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1 Introduction and Executive Summary

Acoustic Associates have been appointed to undertake an acoustic assessment relating to
the internal testing of three new flats at 22 Beach Road, Littlehampton. The flats are recently
converted and have achieved planning consent albeit within conditions to be discharged prior
to occupation. The purpose of the assessment was as follows:

e Measure and assess existing internal sound noise levels against BS8233:2014

Noise levels have been assessed in terms of and following the guidelines of BS8233:2014 -
Guidance on sound insulation and noise reduction for buildings

Two class one sound level meters measured sound levels at three positions inside 22 Beach
Road, Littlehampton, at the first-floor converted flats. Measurements were made in the
bedroom in flat 1 to the rear (West) and two bedrooms in flat 2 (East), with microphones in
rooms measuring both the rear bedroom closest to the Pizza Hut extract ductwork and the
bedroom overlooking Beach Road and experiencing road traffic noise. The internal survey
was undertaken from 10" May 2019 to 14" May 2019 over a busy weekend period to present
a robust and worst-case reporting period.

As the rooms were not finished and largely reverberant, reverberation times were measured
in the three bedrooms to calculate any corrections needed to represent furnished or lived in
properties with greater absorption.

The results gathered indicated that the bedrooms measured to the rear of 22 Beach Road in
close proximity to the Pizza Hut extract fan all met the daytime and night time requirements of
BS8233:2014. In the case of the flat 2 bedroom, this met the standard with the window left
cracked open.

The flat 2 bedroom overlooking Beach Road was noted to exceed the initial requirements of
BS8233:2014 with the windows closed, however, when adjustments were made for absorption
and a 5dB(A) relaxation applied as advocated in BS8233:2014 (7.7.2), the requirements have
been met for both daytime (relaxed standard) and night time (30dB Laeq,s hour)-

In view of the above testing conditions and the data presented, it is considered that the
requirements of condition 4 have been met and may be discharged by the local planning
authority. It is also considered that condition 3 of LU/56/17/PL is no longer applicable, as the
Pizza Hut extraction system has been assessed against the nearest flats with windows open
and with changes in fan speeds reported, without adverse impact to the residential amenity of
the flats above 22 Beach Road.
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2 Context, Noise Criteria & Noise Assessment Methodology
2.1 Context

Planning consent (LU321/17/PL) has permitted the change of use from upper floors from 1
dwelling into 3 smaller flats. It is relevant to note that the application site was already
residential and is being split into smaller flats over two levels (first and second floor).

In particular, the local planning authority at Arun District Council have conditioned that the
internal sound levels inside the flats meet the requirements of BS8233:2014. The specific
wording of condition 4 is seen below.

Erior 10 oonunath
upeft aclual read
jevels of the g
fevels for dwelin fad within BER332044, Guidance on Sound
insuialion and Nolse Reduction for Bulldings shad be subpified to and
approvaed by e Local Plaraing Authomly. The defalis shadl oohide any
raffigation measwres which may preve necessyy 1o be spaciled. Any works
specicd i the approved stheme shall then be camed oW o accordance
with the roved details prior o sooupation of e premizes and relained
thareafier b he waisfaciine of e Loca! Planving suthority.

o

Reasan To safeguard ihe amerndlies of neamy residents in accordance with
Arun District Lo Plan policies GENT and GENS3Z

It is also noted that condition 3 of a separate planning application (LU/56/17/PL) determined
on 30 May 2017 requires as follows:

“3. Before the development commences, the applicant shall submit a report, prepared in
accordance with the provisions of BS4142 to predict noise levels generated by the machinery
and plant to be operated on site at the nearest noise sensitive location.”

Condition 3 of LU/56/17/PL will be considered further in section 4.3.

2.2 Location and Commercial context.

22 Beach Road consists of a Pizza Hut kitchen and takeaway premises at the ground floor,
and residential flats at first and second floors above the premises. To the South is an antiques
shop and to the North, an optician’s shop and a carpet shop. Opposite Pizza hut is a beauty
salon, a supermarket and furnishings store.

A pedestrianised rear area known as Evans Gardens exists to the West and contains three
shops accessed via foot including a shop for infant clothes, a gym studio and an arts studio.
The site can be seen in Figure 1 below with the residential windows marked in red.

Associates
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Figure 1. Location of 22 Beach Road, Littlehampton.

Pizza Hut is open from 12:00 to 23:00 hours daily and is a takeaway premises only, where the
pizzas are cooked, without any diners. The extraction system is switched off at 23:00 hours
daily. Beach Road is a single carriageway (30mph) one-way street which has parking and/or
loading bays on both sides of the street. The site is shown in plan in Figure 2 below with Evans
Gardens to the rear.

Figure 2. Site Location Plan

The proposed internal layout for the first and second floor is seen in Figure 3 below.

Associates
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L

Figure 3. Proposed Internal Layout of first and second floor

2.3 British Standard 8233:2014 - Guidance on sound insuiation and noise reduction
for Buildings

It is relevant to consider what the British Standard referenced in condition 4 requires.
Table 4 of BS8233:2014 provides the foIIowing guideline values:

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\“ﬁ‘?@&\\\\\\\\\

Resting Living Rooms 35dB Laeq,16hour
Dining Dining Room/Area | 40dB Laeq, 16hour
Sleeping (daytime resting) | Bedroom 35dB Laeg,16hour | 30dB Laeg,snhour

Table 1. BS8233:2014, Table 4 requirements

The British Standard also has a note in 7.7.2 that states “Where development is considered
necessary or desirable, despite exiernal noise levels above WHQO guidelines, the iniernal
target levels may be relaxed by up to 5 dB and reasonable internal conditions still achieved”.
Given that the site was already a residential dwelling, it is felt that the relaxation is applicable
in this instance.

2.4 Soundscape

2.4.1 Beach Road

The first-floor bedroom and lounge overlooking Beach road (Flat 2) were dominated by
passing road traffic noise.

DOC
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2.4.2 Pizza Hut Extract Ductwork

At the time of installing and decommissioning the survey equipment, the extract system
serving the pizza hut kitchen was operational. Subjectively, it did not change in character, ran
continuously and was not tonal or intrusive. Even listening with the flat 2 rear bedroom window
wide open, the fan noise could only just be heard.

2.4.3 Evans Gardens

It was noted on setting up the survey equipment that construction works were occurring inside
Panama Joes, at the junction of Evans Gardens and Arcade Road.

2.5 Methodology and Approach

Internal sound levels were measured using a 01dB laptop with dual microphones which log
every 1 second. Given that the major importance is the bedroom environment with a stricter
target to be met overnight in BS8233:2014, a bedroom in flat 1 and two bedrooms in flat 2
were selected for continuous measurements. Both flats are located on the first floor as the
storey most likely to be impacted and receive the highest noise levels.

The Beach Road facing bedroom had a window closed and the bedroom closest to the
extraction system was placed on the night latch allowing sufficient ventilation.

As empty rooms and prior to furnishing and fixtures being introduced, the rooms do not have
any finishes which will absorb sound energy and are largely reverberant. The Reverberation
Time (RT), or rather the time taken for the sound energy to decay by 60 decibels was
measured in each of the measurement bedrooms to allow a more representative consideration
of what the sound levels of the rooms might be when occupied.

3 Measured Ambient Noise Levels

An unattended sound survey was carried out inside Flats 1 and 2 at 22 Beach Road between
the 10" May 2019 to 14" May 2019 to assess the internal sound levels inside the three first-
floor bedrooms. The duration of the survey was sufficient to collect data for four full nights over
what would be the busiest weekend period and three and a half days.

The measurement positions presented a worst-case situation with the focus on examination
of the bedrooms with the following rationale.

1. Flat 1, Bedroom above pizza hut kitchen area and overlooking rear of 22 Beach Road.
2. Flat 2. Front bedroom overlooking Beach Road. Window Closed.

3. Flat 2, Bedroom overlooking the rear of 22 Beach Road, closest to Pizza Hut extract
vent. Window Open.

Associates
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3.1 Survey Details

T

e \\\\\\\ ‘ Scott Castle BSc (Hons) Env Health, MCIEH CEnvH PGDip
\ \ \\ Acoustics MIOA

@{Qi\q\\\\\\\\\\ OldB Symphonie System — Class 1 Sound Level Meter

\\\?Q\i\\\ii\\\\\\\\\\\\ OldB SIP 95 — Class 1 Sound Level Meter

\ ‘\\\\\\\“\\i\\\\\\\\\\\\\ Raon Calibrator — Serial Number (50241778)
=

Symphony Microphone A — Flat 2 Front Bedroom
Symphony Microphone B — Flat 2 Rear Bedroom
01dB SIP95 — Flat 1 Bedroom

\\\\\\\i\\ \\\\\\\\\\\\\\ [ 13:00 hours 10/5/2019 to 15:50 hours 14/5/2019

Table 2. Survey equipment used
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by
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The sound level meters were calibrated before and after commencing the noise
measurements (@94dB no drift). The parameter used were Fast and A weighted. All
measurements were taken with the time base set to 1 second logging to allow subsequent
processing through the dB Trait Software.

3.2 Reverberation Time Testing and Corrections to measured values

Given that the test bedrooms were empty and devoid of furnishings likely to absorb sound
energy (carpet, bed, linen, curtains etc), a number of reverberation time (RT) measurements
were made inside the three bedrooms to ensure that corrections could be applied to the
recorded sound levels. The measurements were made using a single JBL loudspeaker to
broadcast a loud sound signal and recording the time taken for the signal energy to decay by
60dB. The measurements are noted below with any appropriate correction to be applied to
the recorded sound levels. The T20 results are used for the spectra from 100Hz to 3150Hz
accordingly, in line with the approach of Approved Document E for Building Regulations and
are shown in Table 3 below with the arithmetic average for the six locations tested within each
room for each octave band.

Front Bedroom:=

FrontBedroom: = Flat2 5 0.65 0.79 111 1.19 1.16 1.15 1.46 % 118 1.18 1.21 1.03
Front Bedroom - Flat 2 - 0.74 0:54 0.67 0:.98 1.23 1:16 1.29 1:19 i 1.24 1.2 1:36 104 1.01 . 1:15
Front Bedroom = Flat 2} - 041 0.75 058 0.78 1.02 J 1.03 1.05 1.36: 1.2 119 115 116 0.99 0.97 111

FrontBedroom=

Table 3. Reverberation Time Values (T20) for the three bedrooms tested.

Note that the two bedrooms in flat 2 were considerably more reverberant than the single
bedroom in flat 1 i.e., over 1 second compared to 0.7 seconds (rounded).

3.3 Flat 1

Flat 1 is located to the rear of the site on the first floor and only has a single bedroom. The
laminate floor was still to be laid and the window was closed for the duration of the monitoring.
The flat was directly above the Pizza Hut kitchen area. The data obtained from the 01dB SIP95
is shown in Figure 6 below and clearly meets the requirements of BS8233:2014. The bedroom
door was closed during the testing. The data was analysed for one-hour intervals with these
being logarithmically averaged.

Associates

ARUN DISTRICT COUNCIL LU/194/19/DOC



2019 Noise Assessment Acoustic Associates Sussex Ltd
Site: 22 Beach Road. Littlehampton. BN17 5SHT ~ J2707 Issue 1 —-06/06/2019

Day 1* 30.2 Night 1 19.0
Day 2 29.4 Night 2 19.7
Day 3 29.0 Night 3 19.1
Day 4 28.6 Night 4 19.0

Day 5* 26.6 N/A

Arithmetic Arithmetic
28.8 19.2
Average Average

Dayl* and Day 5% were incomplete 16 hour periods

Figure 6. Bedroom. Flat 1 to Rear.

Reviewing the one-hour data for inside the bedroom of Flat 1, it is apparent that the sound
level increases between 11:00-12:00 hours when the fan is switched on around 11:30 before
a test pizza commences at 12:00 hours for normal service. This is commensurate with day to
day operations.

B

B e e e

Figure 7. Review of 1-hour periods inside Flat 1 bedroom
3.4 Flat 2.

Within Flat 2, there are 2 bedrooms, one overlooking Beach Road to the East and one
bedroom overlooking the rear yard and looking West, closest to the Pizza Hut extract. As
discussed above, for the worst-case rear bedroom in close proximity to the Pizza Hut extract,
the window was left on the night latch allowing fresh air into the bedroom. The test conditions
were with the bedroom doors closed.

3.4.1 Rear Bedroom
The results for the rear bedroom were noted as follows in Figures 8 and 9 below. The rear
bedroom easily meets BS8233:2014 for both the daytime and night time periods and is noted

to meet the British Standard with the window open. The daytime hours in Figure 9 below show
the daytime levels at just below 30 prior to 12:00 hours when the fan would be switched on.

Associates
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Day 1* 34.7 Night 1 27.5
Day 2 31.7 Night 2 28.1
Day 3 31.3 Night 3 27.3
Day 4 31.4 Night 4 27.0

Day 5* 32.2 N/A

Arithmetic 323 Arithmetic 7.5
Average Average

Dayl* and Day5* were incomplete 16 hour periods

Figure 8. Flat 2, Rear bedroom, daytime and Night-time Values

Figure 9. Review of 1-hour periods inside Flat 2, rear bedroom during the daytime period.

3.4.2 Front Bedroom

Data taken from the bedroom overlooking Beach Road was done so with the window closed

and the room was noted to be reverberant as discussed in 3.2 above.

Figure 10 below presents the recorded data and indicates that for the complete measurement
periods (i.e. those with a full 16-hour daytime data collection) for the daytime, the worst case
is that the room is 5dB(A) above the stated internal requirements for BS8233:2014. For the
night time period, the arithmetic average is 2dB above the internal requirement.

ARUN DISTRICT COUNCIL LU/194/19/DOC
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Day 1* 42.6 Night 1 32.8
Day 2 40.2 Night 2 31.2
Day 3 39.6 Night 3 324
Day 4 38.6 Night 4 314
Day 5* 44.8 N/A
Arithmetic Arithmetic
41.1 31.9
Average Average
Dayl* and Day 5* were incomplete 16 hour periods

Figure 10. Flat 2, Bedroom overlooking Beach Road

4 Discussion

The only cause for concern is the front bedroom of flat 2 overlooking Beach Road. It is noted
that the site was already a single residential property which has now been converted into three
self-contained flats.

It is also relevant to reflect that the smaller bedroom overlooking Beach Road was considered
to be the worst case in that the size of the room in comparison to the glazed element were
small and additionally, exposure was considered in close proximity to road traffic noise at the
first-floor level which will always present an increased sound level.

The highest internal sound level from the complete data periods were 40dB Laeg, 16 hour during
the daytime, i.e. 5dB above the internal criteria and 33dB Laeq, s nour fOr the night time period,
3dB above the internal criteria stated in BS8233:2014.

4.1 Reverberation Time Adjustment.

It is noted that none of the test rooms contained any soft furnishings or fabrics which would
be present when future occupiers are living in the flats. Using the arithmetic average of the
100Hz to 3150Hz range provides 1.04979 seconds, making the room very live and
reverberant. To calculate the adjustment in sound levels, the broadband time in seconds is
divided by 0.5 and multiplied by 10log to determine a suitable subtraction from the dataset to
account for future conditions.

The correction term is therefore 10log (1.04979/0.5) = 3.22133.

A suitable subtraction to account for soft furnishings and finishes is 3.22dB. The revised data
for the front bedroom in Flat 2 is shown in Figure 11 below.

Associates
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Day 1* 39.4 Night 1 29.5
Day 2 37.0 Night 2 28.0
Day 3 36.4 Night 3 29.2
Day 4 35.4 Night 4 28.1

Day 5* 41.5 N/A

Arithmetic Arithmetic
37.9 28.7
Average Average

Dayl* and Day5* were incomplete 16 hour periods

Figure 11. Revised Internal Sound Levels for Flat 2 front Bedroom overlooking Beach Road.

The revised calculation for the front room in Flat 2 which was above the British Standard
8233:2014 is therefore only 2dB above for the daytime period (when considering only the
complete 16-hour daytime, the arithmetic average is only 36.3dB, only 1.3dB above) and the
night time period is now considered to be met.

In applying the 5dB relaxation as advocated in 7.7.2 of BS8233:2014, the daytime standard is
considered to be met, as well as the night time criterion meeting the higher standard of 30dB
Laeq, 8 nour- AS per 2.3 above, it is considered that given the former residential use of the site,
that a relaxation is applicable.

4.2 Fan Speeds

Reference was made to ensuring that the Pizza Hut fan speeds for the extract ductwork were
included within the supporting data. Accordingly, the fan speeds were increased at the time of
collecting the survey equipment with the results captured inside the bedroom of Flat 1. It is
important to note that the fan is never run at full speed and remains a constant and continuous
sound. The fan and motor for the ductwork are located close to the extract canopy inside the
restaurant premises on the ground floor.

The SIP95 in Flat 1 bedroom was used to assess the difference between the fan speed
operating at normal levels and the maximum speed as detailed in Figure 12 below.

K anenr o b e o aenane e geyd Siner v anceenansn i Traand ¢ emam i B ey M acangn St Fi st St VR s e rre s
Frgevond data W aonvent Too diffevenoin Farespeosdy Foore Plare B Bdract Flat 3 Radroomn
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It is noted that the increased fan speed caused a 3dB increase internally, however, it is
important to reflect that the fan is never used at 100%. With a 3dB increase inside the
bedroom in Flat 1, the daytime sound criterion in BS8233:2014 is still achieved. It is noted that
the fan stops at 23:00 hours.

4.3 Condition 3 of LU/56/17/PL

It was noted by the client that condition 3, as detailed in 2.1 above, requires a BS4142:2014
assessment. The application of such a condition by the local planning authority is designed to
provide an understanding of the impact of introducing new commercial plant with a view to
protecting the nearest noise sensitive receptors. In this instance, the nearest noise sensitive
receptors are those in the flats above Pizza Hut in flats, 1, 2 and 3 with residents overlooking
the extract flue on the first and second floors.

It is understood that an acoustic report has already been submitted to the local planning
authority (Ned Johnson Acoustic Consultants, dated 7" December 2017). As previously
stated, the application of such a condition ultimately seeks to protect residential amenity and
reduce the likelihood of any future complaints being received as a result of the plant/machinery
being operated. Consultee comments by Environmental Health were made regarding the
report (7.12.2017) with specific reference made to the impact of the fan being reported at both
low and high speeds.

Since the planning application LU/56/17/PL, a new planning application was determined
(LU/321/17/PL) on 14" Feb 2018 which included the more appropriate requirement of
assessing the newly converted flats and internal soundscape against BS8233:2014 (Condition
4). The client had stressed that as part of the assessment, the internal noise measurements
needed to consider the impact of the Pizza Hut extract/ductwork.

However, with the more appropriate requirement of considering internal room noise levels in
close proximity to the Pizza Hut extract, it is argued that the sounds associated with the exiract
system and duciwork have been appropriately assessed using the nearest noise sensitive
receptors, with a window open and with changes in the fan level recorded and documenied
above in 4.2. It is therefore argued that the BS4142:2014 assessment required by condition 3
of LIVEE/M7/PL is now redundant as a more appropriate analysis has been carried out and
indicates that the exiract system is not a problem.

5 Uncertainty

The sound level meters used were calibrated before and after the survey in situ, without any
drift having occurred, to ensure that the information and data being obtained was
representative and that the sound level meters were operating correctly.

The report also considered and measured rooms likely to be most impacted as a worst case,
including those bedrooms closest to the Pizza Hut extract, as well as the bedroom closest to
the road traffic at the first-floor level with a high ratio of glazing to the internal smaller room
space.

As internal measurements, weather was not an influencing factor and did not need to be
considered. Also, as real time internal measurements, there was no reliance on modelling, or
corrections, the data obtained was representative of the conditions being experienced.

To ensure a robust process and to reflect the fact that the rooms were not in a finished state,
reverberation times were recorded to be able to adjust the rooms for their likely absorption
values once occupied.
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To reduce uncertainty, attended measurements were also made to examine the impact of
increased fan speeds to ensure that these were robustly covered within the reporting process.

6 Noise Mitigation Measures

Mitigation measures are not needed for the change of an existing property into three smaller
flats located on the first and second floors of 22 Beach Road, Littlehampton.

7 Conclusion

Two class one sound level meters measured sound levels at three positions inside 22 Beach
Road, Littlehampton, at the first-floor converted flats. Measurements were made in the
bedroom in flat 1 to the rear (West) and two bedrooms in flat 2 (East), with microphones in
rooms measuring both the rear bedroom closest to the Pizza Hut extract ductwork and the
bedroom overlooking Beach Road and experiencing road traffic noise. The internal survey
was undertaken from 10" May 2019 to 14" May 2019 over a busy weekend period to present
a robust and worst-case reporting period.

As the rooms were not finished and largely reverberant, reverberation times were measured
in the three bedrooms to calculate any corrections needed to represent furnished or lived in
properties with greater absorption.

The results gathered indicated that the bedrooms measured to the rear of 22 Beach Road in
close proximity to the Pizza Hut extract fan all met the daytime and night time requirements of
BS8233:2014. In the case of the flat 2 bedroom, this met the standard with the window left
cracked open.

The flat 2 bedroom overlooking Beach Road was noted to exceed the initial requirements of
BS8233:2014 with the windows closed, however, when adjustments were made for absorption
and a 5dB(A) relaxation applied as advocated in BS8233:2014 (7.7.2), the requirements have
been met for both daytime (relaxed standard) and night time (30dB Laeq,s hour)-

In view of the above testing conditions and the data presented, it is considered that the
requirements of condition 4 have been met and may be discharged by the local planning
authority. It is also considered that condition 3 of LU/56/17/PL is no longer applicable, as the
Pizza Hut extraction system has been assessed against the nearest flats with windows open
and with changes in fan speeds reported, without adverse impact to the residential amenity of
the flats above 22 Beach Road.
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