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1.

Introduction

1.1

RS Acoustic Engineering has been appointed by Miss Beth Faulder to undertake a noise impact
assessment with regard to a proposed wedding marquee in Broughton Moor, Maryport, CA15.

1.2

The marquee will be located in a remote field approximately 1.25 km south east of Broughton Moor.

1.3

The nearest noise sensitive receptors are Fox House Farm approximately 500 metres north west of
the proposed marquee location and Glen/Rose Cottages approximately 700 metres south east of
the proposed marquee location.

1.4

It is anticipated that there will be approximately 10 to 15 events per year, between the months of
March and October. The number of guests will vary for each event, however a maximum of 250
guests are expected at the larger events.

1.5

It is proposed that the venue will operate between 10:00 and 00:00 hours, with live music occurring
between 12:00 and 23:00 hours. There will be no amplified live music beyond 23:00 hours.

1.6

The main sources of noise associated with the venue are anticipated to be amplified music break
out from the marquee and intermittent vehicle movements from guests arriving and departing.

1.7

An indicative assessment has been undertaken with regard to amplified music break out from the
marquee. The resulting sound level at the nearest dwelling has been predicted for a four-piece band
playing at the venue.

1.8

This assessment is based on the results of an environmental noise survey undertaken at the site
over a number of days. Continuous sound level monitoring was conducted during the daytime and
night-time period in order to establish the prevailing acoustic environment.

1.9

Discussions have been held with the Environmental Health Department for Allerdale Borough
Council with regard to the proposals, assessment methodology and potential noise mitigation
measures.

1.10

The survey and assessment was conducted by Mr Ryan Swales (BSc(Hons), MIOA), Principal
Acoustic Consultant and Member of the Institute of Acoustics.

1.11

This report presents the results of the noise survey, predicted music noise levels, impact and
recommendations regarding noise mitigation (control) measures.
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2.

Assessment Guidance
National Planning Policy Framework

2.1

With regard to noise and pollution, Section 15 of the NPPF states the following:
Planning policies and decisions should contribute to and enhance the natural and local environment
by: preventing new and existing development from contributing to, being put at unacceptable risk
from, or being adversely affected by, unacceptable levels of soil, air, water or noise pollution or land
instability....
Planning policies and decisions should also ensure that new development is appropriate for its
location taking into account the likely effects (including cumulative effects) of pollution on health,
living conditions and the natural environment, as well as the potential sensitivity of the site or the
wider area to impacts that could arise from the development. In doing so they should:
a) mitigate and reduce to a minimum potential adverse impacts resulting from noise from new
development – and avoid noise giving rise to significant adverse impacts on health and the quality
of life;
b) identify and protect tranquil areas which have remained relatively undisturbed by noise and are
prized for their recreational and amenity value for this reason.

Consultation with Allerdale Borough Council
2.2

The Environmental Health Department for Allerdale Borough Council were contacted in July and
August 2020 to discuss the proposals, survey/assessment methodology and potential noise control
measures for the venue.

2.3

It was agreed that an assessment of external and internal noise levels should be undertaken and
an appropriate criterion was considered to be where the music sound level does not exceed the
lowest ambient LAeq sound level at the nearest noise sensitive receptors (dwellings).

2.4

It was also stated that the low (bass) frequencies and overall sound level should be controlled so
as not to exceed those already existing. The use of a noise limiter was discussed and it was agreed
that such a device would be necessary for the venue.

World Health Organisation: Guidelines for community noise (1999)
2.5

The recently superseded guidance document states that to avoid serious annoyance during the
daytime and evening period, the ambient sound level should not exceed 55 dB LAeq,16hour in outdoor
living areas. To avoid moderate annoyance, the sound level should not exceed 50 dB LAeq,16hour.

2.6

To help avoid sleep disturbance during the night-time, the ambient LAeq sound level should not
exceed 30 dB LAeq,8hour within bedrooms and the maximum level should not typically exceed 45 dB
LAFmax,T more than 10-15 times per night.

British Standard 8233:2014: Guidance on sound insulation and noise
reduction for buildings
2.7

BS 8233 provides guidance regarding acoustic criteria and noise levels appropriate for various types
of space that have different functions. With regard to dwellings, the guideline values take into
consideration the effect of internal noise on sleep and also the effect of noise on resting, listening
and communicating.

2.8

The standard recommends an ambient noise limit of 35 dB LAeq,16hour within bedrooms and living
rooms during the daytime and a noise limit of 30 dB LAeq,8hour within bedrooms during the night-time.
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3.

Environmental Noise Survey
Survey methodology

3.1

Continuous sound level monitoring was conducted over a 49-hour period at Fox House Farm,
approximately 500 metres north west of the proposed marquee location.

3.2

The measurement location was considered to be the most secure with regard to leaving the
equipment unattended over an extended period.

3.3

Measurements were performed from 13:30 hours on Saturday 11th through to 14:30 hours on
Monday 13th July 2020. The microphone was tripod mounted at a height of approximately 1.2 metres
from the ground.

3.4

Several sample measurements were also conducted adjacent to Glen Cottage and Rose Cottage,
approximately 700 metres south east of the proposed marquee location.

3.5

A measurement interval of 15 minutes was used during the survey and measurements were subject
to free-field conditions (away from reflective surfaces). Both one-third octave band and A-weighted
broadband sound pressure levels were recorded during the survey.

3.6

Sound pressure level measurements are taken with an A-weighting (denoted by a subscript ‘A’, e.g.
LAeq) to approximate the frequency response of the human ear.

3.7

The site location, surrounding area and survey measurement positions are shown in Figure 3.1.
Figure 3.1 – Site location and survey measurement positions (source: Google Earth)

Farm/dwelling

Continuous noise monitoring
on

Proposed marquee
location

Cottages

Sample measurement

3.8

The photographs overleaf also show the survey measurement positions.
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Figure 3.2 – Photographs showing survey measurement positions

Survey equipment
3.9

The survey was conducted using the following equipment:


BrÜel & Kjaer 2250-Light data logging sound level meter, with microphone type 4189 and
pre-amplifier type ZC0032.



BrÜel & Kjaer 2260 sound level meter, with microphone type 4189 and pre-amplifier type
ZC0032.



BrÜel & Kjaer 4231 acoustic calibrator.

3.10

Calibration of the sound level meter and microphone used for the measurements are traceable to
UKAS accredited laboratories.

3.11

The calibration of both sound level meter and microphone was checked using a 1 kHz tone at 94 dB
prior to and following the measurements performed. The drift in calibration was less than 0.1 dB.

Weather conditions
3.12

The weather conditions during the survey were generally dry and fine with clear sunny spells.

3.13

The air temperature during the survey ranged between 11ᵒC and 21ᵒC and the wind speeds
measured on site were less than 3 m/s-1.

3.14

There were a number of intermittent showers over the weekend period, however the overall weather
conditions were considered suitable to obtain representative measurements.

Subjective observations of the acoustic environment
3.15

The dominant source of noise at the site is a combination of road traffic on Seaton Road, Moor
Road, the A594 to the north east and the distant A66 to the south.

3.16

Other noted noise sources include farm related vehicles, intermittent farm activity, livestock and
occasional birdsong.

3.17

During the survey, there was hay bailing associated with Fox House Farm which occurred during
the early hours of Monday morning. The activity was responsible for the increase in ambient noise
level.
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Results summary
3.18

Table 3.1 presents a summary of the measured background LA90 sound pressure levels. The
measured values have been rounded to the nearest whole number.

3.19

The daytime period is considered to be between 07:00 and 23:00 hours and the night-time period
between 23:00 and 07:00 hours.
Table 3.1 – Summary of measured background LA90 sound pressure levels

Date

Saturday
11/07/2020 to
Sunday
12/07/2020

Sunday
12/07/2020 to
Monday
13/07/2020

Monday
13/07/2020
1

3.20

Period
(T, Hours)

Typical1
LA90,15min dB

Lowest
LA90,15min dB

Highest
LA90,15min dB

Daytime
13:30 - 23:00

38

27

41

Night-time
23:00 - 00:00

26

26

27

Night-time
23:00 - 07:00

26

23

30

Daytime
07:00 - 23:00

37

30

42

Night-time
23:00 - 00:00

34

34

36

Night-time
23:00 - 07:00

34

29

53

Daytime
07:00 - 14:30

36

34

44

The most frequently occurring value or modal value (i.e. from a statistical analysis)

Table 3.2 presents a summary of the measured ambient LAeq sound pressure levels.
Table 3.2 – Summary of measured ambient LAeq sound pressure levels

Date

Saturday
11/07/2020 to
Sunday
12/07/2020

Sunday
12/07/2020 to
Monday
13/07/2020

Monday
13/07/2020

Period
(T, Hours)

Average
LAeq,T dB

Lowest
LAeq,15min dB

Highest
LAeq,15min dB

Daytime
13:30 - 23:00

55

29

68

Night-time
23:00 - 00:00

29

29

30

Night-time
23:00 - 07:00

40

24

51

Daytime
07:00 - 23:00

51

37

64

Night-time
23:00 - 00:00

40

39

42

Night-time
23:00 - 07:00

59

39

67

Daytime
07:00 - 14:30

54

43

63
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3.21

The equivalent continuous (ambient) sound level ranged between 29 to 68 dB LAeq,15min during the
daytime and 24 to 67 dB LAeq,15min during the night-time.

3.22

In terms of ‘hourly’ ambient sound levels, the equivalent continuous sound level ranged between 30
to 62 dB LAeq,60min during the daytime and 27 to 65 dB LAeq,60min during the night-time.

3.23

On the quieter Saturday evening, the equivalent continuous sound level ranged between 30 to
33 dB LAeq,15min between 21:00 to 22:00 hours (the equivalent hourly level was 32 dB LAeq,60min).

3.24

Between 22:00 to 23:00 hours, the equivalent continuous sound level ranged between 29 to 31 dB
LAeq,15min (the equivalent hourly level was 30 dB LAeq,60min) and between 23:00 to 00:00 hours, the
equivalent continuous sound level ranged between 29 to 30 dB LAeq,15min (the equivalent hourly level
was 29 dB LAeq,60min).

3.25

The results of the continuous monitoring are also presented graphically in Figure 3.3.

3.26

It is worth noting that the ‘maximum’ sound levels ranged between 42 to 91 dB LAFmax,15min during
the daytime and between 33 to 86 dB LAFmax,15min during the night-time.
Figure 3.3 – Graph showing results of continuous sound level monitoring
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Sample measurements at Glen and Rose Cottages
3.27

The results of the sample measurements conducted near to the cottages indicate an equivalent
continuous sound pressure level of approximately 56 to 57 dB LAeq,15min during the afternoon period.

3.28

During the same time period, the corresponding sound pressure level at Fox House Farm was
approximately 46 dB LAeq,15min. The ambient LAeq sound pressure level is therefore approximately
10 dB higher at the cottages (compared to the farm) during the afternoon period.

3.29

The higher ambient levels experienced at the cottages are due to the proximity of passing road
traffic heading into and out of Little Broughton. The sound level difference will gradually reduce
during the evening period when road traffic flow reduces.
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4.

Assessment & Discussion
Site location and nearest noise sensitive receptors

4.1

The nearest noise sensitive receptors are Fox House Farm approximately 500 metres north west of
the proposed marquee location and Glen/Rose Cottages approximately 700 metres south east of
the proposed marquee location.

4.2

The village of Broughton Moor is approximately 1.25 km north west of the proposed site location.

4.3

There is no direct line-of-sight between the site location and the nearest dwellings due to the
variation in topography. However, this assessment assumes that there is a direct line-of-sight
between the noise source and receptor (i.e. no acoustic screening provided by the landscape).

4.4

Figure 4.1 shows the proposed site plan, approximate marquee location and site parking area.
Figure 4.1 – Proposed site plan showing marquee and parking location

Site parking

Proposed marquee
location
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Anticipated sound levels with a live band and amplified music
4.5

Based on our experience of undertaking similar assessments, it is anticipated that the equivalent
continuous sound pressure level within the marquee will be in the region of 80 to 90 dB LAeq,60sec
with a live four-piece band playing (e.g. drums, guitar, keyboard and vocalist).

4.6

Similar sound pressure levels are also likely to be generated by a DJ using an amplified music and
PA system.

4.7

Sound pressure levels from acoustic instruments and solo performances are expected to be in the
region of 75 to 85 dB LAeq,60sec.

4.8

Higher sound levels (e.g. 90 to 100 dB LAeq,60sec) are commonplace in venues such as bars and
nightclubs, however, music sound levels at family functions such as weddings are expected to be
notably below this level range, particularly where young children and elderly relatives are present.

4.9

For this assessment, it is considered appropriate to use the sound pressure levels previously
measured for a four-piece rock band.

4.10

The microphone was positioned approximately 1 metre from the raised stage and the venue was a
large function room. An equivalent continuous sound pressure level of approximately 88 dB LAeq,60sec
was typical during the performance.

4.11

A reference sound pressure level of 88 dB LAeq,60sec is considered appropriate for this assessment.

4.12

It is assumed that music will play continuously for a given 15-minute period and therefore a
correction or reduction is unnecessary with regard to the measured source level. In practice, the
source sound level will reduce slightly when there is a period of no music within the 15-minute
reference period.

4.13

The instantaneous ‘maximum’ sound pressure level can be approximately 10 dB higher than the
LAeq sound pressure level (e.g. 98 dB LAFmax,60sec).

Noise break-out and resulting sound levels at the nearest dwellings
4.14

It is anticipated that the marquee will provide little by way of sound insulation since the fabric is
relatively thin and lightweight (i.e. low mass).

4.15

In practice, a degree of sound attenuation will occur at the mid to high frequencies, however for this
assessment it is considered prudent to assume that the marquee will provide negligible sound
attenuation.
Sound attenuation due to distance separation

4.16

Taking into consideration the large separation distances involved, it is considered appropriate to
determine the level of sound attenuation due to distance using standard acoustic principals for a
point source.

4.17

The level of sound attenuation due to distance separation has therefore been estimated using the
following equation:


4.18

With regard to the cottages to the south west, the level of sound attenuation due to distance
separation is estimated to be approximately 57 dB.


4.19

20log (1 metre/500 metres) = -54 dB

20log (1 metre/700 metres) = -57 dB

The calculation above assumes that the intervening ground between the source and receptor is a
‘hard’ reflective surface (such as concrete or asphalt). However, in this instance the intervening
ground is predominantly soft grassland (porous ground) and therefore an appropriate factor for
ground attenuation should also be included.
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4.20

To determine an appropriate ground attenuation value, the following equation has been used (ref:
ISO 9613-2, para 7.3.2):


Agr = 4.8 – (2hm/d)[17 + (300/d)] ≥ 0 dB where hm is the mean height of the propagation path
above ground and d is the distance from source to receptor.

4.21

On this basis, the level of ground attenuation is approximately 5 dB.

4.22

Since the noise source will generate notable energy at low frequencies, sound attenuation due to
atmospheric absorption is considered negligible (<1 dB).

4.23

The total level of sound attenuation over 500 metres is therefore approximately 59 dB.

4.24

Assuming the live band (or DJ) generates a source sound level of 88 dB LAeq,15min inside the
marquee, at a distance of 500 metres the sound level reduces to approximately 29 dB LAeq,15min.

4.25

At a distance of 700 metres the music sound level reduces to approximately 26 dB LAeq,15min.

4.26

The results of the survey indicate that the equivalent continuous sound level ranged between 29 to
33 dB LAeq,15min from 21:00 to 23:00 hours (the equivalent hourly level was 30 to 32 dB LAeq,60min).

4.27

Between 23:00 to 00:00 hours, the equivalent continuous sound level ranged between 29 to 30 dB
LAeq,15min and the equivalent hourly level was 29 dB LAeq,60min.

4.28

The predicted music sound level at the nearest dwelling (Fox House Farm) is therefore marginally
below the lowest hourly sound level of 30 dB LAeq,60min and of similar magnitude to the lowest 15minute sound level of 29 dB LAeq,15min (between 22:00 and 23:00 hours).

4.29

With regard to the ‘maximum’ instantaneous sound level, it is reasonable to assume a sound level
of approximately 39 dB LAFmax at the nearest dwelling due to amplified music.

4.30

The measured maximum sound levels ranged between 42 and 91 dB LAFmax,15min during the daytime
and therefore the predicted sound level is below the prevailing sound levels.

4.31

On the basis of this assessment, break-out sound levels due to amplified music and/or live bands
are considered unlikely to cause undue disturbance or annoyance at the nearest dwellings.

4.32

In addition, the existing daytime sound level is approximately 51 to 55 dB LAeq,16hour at the nearest
dwelling when averaged over a 16-hour period. The prevailing sound levels fall within the WHO
guideline values of 50 to 55 dB LAeq,16hour for outdoor living areas (gardens).

4.33

The predicted music sound level is considerably below the lower guideline value of 50 dB LAeq,16hour.

Noise ingress with windows open
4.34

The level of sound attenuation through an open window is dependent on the type and size of
window, the extent of opening, the angle of sound incidence and the acoustic characteristics of the
source in question. It is considered reasonable to assume that an open window will provide
approximately 10 to 15 dB of sound attenuation.

4.35

Assuming a source sound level of 88 dB LAeq,15min is generated inside the marquee, at a distance of
500 metres the music sound level reduces to approximately 29 dB LAeq,15min.

4.36

Taking into consideration the sound attenuation provided by an open window, the resulting internal
sound pressure level is expected to be in the region of 14 to 19 dB LAeq,15min.

4.37

The recommended ambient sound level limits are 35 dB LAeq,16hour for bedrooms and living rooms
during the daytime and 30 dB LAeq,8hour for bedrooms during the night-time (BS 8233:2014 and WHO
guidelines).

4.38

The predicted internal sound level is therefore notably below the recommended limits for habitable
rooms.
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Control of low (bass) frequencies
4.39

At this stage, it is recommended that the music sound pressure level does not exceed the existing
ambient sound level in the 63 and 125 Hz octave bands at the nearest dwellings.

4.40

During the late evening period, the sound pressure level can be between 20 and 30 dB Leq in each
octave band and therefore particular consideration will need to be given to the gradual reduction of
low/bass frequencies during the late evening period.

4.41

An electronic sound limiter with a fine tonal adjustment will therefore be required to ensure that the
low/bass frequencies are kept at an appropriate level.

4.42

It is recommended that the appropriate noise limiter setting is determined prior to the first event. An
amplified PA system and pre-recorded music could be used to provide an approximate setting
(which could be adjusted as required).

Recommended noise mitigation measures
Sound level limiter
4.43

At this stage, it is recommended that the music sound level within the marquee is restricted (limited)
to an absolute limit of 88 dB LAeq,60sec.

4.44

It may be permissible to set the limiter to a slightly higher level (e.g. 90 dB LAeq,60sec) for the afternoon
and early evening period, when ambient sound levels are generally higher. However, the more
onerous limit will need to be implemented by approximately 21:00 hours to help avoid disturbance.

4.45

The local Environmental Health Officer and/or appropriately qualified Acoustic Consultant can
provide assistance with regard to the setting of the limiter and the measurement of ambient noise.

4.46

As well as helping to protect the amenity of neighbouring dwellings, controlling the sound level within
the venue will help to protect the hearing of guests and employees as well as providing a consistent
and comfortable acoustic environment for both guests and performing musicians.

4.47

In addition to adjusting the overall LAeq sound level, an appropriate sound limiter will also allow the
fine adjustment of tonal content (i.e. bass and treble frequencies).

4.48

As an example, common sound limiters used within entertainment venues include the Formula
Sound Sentry Mk2 and NLX SL2000 limiter.


http://formula-sound.co.uk/system-protection-noise-control/



http://www.soundlimiters.co.uk/www.soundlimiters.co.uk/info.php?p=3&pid=2540785&ack
=9

Stage and loudspeaker orientation
4.49

It is recommended that the loudspeakers and/or stage are orientated so that they face in an easterly
direction.

4.50

Loudspeaker sound radiation becomes increasingly directional at the mid to high frequencies
(creating a beam type radiation pattern) and therefore orientating the loudspeakers away from the
direction of dwellings will help to reduce the overall noise level experienced at the dwelling.

Proposed Wedding Marquee - Noise Assessment

Page 13 of 17

Sound levels from vehicles arriving and departing
4.51

The operator expects local bus/coach trips to be arranged for each event which will help to minimise
the number of vehicles arriving and departing from the site.

4.52

However, for this assessment it is considered appropriate to assume that approximately 60 vehicles
could potentially arrive/depart from the venue (assuming three to four passengers per vehicle).

4.53

Previous sample measurements of a family-sized car manoeuvring within a small car park indicate
an equivalent continuous sound level of approximately 60 dB LAeq,30secs.

4.54

With door closures and an engine start included, the equivalent continuous sound level increased
to approximately 65 dB LAeq,30secs.

4.55

If it is assumed that approximately 30 vehicles arrive or depart over a 15-minute period (2 per
minute) and the source sound level is relatively consistent, the resulting sound level is expected to
be approximately 65 dB LAeq,15min.

4.56

Vehicles are a moving noise source and therefore the distance from the source to the receptor will
continuously vary.

4.57

For this assessment, it is considered appropriate to use a separation distance of approximately 400
metres to represent the separation distance between the centre of the parking area and the nearest
dwelling (Fox House Farm).

4.58

Taking into consideration the level of sound attenuation due to distance separation (circa 52 dB),
the resulting equivalent continuous sound pressure level is expected to be in the region of 13 dB
LAeq,15min at the farm.

4.59

The predicted sound level is therefore significantly below the lowest existing ambient sound level
during the proposed operating hours (29 dB LAeq,15min).

4.60

On this basis, intermittent noise due to vehicles arriving and departing is expected to have a
negligible impact at the nearest dwellings.
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5.

Conclusion

5.1

The predicted amplified music sound level at the nearest dwelling (Fox House Farm) is marginally
below the lowest hourly sound level of 30 dB LAeq,60min and of similar magnitude to the lowest 15minute measurement (29 dB LAeq,15min).

5.2

The resulting sound level due to amplified music is considered unlikely to cause undue disturbance
or annoyance at the nearest dwellings.

5.3

At the nearest dwellings, the predicted music sound level is considerably below the lower WHO
guideline value of 50 dB LAeq,16hour for outdoor living areas (gardens).

5.4

With windows open, the predicted internal sound level is notably below the BS 8233:2014 and WHO
recommended noise limits for habitable rooms.

5.5

It is recommended that the music sound pressure level does not exceed the existing ambient sound
level in the 63 and 125 Hz octave bands at the nearest dwellings.

5.6

A sound limiter with a fine tonal adjustment will be required to ensure that the overall sound level
and also the low/bass frequencies are appropriately controlled.

5.7

It is recommended that the loudspeakers and/or stage are orientated so that they face in an easterly
direction.

5.8

Intermittent noise due to vehicles arriving and departing is expected to have a negligible impact at
the nearest dwellings.
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Appendix A
Assessment terminology
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Assessment terminology
Term

Description

dB (decibel)

The scale on which sound pressure level is expressed. It is defined as 20 times
the logarithm of the ratio between the root-mean-square pressure of the sound
field and a reference pressure (2x10-5Pa).

dB(A)

The most widely used weighting mechanism that best corresponds to the response
of the human ear is the ‘A’-weighting scale. This is widely used for environmental
noise measurement, and the levels are denoted as dB(A) or LAeq, LA90 etc,
according to the parameter being measured.

Acoustic
environment

Sound from all sources as modified by the environment.

Ambient sound
level

The totally encompassing sound in a given situation at a given time; it is usually
composed of sound from many sources, near and far.

Equivalent
continuous
sound level -

LAeq,T
Maximum sound
level - LAFmax,T
Background
sound level -

LA90,T

The A-weighted equivalent continuous sound pressure level over a period of time,
T. Representative of the average sound pressure level over a given period and
commonly referred to as the ‘ambient’ sound level.
The A-weighted ‘maximum’ sound pressure level that occurred during a given
period, T (commonly used for the assessment of intermittent loud noises).
The sound pressure level that is exceeded for 90% of the measurement time
interval, T. LA90,T is used to describe the ‘background’ sound level.

Rw

The weighted sound reduction index expressed in dB. A single number quantity
for airborne sound insulation rating.

Free-field level

A sound field determined at a point away from reflective surfaces other than the
ground with no significant contributions due to sound from other significant
reflective surfaces. Generally as measured outside and away from buildings
(>3.5metres).
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