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Executive summary

A semi-permanent marquee has been erected at Tournerbury Woods Estate, Hayling Island, the
margquee being situated on level ground amongst trees to the north of Woods Cottage

It is intended that the marquee will be used from April to December (inclusive) to host wedding
receptions and similar events. It is anticipated that wedding receptions will take place mainly on
Saturday afternoons and evenings, with other events taking place at other times.

For events that run into the evening it is proposed that the normal finishing time will be no later than
02.00 hours, with the playing of amplified music and the serving of refreshments finishing no later than
this unless prior agreement has been obtained from the local planning authority, Havant Borough
Council.

The use of the proposed marquee for entertainment purposes will have the potential to affect
residential properties in the area, the nearest of these being situated to the south-east in Selsmore. This
potential has been assessed in terms of predicted music noise levels, relevant national guidance and
existing baseline noise conditions,

In order to minimise off-site music nose impacts, it is proposed to employ a Zone Array distributed PA
system supplied by Direct Acoustic Solutions Ltd. This system minimises music noise levels
propagating in a horizontal direction as discussed in detail below, especially at low frequencies.

With this system a music level of 95 dB LAegt on the dance floor will reduce to approximately 60.7 dB
LAeg,t at a distance of 20 metres.

A noise modelling exercise has confirmed that with this system a music level of 95.0 dB LAeqt on the
dance floor will give rise to music noise levels at the residences around the site that are well below 38
dB LaAeq,5m, ignoring the attenuation that will be provided by the trees around the marquee, and
assuming high water in the area to the south of the marquee.

Assuming further attenuation of around 6 dB or more from the trees around the marquee, the absolute
worst-case music noise level at potentially affected residential properties of will be no higher than 28
dB Laegt. This corresponds to an internal noise level with a partially open window of around 15 dB
LAeq,t.

This is expected to equate to inaudibility, and accordingly mitigation in addition to the distributed
loudspeaker array supplied by Direct Acoustic Solutions will not be required.
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Chapter 1 - Introduction

A semi-permanent marquee has been erected at Tournerbury Woods Estate, Hayling Island, the
marguee being situated on level ground amongst trees to the north of Woods Cottage, the location
being shown in Figure 1.

It is intended that the marquee will be used from April to December (inclusive) to host wedding
receptions and similar events. [t is anticipated that wedding receptions will take place mainly on
Saturday afternoons and evenings, with other events taking place at other times.

For events that run into the evening it is proposed that the normal finishing time will be no later than
02.00 hours, with the playing of amplified music and the serving of refreshments finishing no later than
this unless prior agreement has been obtained from the local planning authority, Havant Borough
Council.

The use of the proposed marquee for entertainment purposes will have the potential to affect
residential properties in the area, the nearest of these being situated to the south-east in Selsmore. This
potential has been assessed in terms of predicted music noise levels, relevant national guidance and
existing baseline noise conditions.

In order to minimise off-site music nose impacts, it is proposed to employ a Zone Array distributed PA
system supplied by Direct Acoustic Solutions Ltd. This system minimises music noise levels
propagating in a horizontal direction as discussed in detail below, especially at low frequencies.

Although the marquee development may have some limited potential to increase road traffic flows on

the local road network, such increases are expected to be of no more than minor significance in noise
terms, and there is no potential for noise levels on the nearby major roads to be increased.
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Chapter 2 - Noise assessment criteria

A glossary of acoustical terms is reproduced in Appendix A.
It is appropriate that the music noise assessment should take account of the guidance provided by:
= National Planning Policy Framework (NFPF) (Ref 1);
« Noise Policy Statement for England (NPSE) (Ref 2);
» Noise Council Code of Practice on Environmental Noise Control at Concerts (NC CoP) (Ref 3);

e Institute of Acoustics Draft Code of Practice on the Control of Noise from Pubs and Clubs -
(IOA Draft CoP) (Ref 4);

e Institute of Acoustics Good Practice Guide on the Control of Noise from Pubs and Clubs (10A
GPG) (Ref 5);

* Phase 1 Report on Noise from Pubs and Clubs published by DEFRA (Phase 1 DEFEA Report)
(Ref 6); and

* Phase 2 Report on Noise from Pubs and Clubs published by DEFRA (Phase 2 DEFRA Report)
(Ref 7).

The content of the reference documentation refoerred to above is discussed below.

21  National Planning Policy Framework

The National Planning Policy Framework was published in March 2012 and came into force with
immediate effect. Amongst the documents listed as being replaced by this document is PPG24, which
was formerly the central national planning guidance document relating to noise in the UK.

Whereas PPG24 provided quantified advice on the determination of the suitability of sites for
residential development on the basis of prevailing noise levels in the form of Noise Exposure
Categories, the NPPF provides purely quantitative guidance (although the NPSE refers to assessment
criteria in a general sense).

Section 8 of the NPPF ‘Promoting healthy communities” makes no reference to environmental noise, the
only comments relating to noise being listed below.

Section 11 "Conserving and enhancing the natural environment’ advises:

“109,  The planning system should contribute to and enhance the natural and local
environment by:

+ preventing both new and existing development from contributing to or being put at
unacceptable risk from, or being adversely affected by unacceptable levels of soil, air,
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water or noise pollution or land instability;

[

and
“123. Flanning policies and decisions should aim to:

» avoid noise giving rise to significant adverse impacts® on health and quality of life as a
result of new development;

» mitigate and reduce to a minimum other adverse impacts® on health and quality of life
arising from noise from new development, including through the use of conditions;

» recognise that development will often create some noise and existing businesses
wanting to develop in continuance of their business should not have unreasonable
restrictions put on them because of nearby land uses since they were established;® and

» identify and protect areas of tranquillity that have remained relatively undisturbed by
noise and are prized for their recreational and amenity value for this reason.”

(Footnote 27 refers to an explanatory note in the NPSE, which is discussed below. Footnote 28 refers to
“the provisions of the Environmental Protection Act 1990 and other relevant law™.)

Section 13 "Facilitating the sustainable use of materials’ includes guidance relating to noise, but this is
provided in the context of minerals extraction activities.

2.2  Noise Policy Statement for England

The Noise Policy Statement for England was published by the Department for Environment, Food and
Rural Affairs (Defra) in March 2010.

Key concepts used in the MPSE are:

« NOEL or “no observed effect”, meaning the level (of noise) below which no effect on health or
quality of life can be detected;

» LOAEL or "lowest observed adverse effect”, meaning the level (of noise) above which adverse
effects on health and quality of life can be detected; and

* SO0AEL or "significant observed adverse effect”, meaning the level (of noise) above which
significant adverse effects on health and quality of life can occur.

The first aim of the NPSE is to: “Avoid significant adverse impacts on health and quality of life from
environmental, neighbour and neighbourhood noise within the context of the policy on sustainable
development”.

The second aim of the NI'SE is to: "Mitigate and minimise adverse impacts on health and quality of
life from environmental, neighbour and neighbourhood neoise within the context of the policy on
sustainable development”.
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The third aim of the NPSE is to: “Where possible, contribute to the improvement of health and
quality of life through the effective management of environmental, neighbour and neighbourhood
noise within the context of the policy on sustainable development”.

The second aim refers to the situation lies somewhere between LOAEL and SOAEL.

However, paragraph 2.3 of the Explanatory Note makes it clear that the approach to the minimisation
of noise from environmental and related sources should be reasonable and balanced in stating:

+ “23  Furthermore, the broad aim of noise management has been to separate noise sources
from sensitive noise receivers and to “minimise” noise. Of course, taken in isolation and to a
literal extreme, noise minimisation would mean no noise at all. In reality, although it has not
always been stated, the aim has tended to be to minimise noise ”as far as reasonably practical”.
This concept can be found in the Environmental Protection Act 1990, where, in some
circumstances, there is a defence of "best practicable means” in summary statutory nuisance
proceedings.”

2.3 MNoise Council Code of Practice on Environmental Noise Control at Concerts

The NC Col® was published by the Noise Council in 1995 to provide guidance on the assessment and
control of noise arising from musical events taking place at outdoor sites and similar venues.
Specifically, paragraph 1.1 states:

1.1 Large music events involving high powered amplification are held in sporting stadia,
arenas, open air sites and within lightweight buildings. These events give pleasure to
hundreds and in some cases thousands of people. However, the music from these events can
cause disturbance to those living in the vicinity. The purpose of this code is to give guidance
on how such disturbance or annoyance can be minimised.”

Chapter 3 of the document sets out a series of guideline entertainment / amplified music noise levels
that should not be exceeded in order to provide a level of acoustic protection for the neighbours. This
is reproduced in Appendix B, along with Chapter 2 of the document, which provides a list of
definitions of the technical terms used in the Code,

Although the events proposed at the Tournerbury Woods marquee will be on a much smaller scale
than the larger outdoor concerts covered by the Noise Council Code of Practice, it is considered that the
Guideline values set out in the Code are of relevance at Tournerbury Woods, Specifically, it is
considered appropriate that at nearby residences:

¢ for events continuing after 23.00 hours amplified music should not be audible within the
habitable rooms of nearby residence with windows open in a typical manner for ventilation.

2.4 10 A Draft Code of Practice on the Control of Noise from Pubs and Clubs

The TOA Draft CoP was published in 1999 by a working party set up by the Institute of Acoustics (TOA)
in 1996. At the time of its inception the working party included specialists in acoustics and noise
control as well as members representing the licensed and entertainments trades, but latterly the trade
representatives withdrew from the working party.
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A copy of Chapter 5 of the document is provided in Appendix C. In summary, the noise control
criteria recommended are:

* between 23.00 and 07.00 hours amplified music, singing and speech should not be audible
inside noise sensitive premises;

# where events are relatively infrequent {once per week or less and less than 30 times per year)
the criteria set out in the Noise Council Code of Practice are considered appropriate;

»  between 23.00 and 07.00 hours the level of amplified music, singing and speech measured
outside noise sensitive premises should show no increase over the prevailing baseline noise
level, these levels being measured in terms of dB LAeq,5m; and

» where there are more than 30 events per year and no more than 2 events per week, the level of
amplified music, singing and speech measured outside noise sensitive premises should be no
more than 3 dB above the prevailing baseline noise level, these levels being measured in terms
of dB LAeg5m; and

» where there are more than 30 events per vear and more than 2 events per week, the level of
amplified music, singing and speech measured outside noise sensitive premises should show
no increase over the prevailing baseline noise level, these levels being measured in terms of dB
LAeg,5m.

As well as the above broad-band criteria there are also corresponding recommended criteria for the
octave bands centred on 63 Hz and 125 Hz.

2.5 I0OA Good Practice Guide on the Control of Noise from Pubs and Clubs
The 10A GPG was published in 2003 following on from the [OA Draft CoP,

A copy of Chapter 2 of the document is provided in Appendix D. In summary, the bullet points in
paragraph 2.4 recommend that:

» for premises where entertainment takes place on a regular basis, music and associated sources
should not be audible inside noise sensitive property at any time; and

e for premises where entertainment takes place less frequently, music and associated sources
should not be audible inside noise sensitive property between 23.00 and 07,00 hours, while at
other times a balance should be struck between the rights of those seeking and providing
entertainment and those who may be disturbed by the noise.

The document considers that a noise is not inaudible if its level is sufficiently low to prevent it being

recognised as emanating from the source in question and when it does not alter the perception of the
ambient noise environment.

2.6 Phase 1 Report on Noise from Pubs and Clubs published by DEFRA

The Phase 1 DEFRA Report was published in 2005 and provides a review of methods employed for the
assessment of entertainment noise both within the UK and abroad.
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The report discusses a number of criteria that could be applied in the objective assessment of noise from
licensed premises, and also sets out the objective standards adopted by a number of UK local authorities and
other European countries. Table 3 on page 20 of the document includes details of the internal noise limits
applied by seven of the countries excluding the UK. (No internal limit is given for the UK.) The lowest limits
adopted by the other European countries range from 22 dB(A) (France and Norway) to 25 dB(A) (Germany,
Italy, the Netherlands and Sweden).

Assuming that a fagade with a partially open window attenuates externally generated noise by approximately
13 dB, internal noise limits of 22 dB(A) and 25 dB(A) correspond to external levels of entertainment noise of

35 dB{A) and 38 dB{A) respectively.

Table 3 from the Phase 1 DEFRA report on Noise from Pubs and Clubs is reproduced in Appendix E.

2.7  Phase 2 Report on Noise from Pubs and Clubs published by DEFRA

The Phase 2 DEFRA Report was published in 2006 and extends this review to include a larger number
of possible assessment methods. The report also includes the details of laboratory and field tests that
were undertaken to establish which objective assessment criteria correlated well with the subjective
human response.

The report found that there was a good correlation between the subjective response to entertainment
noise and its absolute level as experienced by experimental subjects when specified in terms of Laeq
(although it points out that the use of the measurement of absolute Laeq levels of entertainment noise is
difficult where the level of background noise is close to, equal to or above the level of entertainment
noise).

This conclusion therefore confirms that the specifying an appropriate absolute LAeq level for
entertainment noise at potentially affected residential properties is likely to provide an effective means
of control.

Table 4 of the document summarises the levels of acceptability that subjects reported for a range of
entertainment noise levels from 17.0 to 47.5 dB LAeq,5m, with 17.0 dB LAeq,5m being “clearly
acceptable” and 47.5 dB LAeq,5m being “clearly unacceptable”. These figures are for a one-off event.

For events that occur with some regularity it is probably reasonable to assume the level of 17.0 dB
LAeq,5m would also be “clearly acceptable”, although the response “clearly unacceptable” would

probably be triggered at a lower level than 47.5 dB LAeg,5m.

The Executive Summary from the Phase 2 DEFRA report on Noise from Pubs and Clubs is reproduced
in Appendix F. Table 4 is also reproduced in Appendix F.
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28  Criteria adopted for this assessment
On the basis of guidance discussed above, the criteria adopted for this assessment are:

* during the night-time period (23.00 and 07.00 hours) entertainment noise from the proposed
marquee should be at a level that is unlikely to be audible in the habitable rooms of any
potentially affected residence (with the exception of the residence at Woods Cottage); and

# during the day-time period (07.00 and 23.00 hours) entertainment noise expressed in terms of
dB LAeq15m from the proposed marquee should be no more than 3 dB above baseline dB
LAeq,15m noise level outside the habitable room windows of any potentially affected residence
(with the exception of the residence at Woods Cottage).

In order to achieve the proposed night-time standard it is proposed that outside any habitable room
window (with the exception of the residence at Woods Cottage) entertainment noise from the marguee

should not exceed:
o 35.0dB LAeq5m; or
« 10 dB below the baseline LAeq noise level, whichever is the greater.

Assuming a partially open window, an external noise level of 38.0 dB LAeq,5m equates to an internal
noise level of 25.0 dB LAeg,5m.

It 15 also recommend that octave-band noise levels at 63 Hz and 125 Hz are not excessive. The
proposed Zone Array distributed PA system supplied by Direct Acoustic Solutions Ltd is known to be
effective in controlling the propagation of low frequency acoustic energy.

The adoption of these criteria is considered to be in accordance with the recommendations of the NPPF
and the NPSE.
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Chapter 3 - Noise monitoring exercise

3.1  Operational music noise monitoring

Music noise monitoring was undertaken on the afternoon of Tuesday 6 August 2013 using calibrated
Type 1 precision integrating equipment.

On-site monitoring was undertaken outside the marquee at a distance of 20 metres from the centre of
the PA loudspeaker array, with the microphone elevated to the level of the loudspeaker array
(approximately 3.5 metres above the level of the dance floor) with pink noise being played through the
PA system. The marquee was fully closed apart from the door, which is on the northern side of the
marquee, and did not affect the noise levels prevailing at the external monitoring position. The results
obtained at this position are set out in Appendix G. From these results it can be seen that a level of 61.7
dB LAeqt was recorded outside the marquee at a distance of 20 metres from the centre of the
loudspeaker array.

During the operational noise monitoring exercise a Type 2 sound level meter was left on the dance
floor, approximately under the centre of the loudspeaker array. During the period when a level of 61.7
dB Laeqgt was recorded at 20 metres from the array the Type 2 instrument recorded a level of 93.7 dB
LAeg,t on the dance floor under the array.

The overall level of attenuation found to prevail at a distance of 200 metres including the attenuation
provided by the marquee fabric is therefore approximately 32 dB compared to the pink noise level
prevailing on the dance floor.

Subsequently a music noise spectrum was recorded on the dance floor, with typical party music
playing. Using this music spectrum and that obtained for pink noise at 20 metres outside the marquee,
a music noise spectrum has been derived for a music noise level of 95.0 dB LAeq.t on the dance floor,
This level of music is typical of the kind of music likely to be played for dancing. With this typical
music spectrum, 95.0 dB LAeg,t on the dance floor corresponds to 60.6 dB LAeq,t at 20 metres outside
the marquee.

With music playing in the marquee at a level of approximately 95.0 dB LAeq,t on the dance floor an
attempt was also made to monitor music noise levels off-site at a monitoring position to the south-east
of the marquee in Selsmore. This position is identified in Figure 1 as:

e MPS - a free-field position about 385 metres to the south-west of the marquee (the nearest
residence being about 365 metres from the marquee).

The microphone was positioned approximately 5.0 metres above local ground level to represent a first
tloor bedroom window.

However, with music playing in the marquee at a level of around 95 dB LAeqg.t on the dance floor music
was completely inaudible at the monitoring position. Additionally a check was made on the shoreline
just to the north of the monitoring position, where the music was also found to be completely inaudible.
Background noise levels prevailing at the microphone at this time were found to be around:

e 47 dB LAeqgt; and

e 37 dB Laso.t.
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3.2  Background noise monitoring

A night-time background noise monitoring exercise was undertaken between 22.30 and 02.30 hours on
the night of Tuesday / Wednesday 6 / 7 August 2013 using calibrated Type 1 precision integrating
equipment. The same monitoring position was emploved, identified in Figure 1 as:

» MPS - a free-field location in Selsmore, about 385 metres to the south-east of the marquee.

The microphone was positioned approximately 5 metres above local ground level to represent a first
floor bedroom window head.

MPS was adopted as being representative of residential properties in the vicinity of Selsmore.
Weather conditions were good throughout the monitoring period, with very low wind speeds, and the
results may be taken to be fully representative of the lowest background noise levels expected to prevail

in the area. Full details of the background noise monitoring exercise and the results obtained are
provided in Appendix H.

The worst-case (ie lowest) night-time background noise levels found to prevail at MPS were found to be:
e 241 dB LAeq,15m; and
e 21.2dB LA%,15m.

It should be noted that these absolute lowest figures were recorded under extremely calm weather
conditions. It is likely that noise levels prevailing at night would generally be higher than this.
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Chapter 4 -Prediction of operational noise levels

A noise model has been used to predict worst-case operational noise levels for the marquee on the basis
that amplified music will give rise to an entertainment noise level of 60.6 dB LAeq,t at 20 metres from
the source outside the marquee.

Figures 2 and 3 show operational noise contours plotted at heights of 2.5 metres and 5.0 metres
respectively above local ground level, these heights corresponding to window heads at ground and
first floor level. All noise contours are free-field.

From these noise contours it can be seen that on the basis of a reference music noise level of 95.0 dB
LAeg,t on the dance floor music noise levels at the residences around the site will be well below 38 dB
LAeq,5m.

It should be noted that the music noise predictions do not take account of the attenuation that will be
provided by the trees around the marquee, although the noise model does take account of soft ground
absorption, and include the sea’s surface at high water level as shown on Ordnance Survey mapping.

Trees can give significant levels of attenuation, as indicated by the webpages from Medway Council's
website that are reproduced in Appendix [. On the basis of this information, a reduction of around
6 dB or more is to be expected due to the tress around the marquee,

A reduction of 6 dB would result in an absolute worst-case music noise level at potentially affected
residential properties of around 28 dB LAegt. This corresponds to an internal noise level with a
partially open window of around 15 dB LAeq.t.

This is expected to equate to inaudibility, and accordingly mitigation in addition to the distributed
loudspeaker array supplied by Direct Acoustic Solutions will not be required.
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Chapter 5 - Proposed mitigation

As discussed above, it is proposed that amplified music will be played via a distributed loudspeaker
array positioned above the dance floor area of the marquee, the system supplied by Direct Acoustic
Solutions being proposed. The Direct Acoustics Solutions brochures / data sheets are reproduced in
Appendix |.

This kind of system has significant advantages over conventional public address loudspeaker systems
because:

» the music source is above the dance floor and is therefore closer to the ears of persons on the
dance floor, thereby reducing the acoustic energy required to give satisfactory music levels on
the dance floor;

e the loudspeaker drive units are mounted on panels that are essentially open at the rear (ie
above the panels), which means that low frequency energy emerging above the array is out of
phase with low frequency energy emerging below the array, thus cancelling out when
propagating in a horizontal direction, ie away from the dance floor;

» absorbent material positioned above the array absorbs higher frequency acoustic energy, thus
reducing the potential for disturbance to be caused off-site (while higher frequencies
propagating downwards towards the dance floor will be absorbed by persons on the dance
floor),

Additionally, the Direct Acoustics Solutions systemn is installed with a digital limiter, which provides
an effective means of limiting overall sound pressure levels on the dance floor and also gives control at
specific frequencies if required. Information on the range of limiters employed is provided in
Appendix L.

Unlike limiters that cut the signal or mains power when a pre-set music level is exceeded, the type
employed by Direct Acoustics Solutions limits the music level to a predetermined level, without cutting

out completely.

It is proposed that the limiter will be set to prevent amplified music exceeding a level of around 95 dB
LAeq,t on the dance floor initially, with adjustments being made in the extremely unlikely event that
disturbance should be reported from any residential property.
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Chapter 6 - Conclusions

The potential for entertainment noise from the marquee development to affect nearby residence has
been assessed using national guidance documents, and a scheme of mitigation proposed.

Amplified music will be played via a distributed loudspeaker array positioned above the dance floor
arca of the marquee, a system such as that supplied by Direct Acoustic Solutions being proposed.

The distributed loudspeaker system and associated amplification will be designed and installed to
generate music noise levels on the dance floor of up to approximately 95 dB LAeq,t only.

The distributed loudspeaker system is designed and installed to give limited low frequency (63 Hz and
125 Hz) acoustic output in a horizontal direction.

With this system a music level of 95 dB LAeq,t on the dance floor will reduce to approximately 60.7 dB
LAeq,t at a distance of 20 metres.

The noise modelling exercise has confirmed that this level of music on the dance floor will give rise to
music noise levels at the residences around the site that are well below 38 dB LAeq,5m, ignoring the
attenuation that will be provided by the trees around the marquee, and assuming high water in the
area to the south of the marquee. This is a worst-case assumption. The situation at other states of tide
will be more favourable as more sound will be absorbed as it propagates across the creek.

Trees can give significant levels of attenuation, in this case a further reduction of around 6 dB or more
is to be expected due to the tress around the marquee.

A reduction of 6 dB would result in an absolute worst-case music noise level at potentially affected
residential properties of around 28 dB LAeqt. This corresponds to an internal noise level with a

partially open window of around 15 dB Laeq,t.

This is expected to equate to inaudibility, and accordingly mitigation in addition to the distributed
loudspeaker array supplied by Direct Acoustic Solutions will not be required.
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Figure 1

Site location plan showing marquee and background noise monitoring position
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Figure 2

Operational noise contours at 2.5 metres above local ground level
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Figure 3

Operational noise contours at 5.0 metres above local ground level
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Appendix A

Glossary of acoustical terms (from PPG24)



Glossary
Below are explanations of terms as they are used in the PPG; they are not definitions.

Decibel (dB): a unit of level dernived from the logarithm of the ratio between the value of a quantity
and a reference value. It is used to describe the level of many different quantities. For sound
pressure level the reference quantity is 20 Pa, the threshold of normal hearing is in the region of
dB, and 140 dB 1s the threshold of pain. A change of 1 dB 1s only perceptible under controlled
conditions.

dB(4): decibels measured on a sound level meter incorporating a frequency weighting (A
weighting) which differentiates between sounds of ditferent frequency (pitch) in a similar way to
the human ear. Measurements in dB(A) broadly agree with people's assessment of loudness. A
change of 3 dB(A) 15 the nuinimum perceptible under normal conditions, and a change of 10 dB{A)
corresponds roughly to halving or doubling the loudness of a sound. The background noise level in
a living room may be about 30 dB(A): normal conversation about 60 dB(A) at 1 metre; heavy road
traffic about 80 dB(A) at 10 metres; the level near a pneumatic drill about 100 dB(A).

Hertz (Hz): unit of frequency, equal to one cycle per second. Frequency is related to the pitch of a
sound.

Lo r.the A weighted level of noise exceeded for 10% of the specified measurement period (T). It
gives an indication of the upper limit of fluctuating noise such as that from road traffic. Lajosnis
the arithmetic average of the 18 hourly Lajgn values from 06.00 1o 24.00.

L.yoa,7r: the A weighted noise level exceeded for 90% of the specified measurement period (T). In
B5 4142: 1990 it is used to define background noise level.

L 4eq,r: the equivalent continuous sound level -the sound level of a notionally steady sound having
the same energy as a fluctuating sound over a specified measurement period (T). L., 115 used to
describe many types of noise and can be measured directly with an integrating sound level meter. It
is written as L. in connection with aircraft noise.

L 4may: the highest A weighted noise level recorded during a noise event. The time weighting used
(F or 8) should be stated.

Additionally, the term SPL refers to the quantity Sound Pressure Level as discussed under Decibel
(B} above. This can be either a broad-band quantity including all octave-band figures or can refer
to individual octave-bands for instance,

The above text 1s reproduced in full from PPG24
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Extracts from the Noise Council Code of Practice on Environmental Noise Control
at Concerts



2.0

DEVINITIONS

Background
Noise Level:

dB(A):

Delay Tower:

Lm:

LHHLT:

Mixer;

The prevailing sound level at a location, measured in
terms of the Lygg ¢, 00 an equivalent day ard at an equivalent
time when no concert or sound checks are taking place,

‘The A-weighted 'sound pressure level whereby varions
frequency components of sound are weighted (equalised) to
reflect the way the homan ear responds to different

frequencies.

An additional set of loudspeakers employed to provide a
better spread of sound to the audience,

The equivalent coniinuous noise level which at a given
location and over a given period of time contains the same A-
weighted sound energy as the actual fluctuating noise at the
same location over the same period.

The A-weighted sound pressure level exceeded for 90% of
the measuring period (T).

‘The location where the main sound system is controlled. As

well as ensuring the correct sound balance between the
various performers, the overall level of sound for the

audience is controlled at this location.



Music Event:

Music Noise:

. Music Noisa

Level (MNL):

Noise

Consultant:

Noise
Monitoring |

Position:

Noise-sensitive:! .

Premises:

Other Urhan

Venue:

A concert or similar event where live or recarded music is

performed by a salo or group of artists before an andience.

The noise from the rmugic and vocals during a concert or

. sound checks and not affected by other local noise sources.

The L, of the music noise measured al a particular location.

A person given responsibjlity by the organiser of the event

for monitoring noise levels in accordance with the prevailing
conditions, and who has the ability and suthority to make
decisions and pmplement changes in noise level during the

event.

~ The location of the microphone within the venue from which

the Jevel of sound is monitored and controlled. For outdoor

venues, this location tends to be at the mixer,

Includes premises vsed for residential purposes hospitals or
stmilar institutions, education establisimnents (when in use),
or places of worship (during recognised times and days of
worship) or any premises used for any other purposes likely
to be affected by the Music Noise.

An urban park or similar area which is not normally used for

major orgamsed events,



Rural Venue:

' Sound

Engineer:

Urban Stadia

or Arenas:

A park, opew space or grounds of a country house in a rural
area not normally used for major organised events,

Person employed to control the sound quality

of the music for the audience.

A regular venwe for major sporting or similar

events in an urban area.



3.0

GUIDELINES ' |

The Music Noise Levels (MNL) when assessed a1 the prediction stage or
measuted during sound checks or concerts should not exceed the guidelines shown
in Table 1 at 1 metre from the fagade of any noise sensitive premises for events

held between the hours of 0900 and 2300,

TABLE 1
Concert days per Venue Guideline
:ulen.ninr year, Category
per venue
Urban Stadia or The MNL should not exceed 750B{A)
Arenas over o 15 minute period
lwi Other Urban and The MNL should not excead 65dD{A)
Rural Venuzs over o 15 minute period
410 12 All Venues '!?h-l.-:ﬂhﬂﬂ. should not exceed (he

background noise level' by more thun

154B{A) over & 15 minute period

Nades te Table 1

1

2,

The vatue used showdd be the arithimetic sverape af e howrly L. measured aver the Tnst four houss
of the: propagad muxie event or ovey the entire parind of tie proposed music svent if schedulsd i b
for tess tham four howrs.

There are many oher issues which affect the sccepmbility of proposed coneers. This eode |s deslgned
o nddress the environmental noisy lssue aloe.

In Jocations where individuals moy be affecied by mare than one venue, the impact of ol the evens
shouid te consideresd,

For those venues where more thian three evens per calendar year are eapecied, te frequency and
scheduling of the evens will affect the level of disurbaee, In particular, sdditiunal distocbance can
arise if events occur on more than three consetutve dnys withoul o redustion in the pemmlted MNL,
For indoor venues used for up to aboul 30 evens per calendar year an MNL not exceeding the

background noise by mere than SdB{A) over o fifieen minute period (e reeommended (or events finishing

no 1sier ton 2300 bowrs,




3.2

3.3

3.4

fi. Account should be uken of the nobse impost of ather evens a8 veswe, It may be uppropnsie o reduce
the penmined nedse From o coneent §If the ather evenis are noisy,

r For venies where Just one eveni has been beid on one day in sny ane year, i hat been fourd possible
o adopr o higher limil value without cousing an unnccepmble level of disturbance,

For events continuing or held between the hours 2300 and 0900 the musie
noise should not he audible within noise-sensitive plrem'isas with windows
open in & typical manner for ventilation,

Mates 1o Guldeline 3.2

I. The usa of maudibiliy ns o guidetine is non universany accepled as an appropaiste method of conol.

References & & 7 (Appendin 1) sed ol the various issues. This guideline s proposed 05 (here is
mgsfficient evidence available 1o give more precite guidance,

1, Contro} ean bk exerchied in (his stnaation by limiting the music naise s that i B Just nudible puigide

the naise sensirive premises. When that js schieved it can be assumed that the mngie nolse is 5o
autible inside the nolee sensitive premises,

The nature of music events means that these guidelines are best us.r.-d in the
setting of limits prior to the event (see 4.0),

Assessiment of noise in terms of dB(A) is Very convenient but it can
underestimate the intrusiveness of low frequency noise. Furthermore, low
frequency noise can be very noticeable indoors. Thus, even ii” the dB(A)
guideline is being met, unreasonable disturbance may be cccurring because

- of the low frequency noise. With certain types of events, therefore, it may

be necessary to set an additional criterion in terms of low Ir:qucj:n.:.:.' noise,
or apply additional control conditions.

Motes to Gubdeline 3.4
I. It has besn found that it g the frequency Imbalonee which couses dumrbanee, Consequenily there g

lexs of & prablem from ihe bow frequency content of the music nolse near to an cpen nir venue Uan
fariher away,



3.3

3.6

L e g

3.8

39

1. _Although mo precise guidance is avaiinble the following may be found hetpfal (Raf &)
A leval up 1o 0dB in either of the 83Hz or 125H2 oeiave frequency band is satisfastary: & level of
§04E or mere in elther of thase oeiave frequensy bands causes Rignifican: dismrbance,

Complaints may occur simply because people some distance from the event
can hear it and that, consequently, they feel the music must be loud even
though the guidéliu:s are being met. In fact topographical and climatic
conditions can be such that the MNL is IIDWETFHI locations nearer to the

VETNIE.

Although care has been taken to make these guidelines compatible with whal
ocours at existing venues, this may not be the case at every location. Where
arrangements are satisfactory with either higher or lower noise levels than

those contained in the. guidelines, these limits should continue.

Tt has been found that if there has been good public relations at the planning
stage between the event orgamsers and those Jiving nearby, annoyance can

be kept to a minimum.

The music noise level should be mezsured using an integrating-averaging
sound level meter complying with type 2 or better of BS6698. The

- background noise level should be measured using a sound level meter

complying with type 2 or betier of BS3969. Time weighting F (fast
response) should be used,

When measuring L,,, in order to determine the music noise level, care must
he taken to avoid local noise sources influencing the result. When the local

noise is intermittent, a series of short term L, measurements should be

" made ‘nf the music noise while'thit“local Source is absent or has subsided to

typically low or mean minimum values. An average of these short term

B



3.10

3.11

3.12

readings will give an estimate of the music noise leyel. A further option
would be ro measure the A-weighted sound pressure Jevel on a sound level
meter complying with type 2 or better of BS5969 with the time weighting set
to S (slow response) when the music is loudest and not influenced by jocal
noise. If the local source is continuous, make a measurement of the L, of
the local source when the music is oot occurnng, and male a correction (o
the measured L,, when the music is oceurring 1o obiain an estimate of the

music noise jevel.

The nature of many concerts requires the sound volume level to be increased
during the event (o enhance the performance. The prevailing noise control
restrictions should be borne in mind so that the sound volume at the start of
the event is not two high, hence allowing scope for an increase during the

event,

Some concerts are accompanied by associated zctivities (e.g. Fﬂi:gruunds}

which can be noisy. These should be taken into account when setting the

limit for the music noise level.

When monitoring the music noise level, the sound of the audience applause
can be a significant contributor. It is not possible to address this jssue
precisely; instead it is recommended that any such effect be noted.
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Chapter 5 of Draft IOA Code of Practice on the Control of Noise from Pubs and
Clubs



5.1

1.1

5.2

5.2.1

522

CRITERIA
General

Noise control criteria should be determined by each local authorily or group of
authorities, according to local circumstances and having regard to this code of
practice. The selected noise criteria should be appropriate in relation to any
existing licensing, planning and noise nuisance policies. However, for night
time music and amplified singing and speech, it should be the aim of all local
authorities lo adopl a crilerion which will ensure, so far as is reasonably
practicable, that such noise is inaudible inside noise sensitive premises
between 23:00 hours and 10:00 hours.

Noise from Amplified and Non-amplified Music, Singing and Speech
Sourced from Inside and Outside the Premises

Where such activitias are relativaly infraquent (once a week or less and less
than 30 times per year), criteria should be selected so as 1o keep the
disturbance produced to a minimum. The guidance contained in the Code of
Practice for Environmental Noise Control at Concerts [1] may be considered
appropriate for such events, as long as structure-bome noise transmission is

not significant.

Trals in relation to identifying specific noise level critenia for music, singing
and speech noise, which occurs more than 30 times per year are in progress
(see Appendix D). However, et this slage, these lrials have not providsed
sufficient information to allow for the inclusion of definitive noise control
criteria in this Code of Practice for these sources. However, the Working Party
has decided thal, in order to stimulale debale on this imporant subject, the
entertainment industry, the public and enforcers will benefit from an eary
publication of this draft Code of Practice which includes examples of the type
of critenia that may eventually be appropriate. These examples are given in
paragraphs 5.2.3 and 5.2.4.NB. These examples concern external criteria.
Where habitable rooms are altached lo a “source” building intemal noise
measurements in those habitable rooms may be required. '

2.2.3 Noise limits bahgean 23:00 and 10:00 hours (example only)

» The Liegsmn level measured 1 meafre outside a window to a habitable
room, with entertainment taking place, shall show nc increase when
compared with the representalive Lasqsmin level measured from the same
position, under the same condifions and during a comparable period with
no entertalnment laking place; and

e The Lgqsmin lovel in the 63 Hz and 125 Hz oclave bands measured 1 metre
outside a window fo a habitable room, with entertainment taking place,
should show no increase when compared with the representative Legsmn
level in the 63 Hz and 125 Hz octave bands measured from the same
position, under the same conditions and during a comparable period with
no entertainment taking place.

W.ﬂ.f’h\l*ﬂ » H- e T



/5.24

5.3

531

5.3.2

5.4
5.4.1

542

Noise limits between 10:00 and 23:00 hours (example enly)

a) For venues where live and/or non-live amplified music events take place
maore than lwice in a week, the limils in Section 5.2.3 shail apply.

b) For venues where more than 30 events take place per calendar year but
these events do not occur more than twice per week, the following limits

shall apply:

o the Laegsmin level measured 1 metre outside a window to a habitable
room, with entertainment laking place. shall be no more than 3 dB
higher than the representalive Laogsmin 1evel measured from the same
position, under the same conditions and duning a comparable period
with no entertainment taking place; and

s the Lygsmn in the 63 Hz and 125 Hz octave bands measured 1 metre
outside a window to a habitable room, with entertainment taking place,
shali be no more than 3 dB higher than the representalive Leg smin inN
the 63 and 125 Hz octave bands measured from the same position,
under the same conditions and during a comparable period with no

Plant and Machinery

Local authorities should have existing policies for dealing with noise from
plant and machinery. Many of these paolicies will be based on the procedures
and methodology contained in BS 4142[2] cr on the use ol Irequency analysis
measurements and the application of Noise Rating Curves [3].

The assessment of vibration from plant and machinery, which can cause
structure borme noise problems in attached properties, may be undertaken
using the methodology and criteria contained in BS 6472 [4]. However, this
standard only deals with vibration. It does not address the issue of the
resulting noise.

Use of Gardens and Play Areas

4
At venues in or close to noise sensitive premises, all external activities
associated with any form of non-sporting entertainment, or the use of play
areas, should normally cease at lighting up time in the area in question, Such
activities should not recommence before the start of normal trading hours on
the following day.

Trials in relation to identifying specific noise level criteria for noise from
gardens and play areas are also in progress. However, at presant it is

suggested that, for planning/licensing purposes it may be reasonable to
assume a “free-fleld” target criterion of 55 dB Laegsw, On noise sensitive

premises.



5.5

5.6

5.7

Rowdy Behaviour

Delivery/Collection Activities

No criterion js Stggested at this stage. However, the recommendations of the
mmdmp revision of Word Heajth Organisation Criteria 12 5] in relation to

CoP.di. Nov-09 T,



6.1
6.1.1

6.3
6.3.1

6.3.2

6.4
6.4.1

MEASUREMENT GUIDELINES

Introduction

Noise measurements may be required to:

* define acceptable levels for planning purposes:
* eslablish and keep a record of disturbance;

* assess the nature and severity of a prablem:

* record reference sound levels at a venue following action to limit the
output of a venue's sound system; and

All noisa measurements/menitoring and resulling assessments should be
undertaken by compelent personnel. Guidance on what constitutes
appropriate training for compelency can be obtained from the Institute of
Acoustics or the Association of Noise Consultants (see Appendix E).
Furthermore, either body can provide a list of members capahle of

Mtaidngwnmnfﬂmquamﬁmd.

Noise levels from the various sources shall generally be measured using a
sound level meter complying with type 1 of BS EN BO804 [6] and 60651 [7].
In addition, it octave or one-third octave band filters are used for the
Mmeasurement of frequency thess should comply with IEC Publication 225

Calibration of Instrumentation

Calibration and verification procedures should conform to those given in BS
4142 [2].

CoP dff Nov-99 -T11=
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Chapter 2 of IOA Good Practice Guide on the Control of Noise from Pubs and
Clubs
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2.2

2.3

2.4

SCOPE

This document provides guldance for the assessment and control of noise
affecling noise-sensitive properties, from the public and private use of public
houses, clubs, hotels, discothéques, restaurants, cafés, community or village
halls and other similar premises. The main noise sources considered are
music; singing; public address (PA) systems; children's play areas; beer
gardens; people in general; car parks and access roads; deliveries:
collections; materials handling; plant and machinery; and skittle alleys, Moise

arising from live sporting events held at such premises is not covered by this
document,

The purpose of this Guide is to assist local authority officers and venue
management and their staff in the prevention of noise disturbance and in the
investigation and resolution of noise complaints. It is also intended to assist
with the planning and licensing of proposed or existing premises.

The original intention was to include objective noise criteria in this document,
or in a separate but related document, that could have been used o assess
and control noise from all the main sources of noise that can be present at
pubs, clubs and similar premises. However, it has not been possible fo
subject the new criteria that have been developed and proposed by the
working party to a-satisfactory validation process. It is hoped that future
research will lead to the publication of criteria that have been fully validated in
terms of human response and have been subject to triats which confirm their
praclicability in lerms of measurement, enforcement and use within the
planning process. Until such criteria are developed, It is recommended that
local authorities and others should devise and apply policies having regard to
this Guide and taking into account local circumstances and existing licensing
and planning policies.

Music, singing and speech, both amplified and non-amplified, are common
sources of nolse disturbance arising from the premises listed in 2.1 above. As
far as these sources are concerned, the purpose of developing the objective
noise criteria mentioned in 2.3, should be to attempt to ensure that:

» for premises where entertainment takes place on a regular basis, music
and associated sources should not be audible inside nolse-sensitive
property at any time. In the absence of the objective criteria mentioned in
2.3, whal is "regular should be determined on a local basis to reflect local
expectations and should be incorporated by local authorities in their
planning and enforcement policies (see section 4); and

« for premises where entertainment takes place less frequently, music and

assoclated sources should not be audible Inside noise-sensitive property
batween 23:00 and 07:00 hours. For other times, appropriate criteria need
to be developed which balance the rights of those seeking and providing
entertainment, with those who may be disturbed by the noise.



2.5

2.6

For the purposes of this document, noise may be considered not audible or
inaudible when it is at a low enough level such that it is not recognisable as
emanaling from the source in question and it does not alter the perception of
the ambient noise environment that would prevall in the absence of the source
in question. A more simplistic explanation of the term 'inaudible’ is given in
Appendix B,

The determination of “nuisance” is not within the scope of this Guids,
however, the Guide may be useful in forming a view on the likelihood that a
"nuisance" has occurred, is occurring or could occur.

The Guide should not be used to determine or enforce noise standards for
occasional music events of the type covered by the Code of Practice on
Environmental Noise Control at Concerts [1].



Appendix E

Table 3 from Phase 1 DEFRA report on Noise from Pubs and Clubs



2.3 International response to the problem

2.3.1 Codes for entertainment noise

2.3.1.1 Regulations applying to pub and club noise in ten European countries are
summarised and compared by (Desarnaulds et al., 2003). The regulations
vary widely between countries but there are some observable trends and
groups in both the types of criteria (e.q. level just outside the club), the
methods of expressing them (e.g. Lasg) and the limit values allowed (e.g. 3
dB above background). There are three main types of criteria: levels at a
noise-sensitive property, levels outside the noise-making property and sound
insulation requirements where both source and receiver are part of the same
building. Most of the ten countries use more than one of the three types;
France and Iltaly use all three. Criteria for allowable levels inside or outside

the noise-sensitive property in eight countries are summarised in Table 3.

Country Text Descriptor Reguirements Requirements
inside, dB({A) outside, dB{A)
Switzerland® DEP Lasgitis: 24 34
Germany VDI 2058811 Lacq 25 40 - 45
L aFmax 35 (DIN 18005)

France Recommendation L 22 -

CNB (1993)
Italy DPCM 1411597 | Laggit mi 25 40

No280 (open window)
Norway NS 8175-1997 |- 22 - 37 25-45
Metherlands Catering order | Laeqgi1a.07 25 40

(1888) LaFmax 45 60
Sweden SOSFS 1996:7 Lasg 25 3
United Kingdom Code of practice | Laeg1smins 75 (stadia)

concerts™ 65 (other)

* Exploltation after 1285, night time (22-Th) downtown; ** Max. 3 cpen air concerisiyear,

Table 3. European limits at the noise-sensitive property, after (Desarnaulds et al.,
2003).

Maise from pubs and clubs Davies et al 23
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Executive Summary and Table 4 from Phase 2 DEFRA report on Noise from Pubs
and Clubs
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1.1

1.4

1.3

1.6

defr_'u

EXECUTIVE SUMMARY

Bringing licensed premises within the scope of the MNoise Act 1996 is intended to add to and
complement existing powers. It will provide a relatively easv to use mechanism that can be fully
implemented in response to a complamt on the night that any problem arises, The aim 15 to fill any gap
m existing legislation and reduce the time to provide effective enforcement. Such a measure 15 required
to help counter the potential for increased noise disturbance due to the hiberalisation of the licensing

regime brought about by implementation of the Licensing Act 2003 in late 2005,

Changes to the licensing laws in 2005 mean that licensed premises can be open later and for longer
hours. Any such changes nced to be supported by enforcement powers so that anti-xocial behaviour,
where it occurs, 15 not derated.  Extending the provisions of the Moise Act 1996 from dwellings to
other premises was also one of the recommendations of the Environmental Audit Committee. The new
powers are intended to provide a rapid reaction to problems when they first anse with the penaltics

aimed at discouraging further repetition of the problem.

Amendments to the Noise Act 1996 mean it i1s no longer adoptive and local authorities no longer have
to respond to all complaints between 1 1pm and 7am every night. Instead local authorities now have the
discretion to provide a response to complainis by targeting particular sources of noise or types of
complaint, scasons of the year or mights of the week and any period between | lpm and Tam as they

decm appropriate to local circumstances.

From October 2006, extending the provisions of the Noise Act 1996 will include licensed premises,
including temporary licenses. This will enable a local authority to serve waming notices where they
sispect that noise from licensed premises exceeds the specitied permitted noise levels. If after a short
warning period the noise continues to exceed the permitted levels, the Council will be able use their
discretion 1o decide whether to prosecute in the Magistrates court, where Iines of up to L3000 may be
levied, or 1o serve lixed penalty notices of £500. The new powers also mean that the revenue from the
fixed penalty notices will be retained by the local authorities to help fund the service, rather than passed

directly to the Treasury, as 15 the current situation.

Fixed penalty notices for night noise from licensed premises will be a useful, additional tool for dealing
guickly with temporary non-persistent noise problems that, whilst disturbing to nearby residents i the
short term, are not of sufficiently negative impact o warrant the use of statutory nuisance under the
Environmental Protection Act 1990 or the powers to close licensed premises temporarily under the
Anu-5Social Behaviour Act 2003, This measure will give local authonties an extra option o take a
phased enforcememt approach to dealing with night noise from licensed premises, and tailor

enforcement to the seventy and impact of a noise disturbance.

The Noise Act 1996 uses a noise protocol for calculating the accepted level. Tt is an offence to cause a
night noise above the permitted level once a warning has been issued. The current noise protocol was

developed for domestic mght noise. Noise from hcensed premises may be of & different nature, 50 a

4

Final Repart
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1.7

1.8

1.9

defr_'u

different noise protocol might be more appropriate. This project informs the development of an

appropriate noise measurement protocol for licensed premises and Defra will be consulting on the

protocol in summer 2006, before the measure 15 implemented.

At present, the Nowse Act 1996 only applies to nomse from dwellings and there are concerns that its
existing noise level measurement protocol and criteria might not be well suited to entertainment noise
from licensed premises. Consequently, Defra commissioned Capita Symonds Lid and BRE to jointhy

study methods and criteria for assessment of entertainment noise from licensed premises.

This studv comprised extensive laboratory testing of the correlation of 18 variations of 9 different noise
measurement methodologies and eritenia, with the subjective response of a representative group of
ordinary members of the public; field testing of the practicability of EHPs using these methodologies
and criteria for the assessmenml of entertainment noise from licensed premises. The laboratory
experiments deliberately constram some independent and confounding variables in order to test the
parameters of interest to the experiment. The conclusions should always be viewed with the
understanding that controlled experimental testing cannot. by its nature, model all combinations of

variables that exist in the field.

Whilst the primary objective of the study has been to identity which of the methodologies and critena
tested were best suited for assessment of entertainment noise from pubs and clubs late at night, of equal
importance is the requirement that they are practicable for EHP3 to enforce and are fair and realistic for

licensees to comply with.

1.10 The outcomes of the study have been as follows:

A_ The majority of the members of the public reported the ability 1o tolerate a modest degree of
ntrusive audible entertainment noise in their home late at night for a “onec-off” occurrence (i.e.
occurring al intérvals of less than six months), and that the onset of audibility of the entertainment

noise did not equate to a threghold of acceptability for intrusive entertainment noise.

B. The majority of EHPs also reported that a modest degree of intrusive entertamnment noise from a
“one-off ” occurrence was acceptable, and that the onset of audibility of the entertainment noise did
not equate to a threshold of acceptanlity for ntrusive entetrtainment noise in such circumstances.
EHPs also reported that a lesser degree of intrusive entertainment noise was acceptable for more
regular occurrences (1.¢. once a week), and that for either scenario the onset of audibility of the
ehtertainment noise did not equate to a threshold for enforcement action for intrusive entertainment

nolse in such circumstances.

. The results of the laboratory testing identificd several methodologies and eriteria, which gave

reasonably good correfation with subjective response,

D. The noise metric that provided the best overall prediction of subjective ratings of all the

entertainment noise types tested by ordinary members of the public was the Absolute L.

Final Repart
CSAN S0 T Thise (T version 2.0
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However, during the ficld testing it was apparent that the “highest performers™ from the laboratory

testing all had clear disadvantages in use under real world conditions, so there is no clear best

option for recommendation which combines optimum correlation with subjective response with

ease and rapidity of use, The following options are considered the best of the available options, in

descending order of correlation with subjective response, each raising different issues regarding

practicability of use by EHPs.

Absolute Ls.= That is an L. s noise level value set at a single action level. However an
intrusive entertainment notse criteria based on Absolute L., would be difficult to use
whete the existing ambient noise level without the entertainment noise was close to, equal
to or above the action level. Therefore, we would recormend an action level Absolute
Lawy, with an additional subjective requirement that the entertainment noise itself has a
clearly audible {to an otologically normal listener) contribution to the overall noise e g. the
songs/tracks would be recognisable to a histener familiar with the music and any words
mtelligible. In terms of an action level, a table in this report 15 provided showing various
levels of entertainment nose used in the laboratory testing and the responses of test
subject’s. In the context of this study’s objective to determine criteria that represents a
clearly unacceptable situation, the noise levels at which test subjects felt the noise was
“Just unacceptable™ for a one off event within a habitable room with windows closed was
at 34 dB Loy s meue: The range for the first two scores of unacceptability was L s minee 34
to 37 dB. Analysis of data from the 2000/2001 National Noise Incidence Study (NNIS)
indicates that with windows closed. only a small percentage of the UK population (5.5%)
are estimated to have internal ambient noise levels above Ly s pour 34 dB and just 2,1%

above Ly spoa 37 dB.

Loawo = Laso (N0 music) — That is the difference between the Lo ¢ e noise level with the
intrusive entertainment noise and the equivalent Lag s e With no intrusive entertainment
noise, This allows consideration of the background level, but requires a measurement
withoul intrusive entertainment noise that may not be possible on the night of a complaint.
This in itself may be problem enough to make the metric unusable for “one-off™ events or

as a quick response o a problem.

Lacqy = Lassas or existing Nowse Act methodology (La., = Lasss) These metrics include
some consideration of the underlying noise level at the same time as any offending noise
level 13 measured, without reguiring a separate “no music” measurement o be made, The
former s slightly more effective in prediction of subjective response than the latter, but not
substantially so, and using the latter has logistical advantages. The performance of both
these noise metrics was less pood than the previous two oplions, but they also avoid the

practical disadvantages highlighted above.

4
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Table 4 - Semantic descriptor and associated value of acceptability

Semantic descriptor Score Absolute L AeqS msinutes
Clearly acceptable | 17.0
2 20.4
i 23.8
4 27.2
Just acceplable 2 3.6
Just unacceptable B 34.0
7 37.4
X 408
Q 44.2
Clearly unaccepiable 10 47.5
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Appendix G

Operational noise monitoring at 20 metres from loudspeaker array
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Appendix H

Backgr-::—und noise monitoring at MP5



SINSNOIY PEANY - Y TN - dur[aseq - SIN

HUORIpUDS R EFEay 0y Pagdadii 6'LE [ ¥4 R s [ i | G
(sjuomdajgas apedey Aue Furpnisul 6'LE [ A S0 6T ¥ | A i |
SUOLIPUOD Plat-2ad) 10] Pajialiod FSh €T q0E el malielany
(SJUOT2a[Ial apeie] AUe Juipniaul FEF 0'ed 80e 88 Smadelaay
8'0F £5L 0'sd AL E'6 19¢ SCEC
g6t 6'Fe L T P ¢ I T OC'ET
¥ L¥ L 59 9t 80C £TE ] B o7
§'6L 0tc LEC 9t £6C FAE (1]8
£6L 61 [Ed £Et '9g L LOEC
0'1S (AR [ 568 L¥E YLl O0'ET
g'le L 0L 6 ol £ [Zc €oid
6'lE 61 LIE &£l L9 LCC 0sTE
T8t 6 CL LCt 6Lt LR 1'8C 1 i
6'CS ¥LC 5°CC LT 8HC 6'LL 0¥ ZC
LA 0¥ P k3 GHT 5L 'CL
LcF L10C [ 6 6L L
SHON  NEWYT]  WSTOAY] &V IR wgy'bay] bayj UG} S TENS

"ASI2IKa BULIO)IUOL JNOYS NodL) AIp S30BLINS peoy
J5aMm 0T Aj[elauad azaoalq JYSI] e pue pnoj ou yitm AIp ‘) saaddap 7 E LS

SADIMOS ASI0U LRGBS TAJI0 0N
ABRINY aUO7 BUIPTIUL WIASAS W] SOUSNONY 13a210] Bia FUTAR]d 25100 Jutd 51 asinos 3510 JUedIRS AU SAN0G
Ho pua je [2aa] Alajjeq o pua B uonRIqIED asucdsal jseq
Ho HEls Je [2ad] Amapeg o S 1B U0l RIqI[ED) 1 VTG MEIURAg
€107 1IsnEny g Aepsan | U0 paulelqo sjnsay|

paurelqo sjnsal oy qp 00 PappE aARYy 0} pajewansa (SjUonaa)jal apede
punoss [E30] as0ge w 0s 2UN0S ISIOU IISNW WOLY A[[EJU0ZI0Y W SRE Apgewnxordde uoygisod auoydong play-2aiy

SdN SIXE Wuo] uo aanbiew sy apising pauleiqo spnsay

ajeys Spoopy Amngaauine ] JUDIESISEY ISTON aanbiepy spoopy Angaawino |



SINSNOIY PEANY - Y TN - dur[aseq - SIN

ed 8'8C £9F 00s purdq-g
H s e : BF bh” L'FL 90 O00G0E
& Z = B = A = = = £ et - = gL A 'Fl 90 0o0eL
2 = = = = = = = =] = M = = oa Y ] = &6 & T¥FL 9°0- ODSTT
e BN NN R wm 911 L¢- I'¥L 90 pO0OT
e 0ElL 60 L'FL 0c 000s
0g 0FL 6C TF¥L (L Q0ED
g 9¥l 8t L'¥L 15 o DO0E
0 &l BS LrL 5t Q00
ekl oF €51 99 LFL ¥S 0STE
bav1dp @ (15 FEL gL IFL £a 00g¢
g5 £ €l 901 I'FL ¥a 000¢
19 L'El FIlL '+l FOL 009t
G0 LFL 6Tl T'FL EF1 0seL
1 ['¥l sl I'FL s 0001
54 FEL &l Fifh o § g i
9CL 891 SFL LHL [ee
0ClL 8L ¢ 5L L (0%
£Il Yal L 9L ¥ 0o
W i o i LT1 0 £RL {9 ole
= = o £ 5 = = -3 - 3 [ —_ 0l 00 90T 98 05¢
2 W W = = = = = = = W z = e £ i = T'IL 96T 07 ce a0z
ww 6 Pl i RIE 091
| . s 5y 191 97T TTe T4
e o¥F HEL 9ET 6CE 0oL
GE L'c 901 i o | B s
: 0 cir £8 1 7 o £9
B o Lo 0L 56T TLE 0e
brldr @ ]= il g A cOF 0¥
55 (SR Fil i g o LRE G1E
19 Lo o ('SE S o LT
59 (Y& AT b S8 £HE 0
0z e <8l L£'6T Rt gL
sl 06Y'1 4P bay ] dp 06’1 4F ba7 dp £H
sadBIaAYy sodelaay sabuloay  saPRIaAy balg anuay
(sjuoniagax m__ﬁ_muﬁ ALre Burpnjoul €107 1ISnEny g Aepsan ], 0] vapads adeiany

pautejqo sjnsal of gp 00 PAPPE aARY 0} pajeudsa (S|uonaafjal apesey

punoss [E30] as0ge w s 2UN0S ISIOU ISNW WOLY A[[EJU0ZI0Y W ' SRE Algeunxordde uogisod auoydoionu playy-aa.y
SdN SIXE Wuo] ue aanbiew ayj apising pauleiqo spnsay

ajeysy Spoosy Amngaauimo ] JUDUISSASEY ISTON] sanbuepy spoosy Amgiauamo]



SISN0IY A[FeANY - § NS1pN - 2urjEsey - SIW

HUORIpUDS R EFEay 0y Pagdadii L BEC {3 3 59T il 1874 G
(sjuomdajgas apedey Aue Furpnisul S'RL €T £El §9C 0L £°5C i |
SUOLIPUOD Plat-2ad) 10] Pajialiod 9FF 6Tt 0TE TIE malielany
(SJUOT2a[Ial apeie] AUe Juipniaul TP 6'FC 0ie e Sadelaay
¥l 5t 6'SE aeE 58T £0E SC 00
6EE TALTS =T 68 CHT F il O 00
it L'sc £S5 Lot £HC L L L0
FOr [T O 5tt Lec S 6C (LR
A LT LSt glt '6e 6 8L 000
£ LE (T A A £1lE {74 680 00°00
41 6 ¥ Q'Ge 1t L8 T 0 A
L0F CFE el 68T F8e T 4L 0S'€C
ek | Fill o1 OFE FiE H6L SFET
Fot H'ET EED Fit 6 £ OF €T
2'es ol o 0¥ 6 1F Loe reE CEEC
- 1A S¥C L'FL °f 4 rLc £ 5 (L1
SNON  Xewy]  WCTNAY] &V HI R wgy by bay ] UG STEYS

"ASI2IKa BULIO)IUOL JNOYS NodL) AIp S30BLINS peoy
J5aMm 0T Aj[elauad azaoalq JYSI] e pue pnoj ou yitm AIp ‘) saaddap 7 E LS

SADIMOS ASI0U LRGBS TAJI0 0N
ABRINY aUO7 BUIPTIUL WIASAS W] SOUSNONY 13a210] Bia FUTAR]d 25100 Jutd 51 asinos 3510 JUedIRS AU HAN0G
Ho pua je [2aa] Alajjeq o pua B uonRIqIED asucdsal jseq
Ho HEls Je [2ad] Amapeg o S 1B U0l RIqI[ED) 1 VTG MEIURAg
€107 1IsnEny g Aepsan | U0 paulelqo sjnsay|

paurelqo sjnsal oy qp 00 PappE aARYy 0} pajewansa (SjUonaa)jal apede
punoss [E30] as0ge w 0s 2UN0S ISIOU IISNW WOLY A[[EJU0ZI0Y W SRE Apgewnxordde uoygisod auoydong play-2aiy

SdN SIXE Wuo] uo aanbiew sy apising pauleiqo spnsay

ajeys Spoopy Amngaauine ] JUDIESISEY ISTON aanbiepy spoopy Angaawino |



SISN0IY A[FeANY - § NS1pN - 2urjEsey - SIW

[V o < [E 6tk LB purdq-g
M s e : ol o b'h” L'FL 90 O00G0E
& Z = B = A = = = £ et - = gL A 'Fl 90 0o0eL
2 = = = = = = = =] = m = = oa Y ] = &6 - T¥FL 61 ODSTT
q.—|_|—|_|_|_|_|-|_. wm 911 L' I'¥L 90 pO0OT
e 0ElL 8t L'FL 6t 000s
0g 0FL s L'¥L LS Q0ED
gE o | ] I'tL b O00e
0 &l 69 LrL 65 Q00
ekl oF €51 T LFL 09 0STE
bav1dp @ (15 FEL ¥vi IFL | = 00g¢
g5 £ €l £h I'FL | 000¢
19 L'El 1L '+l €01 009t
G0 LFL OFL T'FL Fel 0seL
1 ['¥l 99l I'FL 991 0001
54 g€l Fal a¥L L0 (i
LEL [} I 5L 6T [ee
BEl BEC 0°LL 0ic (0%
0¥l fag ¥ SHL LN 0o
W o . & = i al ¥ o 9 ol A T ole
{ 5 5 EBEEE 28553 5 =8 u B = = = o
ww £01 08T ¥ FIE 091
a2 L9 991 H'TC LEE Tl §
5 L€ 6L A 0TE 001
GE L4 B hy R S 1C <l s
S——— 0 &1 £L £ ¥C Lt £9
GF LE e [ B BLE <
brldr @ ]= i i ¢ 1t 88t 0¥
3 55 L6 8 ¢ 0e (8t G1E
19 Q€1 I'le £0F LT
50 Leg- 9°cl- T 6 FE 0
L H'RT- 66l 640 §0f 1
sl 06Y'1 9P bay1 4P 061 4F ba7 dp £H
sadBIaAYy sodelaay sabuloay  saPRIaAy balg anuay
(sjuoniagax m__ﬁ_muﬁ ALre Burpnjoul €107 1ISnEny g Aepsan ], 0] vapads adeiany

pautejqo sjnsal of gp 00 PAPPE aARY 0} pajeudsa (S|uonaafjal apesey

punoss [E30] as0ge w s A21N05 ISTOU JENW WL A[[EjU0ZIoy w ' SRE Algeunxordde uogisod auoydoionu playy-aa.y
SdN SIXE Wuo] ue aanbiew ayj apising pauleiqo spnsay

ajeysy Spoosy Amngaauimo ] JUDUISSASEY ISTON] sanbuepy spoosy Amgiauamo]



SIUSNODY RINY - D YSIN - Juraseq - SN

HUORIpUDS R EFEay 0y Pagdadii 9'EE | -1 L ¥ig R A i I G
(sjuomdajgas apedey Aue Furpnisul 9EE | T4 E i Fic 59 9T i |
SUOLIPUOD Plat-2ad) 10] Pajialiod [T 3 [ o Q1€ 6°0E malielany
(SJUOT2a[Ial apeie] AUe Juipniaul LR 8'SL 8le 60E Sadelany
LY B 09 L8 (F£€ BAL G [0
g'9E [ALTS 5'5L (PR g9 6 Y 0T 10
IEL [T s &4C F9C £9¢ L1
29t st sc Fic 9z 9 oL Lo
AEL 4T e 4T 9Re &L AT IR
A GO S¥C LLL 0oe ¥ol 0010
gL o p P 69t LA HEL €S0
O 00 19 gle ¥Fic 86 0500
6'FF L9 A '8t SEC HEE SF00
1 4 | B 7 o [t LT SOE O 00
0'et 09z voc 6 0F ce £9g e (0
0¥ = TA gL 9 6L Foc 000
SNON  XEWYT] WAV 06V (IR wgy'bay] bay] UG RIS

"ASI2IKa BULIO)IUOL JNOYS NodL) AIp S30BLINS peoy
J5aMm 0T Aj[elauad azaoalq JYSI] e pue pnoj ou yitm AIp ‘) saaddap 7 E LS

SADIMOS ASI0U LRGBS TAJI0 0N
ABRINY aUO7 BUIPTIUL WIASAS W] SOUSNONY 13a210] Bia FUTAR]d 25100 Jutd 51 asinos 3510 JUedIRS AU SAN0G
Ho pua je [2aa] Alajjeq o pua B uonRIqIED asucdsal jseq
Ho HEls Je [2ad] Amapeg o S 1B U0l RIqI[ED) 1 VTG MEIURAg
€107 1IsnEny g Aepsan | U0 paulelqo sjnsay|

paurelqo sjnsal oy qp 00 PappE aARYy 0} pajewansa (SjUonaa)jal apede
punoss [E30] as0ge w 0s 2UN0S ISIOU IISNW WOLY A[[EJU0ZI0Y W SRE Apgewnxordde uoygisod auoydong play-2aiy

SdN SIXE Wuo] uo aanbiew sy apising pauleiqo spnsay

ajeys Spoopy Amngaauine ] JUDIESISEY ISTON aanbiepy spoopy Angaawino |



SIUSNODY RINY - D YSIN - Juraseq - SN

®'ST 60t 6 CF CAF purdq-g
H s e : il g o ¥l 67¢ O00G0E
& Z = B = A = = = £ et - = gL 6L 'Fl €8 0o0eL
2 = = = = = = = =] = m = = oa Y ] = &6 9°7- T¥FL 21 ODSTT
.-..:..—l_.._l_l_..-... wm 911 e I'¥L 90 pO0OT
e 0ElL L'E L'FL a8t 000s
0g 0FL g L'¥L LS Q0ED
g 9¥l Y LI'¥L LG DO0E
0 &l LL LrL Lo Q00
ekl oF €51 S8 LFL £ 0STE
bav1dp @ (15 FEL eLl IFL 60T 00g¢
g5 £ €l I'EL I'FL 611 000¢
19 L'El CEl '+l €Tl 009t
G0 LFL £ql T'FL LT 0seL
1 o o § Fpl | oFl CEL 0001
54 L'El ol 65l A RAFA i
¢sl 80T LLL & CL [ee
Fsl £CC ORL S5C (0%
Sl 6'0C 0'0C L AT 0o
W i o i Csl 9 L T ole
= = o £ 5 = = -3 - 3 [ — L'FL €1L Mg Log 05¢
2 W W = = = = = = = W z = e £ i = 7l PEL TET 90E a0z
ww 9’01 76l 0'FT OTE 091
s Lt 9l £1T £LE LTl §
e 12 0El TIT ira 001
GE % €8 ¢ IC 80 s
S——— 0 5 £y 1 I L1E £9
GF L5 9T L B'IE <
brldr @ ]= i 0 {1 9'9c 0¥
3 55 €1l Fe- I'8T 09 G1E
19 691 8 840 £ae LT
50 T Tol- {5 57 £ 0
0z rie- 6'0Z- 2% Bot gL
sl 06Y'1 9P bay ] dp 061 4F ba gp £H
sadBIaAYy sodelaay sabuloay  saPRIaAy balg anuay
(sjuoniagax m__ﬁ_muﬁ ALre Burpnjoul €107 1ISnEny g Aepsan ], 0] vapads adeiany

pautejqo sjnsal of gp 00 PAPPE aARY 0} pajeudsa (S|uonaafjal apesey

punoss [E30] as0ge w s A21N05 ISTOU JENW WL A[[EjU0ZIoy w ' SRE Algeunxordde uogisod auoydoionu playy-aa.y
SdN SIXE Wuo] ue aanbiew ayj apising pauleiqo spnsay

ajeysy Spoosy Amngaauimo ] JUDUISSASEY ISTON] sanbuepy spoosy Amgiauamo]



SISNOYY IPEINY - (] IYBIN - 2urasey - SJN

SUDLIPUOD Pa1j-2ad] 10] PajIaLIOD TIT I'+T HSAMOT [[RIDAL)
HUORIpUDS B EFEady 0y Pdadii FLE [T 4 L [ 14 €Ll i< G
(sjuomdajgas apedey Aue Furpnisul Fie [T £FC 8T €Ll L Frd i |
SUCLIPUO0Y platj-2al) 10] Pajialiod o L~ ! rd 6'If [T madelany
(SJUOT2a[Ial apeie] AUe Juipniaul s 9T 6'le €ae Sadelaay
rLF Vi £LC LEE FoE S0 i |
R L'LC g4 (FR ™ AT 5 15 0 2l
L'LF 0oL S L BOE gFc LT L0
6 LT [T (-4 £ie OFe S8 oL'co
19 [T £ £ls 6 EL R L0l
P8 9 S CHE L8 0L 00'g0
g'ee C ol o £ 6L EHE 0'8E cS'l
£ €9 el 0ge L'HE T 0510
L FE FAgeT 09 L8 £LC Vil SF10
FIE BT 9'5C o8t £LC CLL 0F 10
L'¥b L5 Fel F8C SLc ¥4 L 10
(oA 125 TA HEC o £ L £ 4 0g 1
SNON  Xewy]  WCTNAY] 06V HI 8 wgy'bay] baw] UG e

"ASI2IKa BULIO)IUOL JNOYS NodL) AIp S30BLINS peoy
159M L0 Af[elatad azagal JYS1] e pue pnojd ou yitm Adp ‘) saaldap g7 it TR RS

SADIMOS ASI0U LRGBS TAJI0 0N
ARITY U0 BUIPD[IU] WASAS W ] SOUSNIONY 109110] ela Jurie]d astou Juld 5] a2inos 310 JUeNJIuBs AJuD) HAN0G
o pu j€ [2a0] Alapeg o pua je uoneIqIED 2sUOEDL §5e
o HE}S je [2aa] Aljjeqg o MBS 1B 0 eIqipeD W VoER YEIueag
€107 IsnEny g Aepsan] 0 paute}qo sjjnsay|

pautejqo sjnsar oy gp 00 pappe aary 0} pajewiisa (Sjuoniagjal apedey
punoss [E30] as0ge w 0s J21N05 ISTOU JENW WL A[[ejUoZIoy w SRE Apgewnxordde uoygisod auoydong play-2aiy

SAN SIXE Huo] uo aanbaew ayy apising pauleqo sy nsay

ajeys Spoopy Amngaauine ] JUDIESISEY ISTON aanbiepy spoopy Angaawino |



SASNOY IPEINY - (] ITIN - auTRsEY - SN

¢ 9% S'9g L'ET Lag purdq-g
H s e : 8F 66" L'FL 90 O00G0E
& Z = B = A = = = £ et - = gL A 'Fl 90 0o0eL
2 = = = = = = = =] = m = mh oa Y ] = &6 A T¥FL 9 ODSTT
wm 911 g0 I'¥L £'€ pO0OT
e 0ElL 69 L'FL 0L 000s
0g 0FL i TF¥L 6L Q0ED
g 9¥l h L'¥L L8 DO
0 &l L1O1 LrL Lh Q00
ekl oF €51 €Tl LFL I'L1 0STE
bav1dp @ (15 FEL st LF¥L LEL 00g¢
g5 el 9L cFL ¢St 000¢
19 9'cl il GFL Fal 009t
G0 £cl LEL £FL L'AT 0seL
1 gcl Lol gglL L6l 0001
T 9'cl £ZL FoL L'EE Wk
ry | Ot LAL 6'5C [ee
6FL T T'EL SHC (0%
o o 89¢ I'sl ole 0o
W i o i 8l GHT ¥ 00 £oe ole
= = o £ 5 = = -3 - 3 [ — L1 coe £ 1C L6t 05¢
= W E & & = = = Z# = w.ua £ B & & K = 1L C'ET Sibard 70k 007
ww T'0L 6EL SET AN 091
a2 Tl 6'0¢ £0C (HFAS LTl §
e €1 681 b 0C 0°8E 001
GE La FrA | 26l LT s
S——— 0 &L i 6 Rl (AS £9
GF rg- 6C T L'EE <
brldr @ ]= g9 ¥ 84T it 0¥
55 L'LL- i b €80 R G1E
19 g'a1- C 'S8T 0¥ LT
59 8 T 08 L'SE LA ird
0z 9'8C- o°LL- L'§T LSk 9l
sl 06Y'1 9P bay ] 4P 06’1 4F ba7 dp £H
sadBIaAYy sodelaay sabuloay  saPRIaAy balg anuay
(sjuoniagax m__ﬁ_muﬁ ALre Burpnjoul €107 1ISnEny g Aepsan ], 0] vapads adeiany

pautejqo sjnsal of gp 00 PAPPE aARY 0} pajeudsa (S|uonaafjal apesey

punoss [E30] as0ge w s A21N05 ISTOU JENW WL A[[EjU0ZIoy w 0'S8E Algeunxordde uogisod auoydoionu playy-aa.y
SdN SIXE Wuo] ue aanbiew ayj apising pauleiqo spnsay

ajeysy Spoosy Amngaauimo ] JUDUISSASEY ISTON] sanbuepy spoosy Amgiauamo]



Appendix I

Attenuation provided by trees
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Appendix ]

Direct Acoustic Solutions brochures / data sheets
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zoneArray Speaker System

p0°° Sy .
Acoustic Performance

zoneArray

na hervaohed ouns wikfon

Description A speaker system engineered to target specific areas with
full frequency high volume audio whilst adjacent areas are
left free from excessive noise.

Application Slight variations within the product range make installation
possible into a range of scenarios. These include
marquees, nightclubs, hotel function rooms, etc.

Acoustic Performance
Tests carried out utilising 36x zoneArray speaker panels installed on a pitched
configuration inside a standard clear span marquee with linings.

Pink Noise Levels from Dancefioor (~95dBA)

E b
T 7
(=3
g s
]« oo
E i e Bk grourd
" Laved LAgY
[dE] Trran
Jﬁﬁ I T
Dancefloor 2m 5m 10m 20m 50m
zoneArray Speakers
LAeq [dB] 1min 95.1 77.6 73.2 68.5 56.2 37.7
Background Level
LAeq [dB] 1min 35.8 35.8 35.8 35.8 35.8 35.8

Special Information

Acoustic performance is also dependent upon adjacent structures/materials, the surrounding environmental landscape and proximity in
relation to the actual system. Qur technical department can advise upon the most effective installation method for individual cases.

Unif 4 Crawfold Business Park Tek +44 (0} 1403 A20846 Email: nfo@directarousticsoiutions.com
Balls Cross, West Sussex, GUZE 9T Fax: +44 [0) 1403 330469 W b www dires tacaustarsolutions.com
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