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BACKGROUND

Quercus Nurseries are suppliers of high quality plants to landscape profcssionals,
garden designers and private clients.

Quercus Nurseries grow the majority of their own plants on site, however there is a
nced to 'import' specialist plants from other nurseries. The imported plants arc
delivered in whecled trollies/cages on lorries from 04:00 hours in the moming (the
carly delivery can be received between 04:00 - 06:00 hours.

Quercus Nurseries have received a complaint about early morning delivery noise and
would like to investigate the noise source and the impact on localised noise sensitive
receivers (residential dwellings on Littichampton Road).

See APPENDIX 2 - Site Location/Plans

Sound Planning has been retained to evaluate potential noise impact on the nearest
noise sensitive receivers using appropriate methodologies and assessment criteria and
design a suitable noise mitigation strategy if required.’

1.4.1  Participating Acoustic Consultant

Dan Thomas is a Member of the Institute of Acoustics (M.1.O.A) having attained
appropriate qualifications in acoustics and expericnce within the workplace.

1.4.2 Qualifications

Dan has been working within the noisc and vibration industry for ten years and has
attained the following qualifications within the field of acoustics:

+ Institute of Acoustics (IOA) Diploma

+ Post Graduate Diploma in Applicd Acoustics and Noise Control (University of
Surrey) :

= Masters Degree in Applied Acoustics and Noise Control {University of Surrcy)

contemporaneously; this would enable analysis of data files and determine the sound source responsible for the

! Sound Planning to utilize sound measurement cquipment which measured both audio and sound- levels
)

sound levels measured.
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2.0 ASSESSMENT CRITERIA

The acoustic evaluation should be carried out in accordance with relevant standards
and guidelines:

2.1 World Health Organisation: Guidelines for Community Noise®

2.1.1 The W.H.O document covers a wide array of environmental noise issues and
appropriate assessment criteria in relation to acceptable noise levels in various
situations.

2.1.2 The Guidelines look at appropriate assessment methodology and statistical
parameters which are most relevant when looking at particular noise sources;
whether they cause annoyance and to what degree.

2.13 The capacity of a noise to induce annoyance depends upon its physical
characteristics, including the sound pressure level, spectral characteristics
and variations of these properties with time. Noise with low-frequency
components require lower guideline values. For intermittent noise, it is
emphasized that it is necessary to take into account both the maximum sound
pressure level and the number of noise events,

2.1.4 W.H.O — Amenity Criteria

Specific . LAeq Time Base | LAF max
Environment Critical Health Effects (dB) (hours) (dB)
Serious annoyance,
davti . 55 16
‘ Outdoor Living aytime evemng
| Arca
Moderate annoyance, 50 16

daytime evening

Speech intelligibility and
Dwelling, Indoors | moderate annoyance, 35 16
daytime and evening

Sleep disturbance, night

Inside Bedrooms . 30 8 45
time
Sleep disturbance,

Outside Bedrooms | window open (outdoor 45 8 60

values)

? World Health Organisation Recommended Levels for Community Noise 2000.
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2.2 British Standard 7445-1: 2003°

2.2.1 The methods and proccdures described in BS 7445 are intended to be
applicable to sounds from all sources, individually and in combination, which
contribute to the total noise at a site.

2.2.2 The aim of the BS 7445 series is to provide authoritics with material for the
description of noise in community environments. Based on the principles
described in this standard, acceptable limits of noise can be specified and
compliance with these limits can be controlled.

2.2.3 BS 7445 does not specify limits for environmental noise.

2.3 British Standard 8233: 2014°

2.3.1 BS 8233: 2014 is the Guidance on sound insulation and noise reduction for
buildings — Code of practice.

23.2 Indoor Ambient Noise Levels for Dwellings

Activity Laocation 07:00 to 23:00 23:00 to 07:00
Resting Living Room 35 dB Lacg, 16hows .
Dining Dining Room/Arca 40 dB Lacg, 16hour .
Sleeping

{daytime resting) Bedroom 35 dB Liaeg, 160 30 dB Lac, t6hour

23.3 Note 7: Where development is considered neccessary 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.

2.3.4 Note 4: Regular individual noise events (for example, scheduled aircrafi or
passing trains) can cause sleep disturbance. A guidance value may be set in
terms of SEL of Lmax.p depending on the character and number of events per

night. Sporadic noise events could require separate values.

* Description and measurement of environmental noise. Part | ~ Guide to quantities and procedures.
* Supersedes BS 8233: 1999,
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WHO Guidelines suggest a 45 dB Lapm, criterion for preventing sleep
disturbance in bedrooms at night time.

External Amenity Areas

Where design standards cannot be achieved for traditional amenity spaces (e.g.
gardens and patios) then the ‘lowest practical levels’ should be achieved. For
non-traditional amenity spaces (e.g. small balconies found in many urban
development.) it may not be appropriate fo impose any noise criteria —
especially when it is unlikely that these areas would be used for relaxation. For
larger balconies and roof terraces, especially those intended to be used for
rclaxation then the same design standards as for traditional amcnity areas
should be followed.

BS 4142: 2014 - Scope

241

2.4.2

This British Standard describes methods for rating and assessing sound of an
industrial and/or commercial nature, which includes:

a) sound from industrial and manufacturing processes;

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

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

d) 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 or ship movements on or around an industrial
and/or commercial site.

The methods described in this British Standard 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 upon which sound is
incident.

This standard is applicable to the determination of the following levels at
outdoor locations:



a) rating levels for sources of sound of an industrial and/or commercial nature
and

- b) ambient, background and residual sound levels, for the purposes of:
e investigating complaints;

» assessing sound from proposed, new, modified or additional source(s)
of sound of an industrial and/or commercial nature; and

¢ assessing sound at proposed new dwellings or premises used for
residential purposes.

2.5 BS 4142: 2014 - Assessment of Impacts

2.5.1 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.

2.5.2 Evaluation of Adversc Impact

» Typically, the greater this difference, the greater the magnitude of the
impact.

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

o 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 mcasured background
sound levcl, 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.

L ARUN DISTRICT COUNCIL FG/35/19/PL
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Adverse impacts include, but are not limited to, annoyance and sleep
disturbance. Not all adverse impacts will lead to complaints and not every
complaint is proof of an adverse impact.

Objective method for assessing the audibility of tones in sound: One-third
octave method

The test for the presence of a prominent, discrete-frequency spectral
component (tone) typically compares the Lzq 1 sound pressure level averaged
over thc time when the tone is present in a one-third-octave band with the
time-average linear sound pressure lcvels in the adjacent onc-third-octave
bands.

For a prominent, discrete tone to be identified as present, the time-averaged
sound pressure level in the one-third-octave band of interest is required to
exceed the time-averaged sound pressure levels of both adjacent one-third-
octave bands by some constant level difference. The level differences between
adjacent one-third-octave bands that identify a tone are:

* 15 dB in the low-frequency one-third-octave bands (25 Hz to 125 Hz);

* 8 dB in the middle-frequency one-third-octave bands (160 Hz to 400 Hz);

* 5 dB in the high-frequency one-third-octave bands (500 Hz to 10 000 Hz).
Rating Level

Subjective Method:

Tonality

For sound ranging from not tonal to prominently tonal the Joint Nordic
Method gives a correction of between 0 dB and +6 dB for tonality.

_ Subjectively, this can be converted to a penalty of 2 dB for a tone which is just

perceptible at the noise receptor, 4 dB where it is clearly perceptible, and 6
dB where it is highly perceptible.
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Impulsivity

A correction of up to +9 dB can be applied for sound that is highly impulsive,
considering both the rapidity of the change in sound level and the overall
change in sound level. Subjectively, this can be converted to a penalty of 3 dB

Jor impulsivity which is just perceptible at the noise receptor, 6 dB where it is

clearly perceptible, and 9 dB where it is highly perceptible.

One-third octave method:

Identify tones using the method given in Annex C, then add a correction of 6
dB if a tone is present.

Reference methods

When the one-third octave methed is ndt sufficient, use the reference method
for assessing the audibility of tones given in Annex D, which produces a
penalty on a sliding scale from 0 dB to 6 dB.

Use the reference method given in Annex E for measuring the prominence of
impulsive sounds, which produces penalties in the range 0.0 dB to 9.0 dB.

Other Sound Characteristics

Where the specific sound features characteristics that are neither tonal nor
impulsive, though otherwise are readily distinctive against the residual
acoustic environment, a penalty of 3 dB can be applied.

Intermittency

When the specific sound has identifiable on/off conditions a penalty of 3 dB
can be applied.
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METHODOLOGY

Delivery/Unloading Noise Measurements

3.1.1

32

Quercus Nurseries carried out a 'mock' delivery using a Quercus rigid vehicle
with tailgate lift; the vehicle was driven into position and plants (on trolleys)
werc then lifted down to ground level and pushed into the nursery as per usual
delivery/unloading methods.

See APPENDIX 2 - Site Location and APPENDIX 3 - Site Photographs
Sound Planning installed sound monitoring equipment at a distance of 3.5m
(1.2m above ground level) away from the rear of the delivery vehicle and

measured sound levels as the vehicle moved into position and unloaded plants.

Sound Planning carried out environmental sound measurements in accordance
with BS 7445: 2003°,

The Sound Level Meter (SLM) is Class 1 and has real time one third octave
band measurement capability and compliant to IEC 616725,

A-weighted equivalent continuous level (Lae) and other statistical parameters
were measured with the Fast (F) sctting for the measurement period.

One third octave band analysis was undertaken to be utilised in post
measurement analysis and evaluating acoustic features/tones.

See APPENDIX 5 - Delivery Noise Measurements

Extended Ambient Noise Measurements (144 Littlehampton Road)

Sound Planning installed sound monitoring equipment (recording sound levels
and audio) at 144 Littlehampton Road in a position representative of the
nearest noise sensitive windows to Quercus Nurseries,

See APPENDIX 2 - Site Location and APPENDIX 3 - Site Photographs

® British Standard BS 7445-1: 2003. Description and measurement of environmental noise. ISBN 0 580 43032 4
i International Standard IEC 61672-1: 2002. Elcctroacoustics — Sound level meters — Part 1: Specifications.
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3.2.2 The Sound Level Meter (SLM) is Type 1 and has real time one third octave
band measurement capability and compliant to IEC 61672, All measurements
were carried out in accordance with BS 7445: 2003%,

323 A-weighted equivalent continuous level (Laeg) and maximum level (Lanay)
parameters were measured with the Fast (F) setting for the extended
measurement period.

324 One third octave band analysis and was undertaken to be utilised in post
measurement analysis and noise insulation scheme specification.

325 Audio measurements were recorded contcmporaneously with level
measurements to assist the acoustic analysis of noise events during the 48 hour
period; this would enable analysis of data files and determine the sound source
responsible for the sound levels measured.

4.0 INSTRUMENTATION

4.1  Sound Level Measurement Equipment

. Serial UKAS
Equipment Make Medel Class Number Calibration
. Nor U28608
SLM Norsonic 140 1 1405819 Q21/5/18)
CEL U25585
SLM Casella 490 ' 1 128950 (18/5/17)
: . , CEL U28606
Field Calibrator Casella 1071 1 077948 Q21/5/18)
Environmental
Tripods
Wind/Weather
Shields
Laser Leica Disto A5 1073750838
Measurer
Digital
Camera Samsung

? International Standard IEC 61672-1: 2002. Electroacoustics — Sound level meters — Part 1: Specifications.
¥ British Standard BS 7445-1: 2003. Description and measurement of environmental noise, ISBN 0 580 43032 4

11
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Calibration
4.2.1 Field Calibration

The Sound Level Meters (SLM) were field calibrated before and after the on-
site noise measurements, No deviation was detected (1kHz).

422 UKAS Calibration

UKAS accredited calibration certificates are available on request.

RESULTS
Noise Sensitive Receiver - 144 Littlehampton Road

5.1.1 Night 1 (11/7/18) -
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5.1.2 Night 2 (12/7/18)
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3.2 Delivery/Unloading Noisc Mcasurecments (Near Field Mock Test)
5.2.1 Owverall Results
Mecasured Level (3.5m) 67.2dB Lacq
Residual Level 64.8 dB Laeg

Specific (corrected) Level  63.5 dB Lacg

13
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5.2.2 Frequency Analysis

Sound Levd (dB L.,

1/3 Octave Band (Hz)

53  Meteorological Conditions

Meteorological conditions acceptable in accordance with BS 7445: 2003,

| Generally assisting sound propagation from source to receiver.

See APPENDIX 6

6.0 DISCUSSION
6.1 Noise Sensitive Receiver - 144 Littlehampton Road - Noise Measurements
6.1.1 The Night 1 and Night 2 measurement graphs in paragraphs 5.1.1 and 5.1.2
show no 'spikes' in level (Lacq or Lago) during the delivery/unloading time
periods.
6.1.2 The Night 2 measurement graph shows a Lamax 'spike' just before

delivery/unloading time period; Sound Planning will verify sound source by
listening to audio files contemporaneously recorded - See paragraph 6.4.

14
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Delivery/Unloading Noise - Near Field 'Mock' Tests

6.2.1

6.2.2

Overall Results

The measured and residual levels are relatively close (levels should be > 6 dB
in order to accurately calculate ‘specific' source noise levels); the on site noise
consultant (Dan Thomas) could discern delivery/unloading noise, so it is
assumed that the specific level calculated is rclatively accurate at 63.5 dB

LAcq-

Frequency Analysis

The frequency analysis graph in paragraph 5.2.2 does not indicate any acoustic
features or 'tonality".

Meteorological Conditions

The wind direction of N, NE would assist sound propagation from source to receiver.

Audio Evaluation

6.4.1

6.4.2

Night 1 (during and around delivery period): 05:51 - 06:01 hours

General ambient noise consisting of road traffic noise, bird calls (mainly
Wood Pigeons) and a motorbike (loudest).

Possible trolley/cage rumbling was observed at 05:55 hours when ambient
noise levels were at a lull i.e. < 40 dB L. It should be noted that ambient
levels were generally around 55 dB Lacq during this time period (road traffic
noise}.

Night 2 {during and around delivery period): 04:38 - 04:47 hours

General ambient noise consisting of road traffic noise and bird calis (Seagulls,
Crows and Wood Pigeons).

The 'spike' Lamax Was clearly due to bird activity close to the microphone at
04:39 hours.

15
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No delivery/unloading noise could be discerned from audio playback during
this period.

NOISE EVALUATION

Predicted Dclivéry/Unloading Noise at NSR (based on near field 'mock’ tests)

Specific delivery/unloading noise 63.5 dB Lagg
Distance to NSR 70 metres

Distance correction 63.5 - 20 log (70/3.5)
Levels at NSR 37 dB Leq

Noise Levels at 144 Littlehampton Road (during deliveries)

72.1

722

7.2.3

7.2.4

The Night 1 and Night 2 measurement graphs in paragraphs 5.1.1 and 5.1.2
show no 'spikes' in level (Laeq or Lagy) during the delivery/unioading time
periods. '

The 'spike’ Lamax on Night 2 was clearly due to bird activity close to the
microphone at 04:39 hours [verified by audio playback].

Possible trolley/cage rumbling was observed at 05:55 hours on Night 1 when
ambient noise levels were at a Iull i.e. < 40 dB Laeg. It should be noted that
ambient levels were generally around 55 dB Ly, during this time period (road
traffic noise).

The predicted delivery/unloading noise level at 144 Littlehampton Road is
around 37 dB La; it is possible that delivery/unloading noise would be just
discernible at this time period although it should be noted that background
(Laso) would be a similar level i.e. 37 dB Lag and ambient levels (road
traffic noise) were much higher at around 55 dB Laeqg.

16
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Subjective effect of changes in sound pressure lcvel:

Sf::: ii\:g] Change in Power Change in Apparent
(dB) Decrease Increase Loudness
3 12 2 Just Perceptible
5 '”3 3 Clearly Noticeable
10 1110 10 Half or Twice as Loud
20 1/100 100 Mucllo %:j:er or

Source: Bies & Hansen — Engineering Noise Control, 3™ Edition, 2003.
Noise Evaluation

In consideration of all sound level measurements, audio recordings and sound level
predictions, Sound Planning would suggest that the specific sound source (Quercus
Nursery delivery/unloading) would have a low impacl on the nearest noise sensitive
receivers and should not cause sleep disturbance (particularly in the context of high
ambient noise levels prevalent in this location due to road traffic noise).

CONCLUSIONS

Sound Planning has undertaken a noise impact assessment at Quercus Nurseries,
measuring delivery/unloading noise levels and the impact on the nearest noise
sensitive receivers in accordance with relevant national standards.

See Section 3.0 - METHODOLOGY

Sound Planning has carried out an overall sound level analysis, frequency analysis
and audio analysis of key periods (Quercus Nurseries delivery/unloading during the
night).

The noise evaluation suggests that the spccific sound source (Quercus Nurscry
delivery/unloading) would have a low impact on the nearest noise sensitive receivers
and should not cause slcep disturbance.

17
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Sec Section 5.0 - RESULTS, Section 6.0 - DISCUSSION and Section 7.0 - NOISE
EVALUATION

Salient Observations
83.1 The nearest noise scnsitive receivers (including test location of 144
Littlehampton Road) are exposed to high levels of ambient noise (road traffic

noise) during the day and night.

8.3.2 The high levels of ambient noise are particularly relevant to the BS 4142
evaluation procedure in terms of 'context’.

8.3.3 The predicted and measured levels (where trolley rumbling was possibly
observed on audio playback) would not be considered to cause annoyance or

sleep disturbance in accordance with either BS 8233 or WHO Guidelines.

See Section 2.0 - ASSESSMENT CRITERIA

18
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APPENDIX 1

Glossary of Acoustic Terms

The Decibel, dB

The unit used to describe the magnitude of sound is the decibel (dB) and the quantity
measured is the sound pressure level. The decibel scale is logarithmic and it ascribes equal
values to proportional changes in sound pressure, which is a characteristic of the ear. Use of a
logarithmic scale has the added advantage that it compresses the very wide range of sound
pressures to which the ear may typically be exposed to a more manageable range of numbers.
The threshold of hearing occurs at approximately 0 dB (which corresponds to a reference
sound pressure of 2 x 107 pascals) and the threshold of pain is around 120 dB. The sound
energy radiated by a source can also be expressed in decibels. The sound power is a measurc
of the total sound energy radiated by a source per second, in watts. The sound power level,
L. is expressed in decibels, referenced to 102 watts.

Frequency, Hz

Frequency is analogous to musical pitch. It depends upon the rate of vibration of the air
molecules that transmit the sound and is measure as the number of cycles per second or Hertz
(Hz). The human car is sensitive to sound in the range 20 Hz to 20,000 Hz (20 kHz). For
acoustic engineering purposes, the frequency range is normally divided up into discrete
bands, The most commonly used bands are octave bands, in which the upper limiting
frequency for any band is twice the lower limiting frequency, and one-third octave bands, in
which each octave band is divided into three. The bands are described by their centre
frequency value and the ranges which are typically used for building acoustics purposes are
63 Hz to 4 kHz (octave bands) and 100 Hz to 3150 Hz (one-third octave bands).

Noise Rating

The Noise Rating (NR) system is a set of octave band sound pressure level curves used for
specifying limiting values for building services noise. The Noise Criteria (NC) and Preferred
Noise Criteria (PNC) systems are similar.

A-weighting

The scnsitivity of the ear is frequency dependent. Sound level meters are fitted with a

weighting network which approximates to this response and allows sound levels to be
cxpressed as an overall single figure value, in dB(A).

ARUN DISTRICT COUNCIL FG/35/19/PL
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Noise Descriptors

Where noise levels vary with time, it is necessary to express the results of a measurement
over a period of time in statistical terms. Some commonly used descriptors follow.

Lacg, v The most widely applicable unit is the equivalent continuous A-weighted sound

Lag

LAmax

Laio

Laso

pressure level (Lae, 7). It is an energy average and is defined as the level of a notional
sound which (over a defined period of time, T) would deliver the same A-weighted
sound energy as the actual fluctuating sound.

Where the overall noise level over a given period is made up of individual noise
events, the Lag 1 can be predicted by measuring the noise of the individual noise
events using the sound exposure level, Lyg (or SEL or Lyy). It is defined as the level
that, if maintained constant for a period of one second, would deliver the same A-
weighted sound energy as the actual noise event.

The maximum A-weighted sound pressure level that was measured during the
measurement period.

The level exceeded for 10% of the time is ofien used to describe road traffic noise.

The level exceeded for 90% of the time is normally used to describe background
noise.

Sound Transmission Descriptors

DnT

D, w

L,

L,

T

To

N DISTRICT COUNCIL FG/35/19/PL

Standardised level difference

Weighted standardised level difference

The average sound pressure level in the source room
The average sound pressure level in the receiving room
Reverberation time (receiving room)

Reference reverberation time = 0.5s

Adaption spectrum which takes account for low to medium speed road/rail/air traffic;
disco music; and factory noise (medium to low frequency noisc).

Adaptation spectrum which takes account of domestic activities including speech,
music, radio and television.

20
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Frequency Analysis

Octave Band A band of frequencies the upper limit of which is twice the
lower limit. They are knmown by their centre frequency, e.g., 63,
125, 250, 500, 1000, 2000 Hz ...

One Third Octave The logarithmic frequency interval between a lower frequency
fo. when folfi equals 2'” apart. Frequencies include: 100, 125,
160, 200, 250, 315, 400, 500, 630, 800, 1000Hz.

Sound Transmission in the Open Air

Most sources of sound can be characterised as a singlc point in space. The sound energy
radiated is proportional to the surface areca of a sphere centred on the point. The area of a
sphere is proporiional to thc square of the radius, so the sound energy is inversely
proportional to the square of the radius. This is the inverse square law.

In decibel terms, every time the distance from a point source is doubled, the sound pressure
level is reduced by 6 dB. Road traffic noisc is a notablc exception to this rule, as it
approximates to a line source, which is represented by the line of the road. The sound energy
radiated is inversely proportional to the area of a cylinder centred on the line. In dccibel
terms, every time the distance from a line source is doubled, the sound pressure level is
reduced by 3 dB.

Factors Affecting Sound Transmission in the Open Air
Reflection

When sound waves encounter a hard surface, such as concrete, brickwork, glass, timber or
plasterboard, it is reflected from it. As a result, the sound pressure level measured
immediately in front of a building fagade is approximately 3 dB higher than it would be in the
absence of the fagade.

Screening and Diffraction

If a solid screen is introduced between a source and receiver, interrupting the sound path, a
reduction in sound level is experienced. This reduction is limited, however, by diffraction of
the sound energy at the edges of the screen. Screens can provide valuable noisc attenuation
however. For cxample, a timber boarded fence buiit next to a motorway can reduce noise
levels on the land beyond, typically by around 10 dB(A). The best results are obtained when a
screen is situated close to the source or close 1o the receiver.

21
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Meteorological Effects

Temperature and wind gradients affect noise transmission, especially over large distances.
The wind effects range from increasing the level by typically 2 dB downwind, to reducing it
by typically 10 dB upwind — or even more in extreme conditions. Temperature and wind
gradient are variable and difficult to predict.

22
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APPENDIX 2

Site Location/Plans
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APPENDIX 3

Site Photographs
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Unloading Measurements
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Site Photographs

Unloading Measurements
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Site Photographs

Quercus
Nurscries

Microphone
Position

Microphone
Position

Microphone Position - Noise Sensitive Receiver

¥ 144 Littlehampton Road (48 hour measurcments)
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APPENDIX 4
48 Hour Noise Measurements (NSR)

144 Littlehampton Road

Date Time Liaeq LAFmax L afmin Larso Liarso Delivery
10/7/2018 12:15 S5R.7 74.1 484 58.3 54.6
10/7/2018 12:30 58.5 76.4 474 58.1 55.3
10/7/2018 12:45 58.7 74.5 47.8 57.8 54.1
10/7/2018 13:00 58.1 66.4 45.2 578 54
10/7/2018 13:15 58.3 71.9 46.2 57.8 54.2
10/7/2018 13:30 58.2 69.3 50.1 578 54.4
10/7/2018 13:45 595 78.1 47.2 58.5 552
107772018 14:00 58.7 69.2 48.5 58.3 55
10/7/2018 14:15 58.1 66.9 49.1 576 54.1
10/7/2018 14:30 58.8 68.9 50.5 58.3 553
10/7/2018 14:45 58.9 729 48 58.1 54.5
10/7/2018 15:00 58.6 69.3 464 579 54.2
10/7/12018 15:15 58.2 68.3 48.5 578 54.8
10/7/2018 15:30 59 - 70 43,1 58.7 55.1
10/7/2018 15:45 60.1 827 449 58.3 55.1
10/7/2018 16:00 60.7 839 46 58.7 55.9
10/7/2018 16:15 593 67.6 47 58.9 55.8
10/7/2018 16:30 599 81.6 50.3 58.5 55.5
10/7/2018 16:45 58.6 70.4 49 58 55
10/7/2018 17:00 58.6 68 474 58.2 552
10/7/2018 17:15 58.6 67.5 48 58.4 54.7
107772018 17:30 58.8 66.6 49.7 58.5 55.7
10/7/2018 17:45 ot 875 49.4 58 543
10/7/2018 18:00 58.4 70.1 493 58 54.5
10/7/2018 18:15 58.4 73.4 479 57.9 55
10/7/2018 18:30 586 70.2 43.8 58 542
10/7/2018 18:45 58.2 73 49,1 57.8 54.3
10/7/2018 19:00 579 73.1 438.1 57 53.1
10/7/2018 19:15 57.6 66.9 47.8 572 53.5
10/7/2018 19:30 57.4 68.1 44.8 56.8 51.3
10/7/2018 19:45 57.2 63.6 425 56.8 52.1
10/7/2018 20:00 573 76.2 45.6 56.4 514
10/7/2018 20:15 57 68.8 45.5 56.1 51.2
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10/7/2018 20:30 56.7 68.1 46.5 55.6 51.2
10/7/2018 20:45 56.1 64.5 41.5 55.1 48.1
10/7/2018 21:00 56.7 68.2 42.9 55.5 49.9
10/7/2018 21:15 57 68.2 44.8 55.9 50.5
10/7/2018 21:30 559 67.6 443 55.1 49.2
10/7/2018 21:45 56 724 40.1 54 46.5
10/7/2018 22:00 55.3 684 41.5 54.1 474
10/7/2018 22:15 54.4 68.5 36.3 522 442
10/7/2018 22:30 53.7 67 34.8 505 40.1
10/7/2018 22:45 52.3 67.3 352 47.8 39.8
10/7/2018 23:00 52,6 67.4 389 499 44

10/7/2018 23:15 52 62.5 31.5 47.6 377
10/7/2018 23:30 515 68 347 47.1 389
10/7/2018 23:45 49.9 62 29.7 43.1 345
11/7/2018 0:00 50 64.1 293 433 34.1
11/7/2018 0:15 50 66.8 283 43.9 347
11/7/2018 0:30 434 60.5 28.5 40 322
11/7/2018 0:45 46.1 61.8 275 35 29.7
11/7/2018 1:00 44 .8 63.5 238 33.1 27

11/7/2018 1:15 426 63 23.8 30.3 26

11/7/2018 1:30 46.8 60.6 24.2 372 29.8
11/772018 1:45 42.8 60.4 22.7 299 25.1
11/7/2018 2:00 44 65.6 22.1 29.2 24.6
11/7/2018 2:15 40.5 56.8 22.5 294 25.5
11/7/2018 2:30 45.2 61.5 23.5 328 25.2
11/7/2018 2:45 43.1 61.6 25.7 343 29.3
11/7/2018 3:00 42.1 61 25.6 34 29.1
11/7/2018 315 454 63.7 27 346 30

11/7/2018 3:30 449 62.6 24.6 343 27.1
11/7/2018 3:45 43 57.7 21.8 292 239
11/7/2018 4:00 459 62.2 22.8 36.2 26.6
11/7/2018 4:15 48.2 65.2 24.5 39.5 28.6
11/7/2018 4:30 49.8 64.2 24.5 43.1 331
11/7/2018 4:45 51.2 68.6 31.8 449 374
11/7/2018 5:00 50.2 63.6 28.8 44.8 36

11/7/2018 5:15 522 65.3 28.4 47.2 38.1
11/7/2018 5:30 55 72.9 334 516 427
11/7/2018 5:45 55.1 66.2 328 525 43 8

5 Trollies

117772018 6:00 55.3 68.9 36.5 54.1 458
11/7/2018 6:15 56.5 65.5 39 554 46.9
11/7/2018 6:30 58.3 67.7 439 57.6 51.2
11/7/2018 6:45 59.1 68.4 49.9 58.8 54.6
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59.7

11/7/2018 7:00 66.3 473 593 54.7
11/7/2018 7:15 60.5 75 49.5 60 56.5
11/7/2018 7:30 62.7 85 529 60.5 57.6
11/7/2018 T:45 60.7 72.1 51.1 60.4 57.3
11/7/2018 8:00 62.8 84.2 52.3 60.2 573
117772018 8:15 59.8 69.4 49.2 594 56.1
117772018 8:30 59.3 68.7 45.1 59 55.4
11/7/2018 8:45 594 66.3 48.3 59.1 554
11/7/2018 9:00 59.2 72.3 50.3 58.8 55.6
11/7/2018 9:15 59.8- 75 44.7 593 55

11/7/12018 9:30 58.5 75.3 49.2 58 55

11/7/2018 9:45 58.8 79.8 50.3 58.2 553
11/7/2018 10:00 58.1 65.1 48.4 579 54

11/7/2018 10:15 59 72.3 47.8 58.5 55

11/7£2018 10:30 58.6 68.8 48.6 58.2 55.4
11772018 10:45 58.5 65.6 44.4 58.3 54.7
11/7/2018 11:00 58.4 66.9 47 58 54.1
117772018 11:15 574 69.2 45.5 56.8 3335
11/7/2018 11:30 57.8 68.9 49 574 54.6
11/7/2018 11:45 579 66.8 47.1 57.5 544
11/7/2018 12:00 57.2 69.6 42.8 56.7 534
11/7/2018 12:15 57.5 70.3 49.3 56.8 53.8
11/7/2018 12:30 57.1 68.9 44 56.5 535
114712018 12:45 584 76.9 47.8 57 53.6
11/7/2018 13:00 58.6 733 504 579 54.9
11/7/2018 13:15 576 69.5 50 57.3 54.6
11/7/2018 13:30 58 65.8 471.5 576 54.8
11/7/2018 13:45 57.8 73.1 48.8 57.5 54.9
11/7/2018 14:00 57.8 67.7 49.8 57.5 549
117772018 14:15 58 74.7 49 57.1 542
11/712018 14:30 574 69.7 48 56.9 543
11/7/2018 14:45 57.4 77.5 474 564 53

117772018 15:00 57.2 69.2 45.4 56.6 535
11/7/2018 15:15 574 68.5 49.3 56.9 54

11/7/2018 15:30 58.8 83.5 475 57.1 54.6
11/7/2018 15:45 57 64.5 46.9 56.6 53.1
111772018 16:00 57.7 70.1 46.5 574 539
11/7/2018 16:15 58 733 479 574 54.2
11/7/2018 16:30 58.5 79.5 474 57.6 544
11/7/2018 16:45 58.6 80.2 47.6 57.6 547
11/7/2018 17:00 57.9 69.5 47 574 544
11/7/2018 17:15 58.2 70 47.7 577 54.3
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11/7/2018 17:30 58.4 67.6 49.9 58.1 553
11/7/2018 17:45 58.1 71.1 488 573 543
11/7/2018 18:00 59 76.5 48.5 58.2 55

11/7/2018 18:15 588 70.5 50.1 583 555
117772018 18:30 57.3 69.6 46.1 56.8 52.5
11/7/2018 18:45 60.8 76.6 427 3713 524
11/7/2018 19:00 56.2 65.7 44 55.6 50.3
11/7/2018 19:15 554 63.8 44 .4 543 49

11/7/2018 19:30 54.5 65.2 37 53.2 46.4
11/7/2018 19:45 55.2 67.2 39.2 53.8 47.3
11/7/2018 20:00 56.1 779 39.6 53.6 47

11/7/2018 20:15 54.2 67.5 37.8 51.9 44

11/7/2018 20:30 53.1 61.9 36.5 509 43.5
11/7/2018 20:45 53.4 64.3 5.4 50.7 42.1
11/7/2018 21:00 54.1 66 37 52.1 428
11/7/2018 21:15 52.2 63.1 32 48.8 40.6
11/7/2018 21:30 536 64.3 326 50.6 425
11/7/2018 21:45 58.1 68.5 47.7 577 53.35
11/7/2018 22:00 598 82.1 472 56.7 51.5
11/7/2018 22:15 56.3 72.1 433 54,7 48.4
117772018 22:30 54.3 62.6 38.2 52.7 45.5
11/7/2018 22:45 54.1 74 373 51 44.4
11/7/2018 23:00 534 66 357 50.9 439
11/7/2018 23:15 52.2 63 319 48.9 41.3
11/7/2018 2330 51.6 62.7 322 47.6 40

11/7/2018 23:45 50.1 66.1 275 45.2 37.8
12/7/2018 0:00 49.3 64.2 259 414 29.8
12/7/2018 0:15 489 61.2 312 43 36.2
12/7/2018 30 48.2 61.5 26.5 42.6 346
12/7/2018 0:45 479 62 26.8 42 3558
12/7/2018 1:00 479 624 316 42.1 36.1
12/7/2018 1:15 46.4 60.5 264 40.1 314
12/7/2018 1:30 47.1 62.2 25.7 39 30.8
12/7/2018 1:45 44.7 60.3 24.1 35.1 294
12/7/2018 2:00 46.6 70 23.9 36.9 30.2
12/7/2018 2:15 45.1 614 26.6 37.6 316
12/7/2018 2:30 46.5 63.8 23.7 39.2 26.9
12/7/2018 2:45 459 64.4 25.9 374 29.2
12/7/2018 3:00 434 63.7 21.8 31 242
12/7/2018 3:15 47 65.9 216 354 26.7
12/7/2018 3:30 53.4 71.5 209 40.6 292
12/7/2018 3:45 43.8 60.6 21.2 325 23

UN DISTRICT COUNCIL FG/35/19/PL
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12712018 4:00 452 61.7 25 389 316
12712018 415 488 60.8 24.1 437 344
12712018 430 502 76.5 332 447 38 _
127772018 4:45 498 64.1 28.2 442 339 | 2ol
12/712018 5:00 51.7 62.9 300 476 | 4L
127712018 5118 526 625 323 491 406
121772018 530 548 63.7 36 518 448
121712018 5:45 55.5 64.9 40.1 541 47
121712013 6:00 55.8 04.6 368 54.2 464
121712018 6:15 56.9 673 18.8 558 478
121712018 6:30 584 713 40 577 Sl
127772018 6:45 593 67.6 49.7 58.8 55.2
127712018 7:00 592 68.7 48.4 588 54.7
127712018 715 60 653 S12 59.7 56.8
12/712018 7:30 599 69.1 49 59.6 56.6
121712018 7:45 59.7 674 477 59.5 56.3
12712018 8:00 593 67.4 472 592 56.1
12/712018 8:15 59 69.4 473 58.7 54.9
12/712018 8:30 582 653 455 579 54.5
127712018 8:45 8.4 702 42 578 542
12/772018 9:00 583 69.5 48.6 579 546
121712018 9:15 582 70.6 48.8 577 549
12712018 9:30 573 654 455 569 528
121772018 9:45 593 85.3 475 57.9 547
12712013 10:00 60.1 87.6 44.9 57 53.8
121712018 1015 573 66.2 459 56.8 536
127712018 10:30 7.1 66.1 475 56.6 537
12712018 10:45 58 76.1 437 570 542
121772018 11:00 571 68.2 447 S6.4 533
12712018 1115 573 67.6 482 56.8 4.1
121772018 11:30 575 68.3 a4 56.7 535
121712018 11:45 57 674 282 56.5 535
127772018 12:00 56.8 65 453 56.3 3.1
12712018 12:15 57 746 484 S6.4 536
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48 Hour Noise Measurements

144 Littlehampton Road
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48 Hour Noise Measurements

144 Littlechampton Road
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APPENDIX 5§

Delivery Noise Measurements

Near Field (3.5m)
Period 1
Hz dB dB dB dB dB dB
Band Lmax LiFmin Leg Lo Lrso Lrso
Z 89.6 68.8 784 81.5 76.5 72
C 83.6 66.4 74.6 77 73.5 69.5
A 74,9 582 . 66.3 69 66 59.5
12 77.9 41.1 64.6 67.5 56.5 50
16 82.3 42.7 65.2 67.5 58.5 51.5
20 77.4 45.9 63.3 67 59 53
25 75.2 484 67.2 70 66.5 58
32 78.3 50.1 68.9 71 68.5. 61
40 80.6 48.3 65.2 66.5 59.5 54
50 76.9 49,1 65 68 62 55
63 72.8 53.2 64.1 67 63 58.5
80 31.6 50.2 66.4 69.5 61.5 55.5
100 73.5 47,7 61 63.5 58.5 53.5
125 75.4 47.2 62.2 64.5 59.5 53.5
160 72.4 477 60.7 63.5 58 52.5
200 66.3 45.8 57.8 61.5 56.5 49.5
250 67.6 447 58.4 62 57 495
315 63.8 44.1 56 59.5 55 48.5
400 63.4 42,6 54.1 57 53 46.5
500 63.5 44.5 548 57.5 53.5 47.5
630 65.6 454 55.4 58.5 54 48
800 68.6 47.2 573 60.5 56.5 49.5
1k 65.7 48,7 595 62.5 59 51.5
1k25 68.2 48.7 58.5 61.5 58 51
1k6 64.6 47 554 58.5 54.5 495
2k 65.8 455 54 56.5 52.5 48
2k5 63.1 443 51.7 54 50 46
3kl5 60.7 412 49.7 53.5 47 43
4k 60.8 39 47.8 50.5 44.5 41.5
5k 57.2 16 453 49.5 41.5 38.5
6k3 58.3 328 - 432 48 38.5 355
8k 56.2 294 39.9 425 36 32.5
10k 56.6 24.7 36.8 39.5 31 27.5
12k5 51.2 19.2 32 34 26.5 22.5
16k 51 14.8 23 29 21.5 17
20k 48 11.2 23.6 235 16 12.5
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Delivery Noise Measurements

Near Field (3.5m)
Period 2
Hz dB dB dB dB dB dB
Band Lmns Lemin (| Leg Lpn Lpso Lyso
Z 87.5 69.7 77.7 80.5 76.5 73.5
C 87 67.3 74.3 76.5 73.5 71
A 71.2 60 67.2 70.5 66 62
12 76.1 176 63.4 68 57 48.5
16 74.4 42.7 61.5 65 57 50.5
20 73.1 43.8 6i.9 66 58 52
25 75.5 56.8 67.7 70 67 63
32 73.2 60.6 69.2 715 69 65
40 68.7 49 60.1 63.5 58.5 54
50 76.6 54 64.4 67.5 63 58.5
63 71.8 55.1 63.6 66.5 62.5 59
80 78.9 50.8 631.9 66.5 61 56.5
100 84.8 49.7 63.3 63 59.5 55
125 77.8 50.2 60.8 63 59 55
160 72.8 49.7 59.7 62 58 53
200 71.8 46.2 58.7 62 57 51
250 70.3 45.8 59.7 63.5 57.5 51
315 74.7 47.5 59.1 62 56 51
400 69 45.6 56 59 54 49
500 68.2 46 56.3 59.5 54 49.5
630 69.2 | 478 56.9 60.5 55 50.5
800 7.4 49.5 58.8 62 57 52.5
1k 68.3 51.9 60.3 63.5 59 54.5
1k25 73.6 50.5 58.7 61.5 57 53
1k6 66.7 48.2 553 58 54 51
2k 64.9 46.6 53.7 56.5 52 49.5
2kS 62.3 454 51.8 54.5 50.5 47.5
3kl5 60.7 42.7 S0 53 48.5 45.5
4k 65.7 41.5 50.1 52.5 47 43.5
Sk 71.4 384 52.5 52.5 45 40.5
6k3 60.7 354 46.4 50.5 42 37.5
8k 63.3 32,6 443 47 39 345
10k 60.4 27 43.1 45.5 36 29
12k5 61 | 225 38.8 39.5 31 25
16k 52.5 17 33.7 35.5 255 19.5
20k 49.7 12.1 28.9 29.5 19.5 14
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Delivery Noise Measurements

Near Field (3.5m)
Residual
Hz dB dB dB dB dB dB
Band LFmax Lrmin Leq Ly1o Lgso Lrg
z 94.2 62 79 82.5 75.5 70.5
C 84.6 60.9 72.7 75.5 715 67
A 722 52.6 64.8 68 64 57.5
12 90.2 34.9 69.2 72 61 49
16 86.4 37.5 67.8 71 60.5 51
20 81.8 39.3 66 70 60.5 53
25 81.1 41 64.5 67.5 60 53.5
32 77.8 42.2 62.6 66 59 53.5
40 78.3 44.1 62.5 65.5 59 53.5
! 50 793 46.1 63.5 67 60 55
63 75.3 47.1 63.1 66 60.5 55.5
| 80 76.4 46.4 62.3 65.5 60 54.5
| 100 76.1 44.5 60.6 63.5 58.5 52
| 125 81.7 422 62 62.5 57.5 51
160 68.1 40.8 575 60.5 56.5 49
200 66 40.1 574 60.5 56 48.5
250 68 40.1 57.7 61.5 56 47
315 68.7 38.6 55 58.5 53.5 445
400 68.1 37 53.1 56.5 51 43.5
500 67.5 39 53.6 57 515 44.5
630 70.9 39.7 54.7 575 52.5 45.5
800 67 42.1 57.1 60.5 55.5 48.5
1k 66.4 454 59 62.5 58 51
1k25 65.2 43.7 56.7 60 55.5 49.5
1k6 62.1 42.3 52,9 55.5 52 47
2k 63.4 39.8 50.1 52.5 49 44.5
2kS 62.5 36.5 47.6 50 46.5 415
3k15 61.1 12.9 45 475 435 39
4k 58.6 29.6 422 44.5 40.5 36 |
sk 57.4 25.4 39.5 415 37.5 33.5
6k3 50.9 22.2 36.5 38.5 345 29.5
8k 48 19.2 32.8 35 31 25.5
| 10k 43.8 16 28.4 30.5 26.5 21
\ 12k5 39.2 14.5 239 26.5 215 17
| 16k 32.3 13.5 20 235 17.5 15
20k 30 10.6 17.4 215 12.5 11.5
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Delivery Noise Measurements
Near Field (3.5m)

Specific Delivery Sound Level Frequency Analysis
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APPENDIX 6

Weather History for Brighton, [[BRIGHTOBS)

% Pravinis

Summary
July 10, 2018

fumpeatuie
Dew Paint
Humichiy

Piecipitation

High

268 °'C

11.8°C

99%

Q0 mm

Low
16.5°C
10.7°C
45%

Average
2056 °C
14°C
1%

Oaily Moge w

wing Speed
Wind Gust
Wwind Direcion

Prassure

Weather History for Brighton, [IBRIGHTOE]

Provions

Summary
July 11, 2018

Temperature
Dew Foint
Huntdity

Precipitalion

High
228°C
18.6 °C
98%

8 mm

Low
14°C
13.8°C
§1%

Average
20.7°'C
153°C
82%

Dally t4ode W

Wind Speed
Wad Gust
Wi Direclion

Pressure

Weather History for Brighton, [IBRIGHTOG]

: 'g Previous

Summary
July 12, 2018

Temperaturp
Bev Point
Hurmidity

Preciptation

Hgn
21.2°C
20.2°C
9%

0 mm

Low
14.2°C
14.1°C

59%

UN DISTRICT COUNCIL FG/35/19/PL

' Source: Wunderground.com

Average
207 °C
1714°C
85%

Catty Mode ~

Wind Speed
Wind Gust
Wind Direction

Pressitre

Meteorological Reports'"

July

High
17 kel
26 lunh

1026 hPa

July

High
11 km:h
16 km/n

1023 nPa

July

High
9 kmit
16 knv'h

1023 hPa

w10

Low

1023 hPa

1021 hPa

w32 v

Low

1022 hPa

2018

Average
6 krmih

ENE

206~

Average
2 kmth

ENE

2018

Average
2 kmvh
East
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Time

AN
5:00 AM
RRLY.L
Hal EL
S1M AM
319 AN
S20M A
B ]
S1bd AW
549 Am
5154 AW
3019 AM
104 AW

4:09 AW

Tertperwture
"e
Hav
far’g
1£2°C
"I
142°C
143
447G
144
144°C
144 ¢
uac
14.5°C

i48°C

{rewr Pobmd
13L°C
1I8°C
AEL v
AR R -
"®ac
"Wi'e
pE T o
142°C
e
1422
1421
142°C
14

144°¢

" Source: Wunderground.com
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Metcorological Reports'

2R
ns
"y
"wH
"
1Y
Y
"
na
"w
IR
"y
L)

LR

Key Periods

11 July 2018

5:51 - 06:01

L

fast

Horh

North

NF,

Cast

Spand
&lph
AT
13vn
T.2\ph
I5h
Seph

Seph

s.avpn
35 kph
20 kph
7.8 Fph
283ph
164gh

3540

Gul
07 iph
bl
FiEph
LLAR
LS
LIwpn
1.1 vph
1.0 ph
5¥ph
&1
8.1 kb
354ph
Stph

Skph
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soundplanning

. Meteorological Reports'
Key Periods

12 July 2018

04:38 - 04:47

A1 AM 148°C ui'e 9% £F 1.4 hph 2.6 kph 1011.8hPa omm 0nm
P am Hed "G 9% East 2.6 xoh 5kph 1021 7 nPa Q mim omm
£ HAM HWwr'c 14.6°C 90 % ENL .6 kpn S%pn 116 hPa i mm amm
4:19 AM i 144'C a5 Eaxt 11xpn 3.5 kpn 1021.7 aPa omm 0 mmn
nme Tempuiaiure aw Point Humkity Wind Spead Guat Prasgure Pracin. Katy, Pracip, Accum.
4:dd AM 4TC 1487 M Egst 7.4 koh S¥ph 1021.7 nPa & wm Gmm
4149 AM "He'C 104 B9 % Easl 40 kpn 5 kpn 21,7 nPg o mm 0 inm
454 AW “i'e 144°C 499 % Eas 34pn 6.1 %ph 1021,8 nPy amin & mm
4:50 AM 145°C 143'C 99 % RF § kph 8.7 ph 1021.80hf'a Homm 0 mm
504 AM 1"5-C 144G 99 % NE B.1 kon 9.7 hph 1018 0P b min wmm

2 Source: Wunderground.com
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