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1. Introduction

Pace Consult has been commissioned to review the noise impact of proposed outdoor units
in support of the planning application for a proposed development comprising:

e Replacement sales building.

e Canopy link removed.

e New bin store, delivery bay, front of store customer parking, replacement of
condensers & 2 No new electric charging points.

The above are taking place in a Shell filling station located in Arundel Rd, BN18 0SB. The
development is subject to the following conditions as mandated by the Arun District
Council:

(3) All plant, machinery and equipment installed or operated in connection with the carrying out of this
permission shall be so enclosed and/or attenuated so that the rating level of noise emitted does not exceed
the background sound level, when measured according to British Standard BS4142: 2014 at any adjoining or

nearby noise sensitive premises.

(4) Details, including acoustic specifications, of all fixed plant, machinery and equipment associated with air
moving equipment [(including fans, ducting and external openings)], compressors, generators or plant or
equipment of a like kind, installed within the site which has the potential to cause noise disturbance to any
noise sensitive receivers, shall be submitted to and approved by the local planning authority before
installation. The rating level of noise emitted from the use of this plant, machinery or equipment shall not
exceed the background sound level when measured according to British Standard BS4142: 2014, at any

adjoining or nearby noise sensitive premises.

The assessment has considered the most relevant guidelines and standards, including BS
4142:2014, Methods for rating and assessing industrial and commercial sound.

Equipment that is considered in this study consists of outdoor units; namely:

2 x PUHZ125 (by Mitsubishi)

3 x OP-MPL044VVLPO1E (by Danfoss)
3 x CM08 Z.C4.MLZ-015 (by KARYER)
1 x MUZ-SF25VE (by Mitsubishi)

To the best of our knowledge there are no items apart from the above that are expected to

produce noise and require our attention.

Weather during the measurements was noted to be:
) Temperature: 18/10 °C

o Humidity: 82%

. Wind: ~0 mph
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2. Design Criteria

2.1 BS4142:2014 Methods for Rating and Assessing Industrial and Commercial
Sound

BS4142 has recently been revised and the 1997 edition has been replaced. The standard
sets out a methodology for the assessment of whether noise from factories, industrial

premises or fixed installations and sources of an industrial/commercial nature.

The procedure contained in BS4142 for assessing the likelihood of complaints is to compare
the measured or predicted noise level from the source in question, the ‘specific noise level’,
at the assessment position with the correct background noise level for the worst case time of
operation.

Where the noise contains a ‘distinguishable, discreet, continuous note (whine, hiss, screech,
hum etc.) or if there are distinct impulses in the noise (bangs, clicks or clatters), or if the
noise is irregular enough to attract attention’ then a range of correction factors can be added
to the specific noise level as appropriate to obtain the ‘rating level'.

As this is a prescriptive report prior to equipment installation, overall rating noise levels will
be specified for the new installation. Compliance with the rating value will be necessary to
provide evidence that significant adverse impact has been avoided as required by the NPSE.

To assess the likelihood of complaints, the measured background noise level is subtracted
from the rating noise level. BS4142 states:

The significance of sound of an industrial and/or commercial nature depends upon both the margin by
which the rating level of the specific sound source exceeds the background sound level and the
context in which the sound occurs. An effective assessment cannot be conducted without an
understanding of the reason(s) for the assessment and the context in which the sound occurs/will
occur. When making assessment and arriving at decisions, therefore, it is essential to place the sound

in context.

Obtain an initial estimate of the impact of the specific sound by subltracting the measured background

sound level (See Clause 8) from the rating level (see Clause 9) and consider the following.
a) Typically the greater the difference, the greater the magnitude of the impact.

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

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

d) 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.
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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.

Where the initial estimate of the impact needs to be modified due to the context, take all
pertinent factors into consideration, including the following.

1) The absolute level of sound. For a given difference between the rating level and the
background sound level, the magnitude of the overall impact might be greater for an acoustic
environment where the residual sound level is high than for an acoustic environment where
the residual sound level is low.

Where background sound levels and rating levels are low, absolute levels might be as, or
more, relevant than the margin by which the rating level exceeds the background. This is

especially true at night

Where residual sound levels are very high, the residual sound might itself result in adverse
impacts or significant adverse impacts, and the margin by which the rating level exceeds the
background might simply be an indication of the extent to which the specific sound source is

likely to make those impacts worse.

2) The character and level of the residual sound compared to the character and level of the
specific sound. Consider whether it would be beneficial to compare the frequency specfrum
and temporal variation of the specific sound with that of the ambient or residual sound, to
assess the degree to which the specific sound source is likely to be distinguishable and will
represent an incongruous sound by comparison to the acoustic environment that would occur
in the absence of the specific sound. Any sound parameters, sampling periods and averaging
time periods used to undertake character comparisons should reflect the way in which sound
of an industrial and/or commercial nature is likely to be perceived and how people react to it.

3) The sensitivity of the receptor and whether dwellings or other premises used for residential
purposes will already incorporate design measures that secure good internal and/or outdoor
acoustic conditions, such as;

i) Facade sound insulation treatment

i) Ventilation and/or cooling that will reduce the need to have windows open so as to
provide rapid or purge ventilation; and

i) Acoustic screening.

In summary, the BS4142: 2014, ‘Methods for rating and assessing industrial and commercial
sound’ would indicate that compliance with the wider aims of the NPSE is achieved when a
rating level does not exceed the background sound level for the given time of operation.
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2.2 Noise survey

Noise measurements were undertaken in free-field conditions between Wedneday 29" and
Thursday 30" August 2018 at 2 different locations. The sound level meters were positioned
at 1.5m above ground level (tripod mounted), and 3 metres from any reflective surface. The

figure 2.1 includes the measurement locations.
The measurement locations are described below:

Measurement location P1. The sound level meter was located at the boundary of the filling
station. The main noise levels affecting this position is road traffic from London Rd.

Measurement location P2. The sound level meter was located in front of a nearby property.
The main noise levels affecting this position is road traffic from Arundel Rd.

Noise measurements were made with a calibrated precision grade sound level meters which
achieves the requirements of BS EN 61672:2003. The survey was carried out in accordance
with the principles of BS 7445:1997 Parts 1-3, ‘Description and Measurement of
Environmental Noise’, British Standard BS4142: 2014: Methods for rating and assessing

industrial and commercial sound.

The noise assessment locations were representative of the background noise levels at the
nearest noise sensitive receptors which have the potential to be affected by the noise
emission from the proposed equipment.

The table below includes the lowest background noise levels measured during the
assessment period at the nearest noise sensitive receptors.

Table 2.1: Lowest measured Lago, dB levels during survey.

Day 14:45/23:00 Lago,1 hr min (dB) = 45
Night 23:00 / 06:25 Lago,15 min (dB) = 30
Day 14:30 / 23:00 Lago,1 hr min (dB) = 46
Night 23:00/ 06:18 Lasge,15 min (dB) = 31

2.3 Equipment

e Svantek precision grade sound level meters. Serial numbers: 34927 and 34937.

e Nor-1251 Calibrator. Serial number 32199.

e Environmental wind shield.
The sound level meters were calibrated before and after the survey. No significant drift was
noted between the two reference checks.
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Figure 2.1: Site map and measurement locations (excerpt from Google Maps).
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3. ODUs Noise Assessment

Outdoor Units (ODUs) Noise Levels

Table 3.1: ODU Noise Levels.
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Figure 3.1: ODU locations (excerpt from drawing 10018981-EXT-PLANT-2018-E).
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In order to assess the total noise to the nearest residential property a distance calculation
was undertaken; this is shown below.

Table 3.2: Noise Level calculation at nearest receptors.

OP-MPL0O44VVLPO1E 3 76 dBA 42 dBA 53 dBA
CMO08 Z.C4.MLZ-015 3 82 dBA 48 dBA
MUZ-SF25VE 1 58 dBA 24 dBA

As seen in the above table, resulting sound pressure level is 53 dBA which is 13 dBA above
the Lago,15 min (dB) = 30 dBA limit.

4. Acoustic treatment — Noise barrier

Data of the units are given as single-number dBA. In order to proceed with the required
calculations certain reasonable assumptions should be made in order to come up with a

noise spectrum for the units:

Table 4.1: ODUs’ sound power levels, in dB (assumed).

0
PUHZ125 70 69 66 63 62 57 51 43 66
OP-MPL0O44VVLPO1E 61 61 67 73 71 70 63 52 76
CM08 Z.C4.MLZ-015 67 67 73 78 77 76 73 59 82
MUZ-SF25VE 43 43 49 55 53 52 45 34 58

It should be highlighted that around 4 dBA noise reduction due to dense vegetation has been
accounted for in the calculations.

Based on the above sound power levels, sound pressure levels are calculated at 42m away
according to the formula:

B e
5

S I
L,=L,-110log| ]

Table 4.2: ODUs’ sound pressure levels, in dB (at r = 42m and assuming a conservative Q-=8 directivity).

PUHZ125 36 35 32 29 28 23 17 9 32
OP-MPL044VVLPO1E 27 27 33 39 37 36 29 18 41
CMO08 Z.C4.MLZ-015 33 33 39 44 43 42 39 25 47
MUZ-SF25VE 9 9 15 21 19 18 11 0 23

PC-18-0262-RP1-RevB 9

ARUN DISTRICT COUNCIL WA/71/18/DOC



Total noise from units 2xPUHZ125, 3xOP-MPL044VVLPO1E, 3xCM08 Z.C4.MLZ-015 which
are facing the noise sensitive receptors is:

Table 4.3: ODUs’ sound pressure levels combined, in dB (at r = 42m and assuming a conservative Q-=8 directivity).

In order to mitigate the noise, a solution would be to introduce a 2.5m high barrier (with an
areal density not less than 15-20kg/m?). The calculation has been conducted assuming that
the barrier is installed 1-2m in front of the units and is given below:

Path Difference calc

iDistance attn oﬁler
: dBA:

Attenuation

Total heights Above Datum:
s = source height =

Figure 4.1:Barrier Calculation (excerpt from proprietary Pace Consult barrier calculation sheet)
Deducting the attenuation that the barrier provides we get:

Table 4.4: Calculation of noise levels with noise barrier.

As seen from above, the noise barrier will reduce sound pressure levels of the units down to
33 dBA. Considering the dense vegetation, noise from the ODUs is expected to be reduced
by additionally 4 dBA thus resulting to 29dBA.

In case the operation of the ODUs - and subsequently the specific noise those introduce - is
intermittent, as per BS4142 §9.2, a penalty of 3 dB is to be applied on top of the specific
noise which would raise the noise rating around 2 dB above the background noise.
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Recommended layout of the noise barrier is given below:
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Figure 4.2: Noise barrier location.

5. Conclusion

The proposed outdoor units’ noise levels have been assessed. Considering no acoustic
treatment, the noise levels to the nearest receptor is expected to be more than 20 dBA above
the environmental noise limit (measured as Lagog,15 min (dB) = 30). Thus, a 2.5m noise
barrier (of 15-20kg/m? areal density) is proposed to be installed in front of the units.
Resulting noise is calculated to not exceed the existing background noise with the

introduction of the aforementioned noise barrier.
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Appendix 1 — ANC Accreditation
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Appendix 2 — Noise data
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MUZSF25VE

Froum:
Sent: 21 August ;

To: Hedney Wi

Subject: Fuwd

Hi Rodmay

Cor AT units to be installed ave as followed:
£y PUHZ125 (3PHY - 70Dha for each it
1 % MUHZ25 {(1PH) - 50Dba for sach unit.

Should ® be necessary to move these 3 condensing units or refrigeration undis to the end of the bullding, W rot affect the pipe sizes or cperation or costs of the sysiems.

Sheuld you have any guestions, pleaze do not hesiiate to contact me.
Regards

Geoffrey Thomas

Conts 23 o Th.)ma_
Kent: 73 Avugust 2018
Fo: David Herriman (Allan B Matthaws)

Cer Scott Atkinson
Subject: RE: Banfwsl afc condenser

Apolegies, the correct unit is

The data is SPL, | hope this helps
The dba iz measured at 1m from the front of the wt and 1m off the floor {height)
Sdany thanks.

regards
Becf Thomas

CMO08 Z.C4.MLZ-015

U0 2.08. MEZ-015.055
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PUHZ125
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