely it is that
the specific sound source will have an adverse impact or a significant adverse impact. Where the
rating level does not exceed the background sound level, this is an indication of the specific sound
source having a low impact, depending on the context.”

AGEAS BOWL, SOUTHAMPTON WSP
Project No.: 70073579 | Our Ref No.: August 2023
Land & Development Advisory Ltd
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Harrison, Liz

From: Pyke, Jon

Sent: 15 March 2023 08:51

To: Harrison, Liz

Cc: Scott, Neil

Subject: F/22/93194 - Address: THE AGEAS BOWL, MARSHALL DRIVE, WEST END,

SOUTHAMPTON, SO30 3XH

Hi Liz

Thank you for forwarding the Noise Impact Assessment report dated January 2022. We have seen this
before and provided observations and asked some questions which we would like the applicant to
investigate. We add observations on a possible change to the masterplan to include for ‘care home’

On nett benefit or impact of the development to neighbouring dwellings , we are unsure from reading the
report what this would likely to be. For example, would the development say in terms of acoustics
screening of the new buildings and the stated limitation on the type of use of the Ageas Bowl for sports
only events per year result in less or more noise and impact? Please could you check on this regarding
permitted use of the Ageas Bowl, which includes for live events such as concert and performance.

Observations

The report sets out the way forward for dwellings proposed with the development and concludes the
residual impact from road traffic and premises noise is acceptable. The mitigation measures are at the
receiver for fenestration sound insulation and alternative means of ventilation to opening windows. The
assessment criteria or absolute limits used are from BS8233 “Guidance on sound insulation and noise
reduction for buildings” for average daytime and night-time (ambient noise and ‘maximum’ or
instantaneous noise inside dwellings and outdoor private amenity space.

An assessment of ‘agent of change’ is provided regarding the likelihood complaint about premises noise
such as the existing David Lloyd and Pitters Commercials business. Pitter Commercials were contacted
during the noise assessment study and information from this informed the technical calculation of noise
impact at the proposed residential development. Regarding David Lloyd, the assessors experience of such
facilities was relied upon. The noise assessment concludes that these businesses will be unlikely to receive
complaints about noise from occupants of new dwellings.

But there is no assessment of agent of change regarding new noise sensitive occupiers impacted by Ageas
Bowl. And this might curtail use of Ageas Bowl. Our enforcement team would of course be compelled to
investigate complaint about amenity impacts including nuisance and seek abatement if there

are. Additionally, this department must consider these at a time of licensing premises.

Regarding outdoor amenity of proposed dwellings, the noise assessment concludes residual impact to
about ten per cent of private spaces and some of these are balconies. When no event is held at Ageas
Bowl, noise levels are lower. The assessment says, “events are likely to be very limited in number over the
course of the year”.

Questions for the Applicant




(1) Can the applicant set out in tables, assessment of noise impact to dwellings using BS4142 as
advised by this department in 2021 and discussion on any residual impacts. Ordinarily, this
department advises a limit of a Rating Level being ten decibels below the background sound level
subject to context of existing ambient noise.

(2) Please confirm the events to be held at Ageas Bowl are like stadium sports events only such as the
lively Cricket 100s used in the assessment?

(3) Advise, what are the number of residual impacts in private amenity spaces above 50 dB(A)?

(4) Advise, has noise outside the stadium such as pedestrians and event induced road traffic and car
parking noise been included in the assessment?

(5) Please provide information on ‘uncertainty’ and what are the remedial actions if noise levels are
more than has been predicted by the assessment?

(6) Please assess the positive or negative impact or ‘side effect’ of the development to existing
neighbouring dwellings.

Current Change to Masterplan Being Considered (Care Home)

Since the report was drafted in January 2022, the question of a care home being inserted into the master
plan near to the Ageas Bowl has arisen. Such use can be more sensitive to noise than ordinarily

dwellings. The noise limits we refer to in BS8233 are really the highest for dwellings whereas the onset of
disturbance or harmful effects of noise to a different demographic or one that includes preference or need
for tranquillity is likely to be lower.

Conventional master planning seeks to mitigate or ameliorate adverse environmental impacts including
noise through layout. In doing so, sensitivity and expectation are accommodated. We doubt placing a
care home use close the Ageas Bowl and its noise is good master planning. This would immediately imply
‘last resort’ mitigation of sealing up the care home with noise insulating facades and using sound
attenuated mechanical ventilation are needed.

Summary

Unfortunately, the noise impact matters have not been adequately assessed but if they were, we
anticipate the outcome would remain adverse. Our view on bringing noise sensitive development to an
area adversely impacted by a consented and licensed use is unsupportive of the planning application.

%k %k %k

We have received an updated assessment of air quality and will provide comment on this.

Kind regards
Jonathan Pyke

Jon Pyke
Pollution Control Officer
Service Delivery - Specialist Services - Environment
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TECHNICAL NOTE — WSP response to noise comments

DATE: 28 July 2023 CONFIDENTIALITY: Public

SUBJECT: F/22/93194 - Ageas Bowl - Response to Noise Comments
PROJECT: 70073579 - Ageas Bowl, Southampton =~ AUTHOR: Toby Lewis
CHECKED: Mike Ledbetter APPROVED: Toby Lewis

The WSP Noise Impact Assessment (NIA) ‘Ageas Bowl, Southampton’, dated January 2022 (report
reference 70073579), was submitted with the planning application (Eastleigh Borough Council application
reference F/22/93194) for a mixed-use development including residential development, a care home, and a
hotel.

This note provides a response to internal consultee comments made by Jon Pyke, Pollution Control Officer
at Eastleigh Borough Council (EBC), on 15 March 2023. It should be noted that a revised NIA is in
preparation, due to a revision in the proposed development layout, and this NIA does address some of the
points raised below.

CONSULTEE COMMENTS

The comments include general observations and specific questions. Those considered relevant are set out
below.

General observations

a) What would be the nett benefit or impact on neighbouring dwellings?

b) There is no Agent of Change assessment with respect to the Ageas Bowl.
Specific Questions

1. Can the applicant set out in tables, assessment of noise impact to dwellings using BS4142 as
advised by this department in 2021 and discussion on any residual impacts. Ordinarily, this
department advises a limit of a Rating Level being ten decibels below the background sound level
subject to context of existing ambient noise.

2. Please confirm the events to be held at Ageas Bowl are like stadium sports events only such as the
lively Cricket 100s used in the assessment?

3. Advise, what are the number of residual impacts in private amenity spaces above 50 dB(A)?

4. Advise, has noise outside the stadium such as pedestrians and event induced road traffic and car
parking noise been included in the assessment?

5. Please provide information on ‘uncertainty’ and what are the remedial actions if noise levels are
more than has been predicted by the assessment?

6. Please assess the positive or negative impact or ‘side effect’ of the development to existing
neighbouring dwellings.
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\\\I)

TECHNICAL NOTE — WSP response to noise comments

DATE: 28 July 2023 CONFIDENTIALITY: Public

SUBJECT: F/22/93194 - Ageas Bowl - Response to Noise Comments
PROJECT: 70073579 - Ageas Bowl, Southampton =~ AUTHOR: Toby Lewis
CHECKED: Mike Ledbetter APPROVED: Toby Lewis

The following responses relate to the points raised in the section above.
General observations

a) The development proposal does not include any uses expected to generate significant levels of
noise. Some development traffic would be generated, but this would result in increases to the total
traffic flows on Botley Road (the most impacted road) of less than 10% which would result in an
increase of less than 0.5 dB from that road link. Given the influence of road traffic noise from the
M27 motorway, any increase to the overall ambient sound level would be less still.

Any additional noise generated from the use of the extended carparks to the north-east of the
stadium would be inconsequential given the dominance of the M27 road traffic noise at the isolated
dwellings in proximity to them. The EBC Screening opinion, provided in October 2022, recognised
that significant effects from the operational stage of the development were unlikely.

In terms of nett benefit, it is thought that any acoustic screening afforded to existing dwellings from
the proposed development would be of marginal significance.

b) This comment is puzzling as a central theme of the NIA relates to noise from the Ageas Bowl and to
ensuring that the development is designed to minimise unacceptable impacts therefrom, based on
the worst-case (noisiest) operational conditions anticipated from regular sporting events (a
‘Hundred’ cricket event which includes brief excerpts of music played through the PA system).
Section 5 of the NIA explicitly includes Agent of Change considerations for all three commercial
noise sources in proximity to the development site.

In the process of modelling noise from all sources in combination, the actual noise generated from
the Ageas Bowl has been increased by 4 dB to account for the additional annoyance of the sound
(compared to more steady noise sources, like road traffic). The proposed residential development
has been assessed and designed to BS 8233/ProPG criteria based on the modelled sound levels
with this decibel penalty incorporated and, on that basis, the site falls within the negligible to low risk
category.

Given that noise levels from regular sporting events will be relatively benign, and there are existing
residential receptors that are closer to the Ageas Bowl than those proposed, the likelihood of
unreasonable restrictions being imposed on its use because of the development is considered to be
low and therefore in compliance with the Agent of Change Policy.

Specific Questions

1) There is only one noise source that could be assessed based on the principles of BS 4142 and that
is Pitters Commercials which is located to the north of the development site.

Page 2
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DATE: 28 July 2023 CONFIDENTIALITY: Public

SUBJECT: F/22/93194 - Ageas Bowl - Response to Noise Comments
PROJECT: 70073579 - Ageas Bowl, Southampton =~ AUTHOR: Toby Lewis
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The specific sound level predicted from this source at the closest proposed receptor location is

47 dB. Based on the BS 4142 approach, this specific sound level could be subject to the addition of
a feature correction of 6 dB to account for impulsive sound characteristics which could be clearly
perceptible at the assessment location. The rating level at the closest receptors would therefore be
53 dB Larr.

The background sound level, based on the annual mean of hourly values during the Pitters opening
hours, is 46 dB Lago, which is commensurate with the predictions of road traffic noise from the M27
(50 dB Laeq,16n — Which, as we would expect, is slightly higher than the corresponding Lago).

The initial impact estimation for operations at Pitters is therefore as set out in Table 1 below.

Table 1 — Pitters Commercials - Initial impact Estimation

Assessment | Specific Feature Rating Background | Rating Level Initial
Location Sound Correction, Level, dB | sound level, minus impact
Level, dB dB dB background estimation
sound level,
dB
| Garden | 47 | 6 | 53 | 46 7 | Between
adverse and
significant
adverse
Rear facade 45 6 51 46 5 Adverse

The initial impact estimation is modified based on all pertinent contextual factors which, in this case,
include:

i) The absolute sound level generated by activities at Pitters is relatively low and lower than any
relevant absolute criterion (such as the ProPG", BS 82332 or WHO?).

i) The specific sound level is lower than the residual sound level.

iii) The sensitivity of the affected receptors has been reduced through the acoustic
recommendations for the fagade treatments, which will comprise a minimum glazing
specifications, acoustic ventilators, and intermittent extract fans to allow ventilation of habitable
rooms without opening windows.

" ProPG: Planning and Noise. New Residential Development. ANC, CIEH, IOA. May 2017.
2 BS 8233:2014 Guidance on sound insulation and noise reduction for buildings. BSI. 2014.
3 World Health Organisation Guidelines on Community Noise 1999.
Page 3
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iv) The business operations pre-date the occupation of the houses, so future residents will occupy
those homes with knowledge and reasonable expectations.

All these contextual factors justify a downward modification of the initial impact estimation to below
that of adverse impact. The national policy objectives to avoid ‘significant adverse impact’ and
‘minimise and reduce adverse impact’ (via acoustic barriers and facade treatments, as
recommended here) and local policy tests* have been met.

It is noted that the EBC response suggests a ‘fimit of a Rating Level being ten decibels below the
background sound level subject to context’ is commonly sought but there would be no justification
for a numerical limit so prohibitively low in these circumstances. Furthermore, the stated position
does appear to conflict with advice in the local plan which suggest that ‘the acceptability of noise
levels will be determined on a case by case basis’.

2) The Ageas Bowl is most used for cricket events, of which the Hundred events are considered the
most intense and noise generating. The attended measurements of noise from a Hundred event are
therefore considered to be representative of worst-case (noisiest) sporting events.

The Ageas Bowl is also, less frequently, used for other events. Based on discussions with Neil Scott
(Senior Pollution Control Officer at EBC) and lan McGuiness (Senior Licensing Officer at
Southampton and Eastleigh Licensing Partnership) in March 2023 the warmer months are
dominated by the sporting calendar so its rarely possible to programme large music events (which
take some days to set-up and dismantle).

There are typically only one or two large music events per annum and event management plans are
agreed for these on a case-by-case basis by the Safety Advisory Group (local authority led group
including other interested parties such as the fire service and local constabulary). The event
management plans include agreed noise levels and finish times, designed to avoid unreasonable
disturbance of local residents. There is also usually one firework display at the Ageas Bowl each
year.

It would not be appropriate to design the development, or recommend mitigation measures, to
achieve specific acoustic criteria based on highly infrequent events such as concerts as the
acceptability of these types of events is largely assessed based on their frequency of occurrence. A
reasonable degree of tolerance is expected from residents with respect to noise from these types of
events on the basis that they are only occasional.

The introduction of the additional noise sensitive receptors proposed should not prompt EBC (or the
Southampton and Eastleigh Licensing Partnership) to tighten any timings or noise limits applicable
to events at the Ageas Bowl compared to those contemplated under the existing circumstances.

4 Eastleigh Borough Local Plan (2016-2036) Policy DM8, Pollution
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3)

6)

The development layout has been designed to screen the majority of private amenity spaces from
noise. Based on the sound levels in the majority of each garden (and the most valuable amenity
space immediately adjacent to the rear fagade in each case), sound levels are below 50 dB Laeg,16n
in 8 gardens, between 50 and 55 dB Laeq,16n in 85 gardens and marginally above 55 dB Laeg,16n in 9
gardens.

The noise survey undertaken during the Hundred cricket event included noise from pedestrians and
event road traffic noise.

As explained in (a) above, it is anticipated that development generated road traffic will have a
negligible impact on existing road traffic noise levels. Based on discussions with EBC, it is
understood that event attendees make good use of the park-and-ride facilities which minimises the
numbers of private vehicles accessing the wider site.

There are some uncertainties implicit in any noise assessment, although WSP seek to minimise the
extent that those may affect assessment outcomes.

In this type of assessment, the most common uncertainties arise from a lack of engagement with
businesses and facilities which may generate varying levels of noise which might not be captured by
a snap-shop survey. These uncertainties were minimised by engaging with the operators of Pitters
and the Ageas Bowl, to ensure that the nature of their operations was understood and appropriately
assessed.

Uncertainties in measurements were minimised by using in-calibration type one instrumentation that
was fit for purpose and deployed by competent experts and by undertaking both attended and
unattended measurements.

Modelling uncertainties were minimised by using a well validated three-dimensional noise model
which was locally verified based on measurement data.

As stated in (a) above, no significant effects are anticipated on existing residential properties as a
result of the development.

SUMMARY

This technical note provides a response to the points raised by the EBC Environmental Protection Officer in
connection with the NIA submitted with the application for a mixed-use development at the Ageas Bowl.

A revised noise assessment, currently in preparation, will include an assessment of a revised layout and
will also incorporate some of the information presented in this note. For completeness, a copy of this note
will be appended to the revised noise assessment.
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Table F-1: Noise survey equipment

|

Location Equipment Description Manufacturer and Type No. Serial No.
Sound Level Meter 01dB-Stell Duo Datalogging Integrating Sound 10616
Level Meter
LTMLA Pre-amplifier 01dB-Stell PRE 21 S Preamplifier 10180 |
Microphone G.R.A.S Type 40CD Condenser Microphone 154423
Calibrator 01dB Cal 21 34924053
Sound Level Meter 01dB-Stell Duo Datalogging Integrating Sound 10618
Level Meter
STMLA Pre-amplifier 01dB-Stell PRE 21 S Preamplifier 10627 |
Microphone G.R.A.S Type 40CD Condenser Microphone 331635
Calibrator 01dB Cal 21 34924047
Sound Level Meter 01dB-Stell Duo Datalogging Integrating Sound 10617
Level Meter
STML2 Pre-amplifier 01dB-Stell PRE 21 S Preamplifier 10324 |
Microphone G.R.A.S Type 40CD Condenser Microphone 162071
Calibrator 01dB Cal 21 3792410
AGEAS BOWL, SOUTHAMPTON WSP
Project No.: 70073579 | Our Ref No.: August 2023
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Land & Development Advisory Ltd

Pariod start LASO LAF max

12/01/2022 15:00 468 4.4 787
12/01/2022 16:00 ATT 435 66.7
12/01/2022 17:00 51 469 66.8
12/01/2022 18:00 51.2 492 68.1
12/01/2022 19:00 492 474 57.6
12/01/2022 20:00 476 45.8 58.4
12/01/2022 21:00 50 458 71.8
12/01/2022 22:00 44,9 423 58.1
12/01/2022 23:00 465 414 722
13/01/2022 00:00 428 39.5 52.2
13101/2022 01:00 424 408 486
13/01/2022 02:00 422 402 495
1370172022 03:00 422 ara 55.7
13/01/2022 04:00 46.1 40.1 64.5
13/01/2022 05:00 49.3 445 745
13/01/2022 06:00 576 52.1 82.7
13/01/2022 07:00 59.4 57.1 733
1200172022 08:00 80 58.5 738
13/01/2022 09:00 58.9 57 68.8
13/01/2022 10:00 55.4 51.5 70.4
1310172022 11:00 536 468 75.2
13/01/2022 12:00 §1.7 436 726
13/01/2022 13:00 487 406 70
1310112022 14:00 §51.7 4913 825
1310112022 15:00 48.1 423 724
13/01/2022 16:00 483 439 76
13/01/2022 17:00 52.1 a7.3 74.3
13/01/2022 18:00 52.6 50.6 85
13/01/2022 19:00 50.7 48.7 54.1
13/01/2022 20:00 49.8 46.7 50.4

AGEAS BOWL, SOUTHAMPTON WSP

Project No.: 70073579 | Our Ref No.: August 2023
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130012022 21:00 50 47.3 58
1301/2022 22:00 50.3 47 4 714
13/01/2022 23:00 5.6 455 804
14/071/2022 0000 47.1 39.8 0.
14/01/2022 07:00 43 411 8.2
14/01/2022 0200 43.2 40.8 287
141071/2022 03:00 43.1 38 52
1440172022 04:00 4.4 41 56.3
14/01/2022 05:00 476 425 58.2
1410172022 06:00 54.4 49.6 73.1
14/01/2022 07:00 57.4 530 63.6
14/01/2022 08:00 60 56.9 67.8
14101/2022 09:00 59.4 549 871
1410172022 10:00 58.7 25.3 74.1
14/01/2022 11:00 54.6 50.1 78.2
14/01/2022 12:00 538 431 B7 4
14/01/2022 13:00 536 423 B4.9
14/01/2022 14:00 56 42.3 B85.3
14101/2022 15:00 51.6 438 81.6
1410172022 16:00 48.8 45.8 7.a
14/01/2022 17:00 s 48.4 74.8
14/01/2022 18:00 5a.7 516 GE6.4
14/01/2022 19:00 541 521 74
14/01/2022 20:00 51.7 490 BT.5
1400172022 21:00 1.7 489 G643
14/01/2022 22:00 49.8 46.1 625
1410172022 23:00 50.9 a7 11
15001/2022 0000 47 43 65.7
15/01/2022 01:00 46.8 44 57.3
1500172022 02:00 46.5 434 57.2
15/01/2022 03:00 44.7 393 58.2
AGEAS BOWL, SOUTHAMPTON WSP
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150172022 04:00 43.4 306 52.9
150172022 05:00 46.7 41 63.1
15/01/2022 06:00 S0.6 445 64.1
15/01/2022 07:00 49.6 44.7 64,6
15/01/2022 08:00 54 434 B2.5
150172022 09:00 51.5 40.8 66.8
15/01/2022 10:00 51.4 40.6 658
15/01/2022 11:00 55.9 452 B0.6
15/01/2022 12:00 455 385 62.4
15/01/2022 13:00 424 a8 59
150172022 14:00 43.7 379 G2.4
15/01/2022 15:00 45.2 36 66.6
15017°2022 16:00 44.5 384 60.9
15/01/2022 17:00 50.9 46.8 67.5
150172022 18:00 48 449 63.6
15/01/2022 19:00 454 438 55.2
150172022 20:00 46.3 44.6 50.4
15012022 21:00 44.3 40.8 56.8
150172022 22:00 432 40.7 606
15/0172022 23:00 45 436 55.2
160172022 00:00 42 8.8 59.2
160172022 01:00 41.3 39.2 56
16/01/2022 02:00 42.4 aza 833
1E01/2022 03:00 334 3.3 47,2
16012022 04:00 39 0.2 42.1
16/01/2022 05:00 45.5 31 66.2
160172022 D600 472 328 64,6
16/01/2022 07:00 51.1 384 65.6
1840172022 08:00 53 409 7.6
16/01£2022 09:00 51.5 405 67.3
160172022 10:00 48.4 40.3 67.3
AGEAS BOWL, SOUTHAMPTON WSP
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16/01/2022 11:00 479 41 G663
16/01/2022 12:00 51.4 40.1 856
16/01/2022 13:00 434 379 66.8
16/01/2022 14:00 449 385 68.2
16/01/2022 15:00 436 40.4 66.9
16/01/2022 16:00 424 395 80.7
16/01/2022 17:00 459 386 66.1
16/01/2022 18:00 426 36.9 66.8
16/01/2022 19:00 37.7 35 529
1610112022 20:00 369 34 58.4
16/01/2022 21:00 386 355 57.6
16/01/2022 22:00 36,8 35 46
16/01/2022 23:00 arT 34 56.5
17/01/2022 00:00 34.9 323 53.1
17/01/2022 01:00 7.8 35.1 54.4
17/01/2022 02:00 34.7 32.7 41
1710172022 03:00 322 | 30 | 468
17/01/2022 04:00 35.6 305 60.1
170112022 05:00 45.3 40.1 65.9
1710112022 06:00 512 a02 77.4
17/01/2022 07:00 53.3 45.3 858
17/01/2022 08:00 55.7 4786 86.5
17/01/2022 09:00 531 49 737
17/01/2022 10:00 50.1 458 70.2
17/01/2022 11:00 51.7 433 70.4
17/01/2022 12:00 471 41.1 718
17/01/2022 13:00 436 408 59.3
17/01/2022 14:00 50.1 94 74.4
17101/2022 15:00 46.4 3.2 G684
17/01/2022 16:00 485 a1 69.7
17/01/2022 17:00 51 45.1 773
AGEAS BOWL, SOUTHAMPTON WSP
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170172022 18:00 50.1 47.3 753
1710172022 19:00 48.1 45.8 58
17/01/2022 20:00 471 45.2 9.2
17101/2022 21:00 47.2 45.1 65,4
170112022 22:00 45 41.9 64,5
11012022 23:00 45 421 64
18:0172022 00:00 44.7 40.4 61.9
180122022 01:00 44.5 41.9 55.1

1810172022 02:00 44,1 41.2 525
18/01/2022 03:00 45 41 Sa.7
18/0172022 04:00 468.7 42.4 573
18/01/2022 05:00 04 45.3 68.3
18/01/2022 06:00 55 51.7 78.3
18/01/2022 07:00 549 51.8 766
180172022 08-00 58.7 541 70.9
18/01/2022 09:00 57.8 54.5 763
18012022 10:00 3T 49 799
18/0172022 11:00 53.4 50.6 T0.5
18/01/2022 12:00 52.1 44.7 T2.1

18/01/2022 13:00 514 44.9 83

AGEAS BOWL, SOUTHAMPTON WSP
Project No.: 70073579 | Our Ref No.: August 2023
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PROPOSED GLAZING AND
VENTILATION REQUIREMENTS
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