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INTRODUCTION

It is currently proposed to change the use of the office accommodation building called North

Building located at the Hayes business park in Hillingdon, into residential use.

The proposals allow for a change of use of the building from Class B1(a) (offices) to Class C3
(dwelling houses). The proposal is under prior notification under Class O, Part 3 of Schedule 2 of
The Town and Country Planning General Permitted Development Order 2015 (As amended).

The change of use from Bla (office) to C3 (residential) is subject to the condition that before
beginning the development, the developer shall apply to the local planning authority for a
determination as to whether the prior approval of the authority will be required as to (amongst other
things) - Impacts of noise from commercial premises on the intended occupiers of the development.

This report presents the results of a site visit alongside the results of a fully manned environmental

noise survey and noise impact assessment.

To assist with the understanding of this report a brief glossary of acoustic terms can be found in
Appendix 2. A more in-depth glossary of acoustic terms can be accessed at http://www.acoustic-

glossary.co.uk.

SITE LOCATION

The North Building is located in a business park comprising three buildings at Hayes Park in
Hillingdon. It is a three-storey building, with a sealed facade and a large car park situated to the
west of the building. It is surrounded by fields and parkland with two office buildings located to the
South.

The location of the North Building is shown in Figure 1 below.
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Figure 1: North Building Location Map

PLANNING POLICIES

A great deal of change has occurred in recent years in the assessment of noise impacts and their
relationship with planning decisions. In 2010 the publication of the Noise Policy Statement for
England (NPSE) introduced clear aims in relation to the management of noise via government
policy. It introduced new assessment terms like LOAEL (Lowest Observed Adverse Effect Level)
and SOAEL (Significant Observed Adverse Effect Level) and provided the government vision for

the control of noise impacts.

In 2012 the National Planning Policy Framework (NPPF) was published that replaced previous
guidance (the PPG24) and reiterated the aims in the NPSE. It set a requirement for local authorities
to update their local plans in order to show alignment with the aims of the NPPF and importantly if
such an alignment is not evident, planning decisions should view the NPPF as a material
consideration and therefore place more weight to an NPPF compliant assessment. In 2018, the
NPPF was updated and in relation to noise the changes have been subtle. The NPSE or the NPPF
do not contain technical guidance for the assessment of noise through the planning system. No
British Standards or any documents are quoted therein as suitable for the assessment of noise. In
March 2014, the Planning Practice Guidance was published that constituted technical guidance for
the application of the NPPF. However, it too did not contain any objective levels to base an

assessment of noise impacts.

0 Report No: 192203 4



3.3

3.4

3.5

3.6

3.7

In order to undertake an assessment relating to environmental noise, the assessor now has to
propose suitable (in his or her professional opinion) values for the LOAEL and SOAEL based on
guidance documents, research, standards etc. and these values may be unique to each project
and may be different for different sources and even different time periods.

In a nutshell, if the impact is below the LOAEL, planning permission ought to be granted without
any conditions. If the impact is above the SOAEL, planning permission may be refused if suitable
mitigation measures are not available or when other sustainability targets are not met. When the
impact is predicted to lie between the LOAEL and SOAEL, planning permission ought to be granted
with a suitable planning condition to ensure that the impact is reduced as far as reasonably
practicable when the development reaches the detailed design stage and the proposals develop

further.

It ought to be highlighted that noise impact assessments undertaken to support the planning
application can only offer an outline of a design for any mitigation measures and these will always

be discretional at this stage of the development.

Appendix 1 presents the relevant planning policies on a national level, as well as the guidance
documents that will be used in order to propose suitable LOAEL and SOAEL values for the
assessment of the relevant impacts. These values will be presented within the body of this report

but the background to these is available in Appendix 1.

Of particular relevance to this planning application, Paragraph 182 in the NPPF introduces the

“Agent of Change” principal as follows:

“Planning policies and decisions should ensure that new development can be integrated effectively
with existing businesses and community facilities..... Existing businesses and facilities should not
have unreasonable restrictions placed upon them as a result of development permitted after they
were established. Where the operation of an existing business or community facility could have a
significant adverse effect on new development (including changes of use) in its vicinity, the
applicant (or ‘Agent of Change’) should be required to provide suitable mitigation before

development has been completed”.
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Hillingdon Council

Policy S010 from Hillingdon’s Local Plan states that it is a strategic objective to “Improve and
protect air and water quality, reduce adverse impacts from noise including the safeguarding of quiet
areas and reduce the impacts of contaminated land”.

Under Policy EMS8, it is stated that “The Council will seek to ensure that noise sensitive
development and noise generating development are only permitted if noise impacts can be
adequately controlled and mitigated”.

In Paragraph 8.121 it is stated that “Noise can have a significant effect on the environment and on
the quality of life enjoyed by individuals and communities. In Hillingdon, environmental noise arises
from a variety of different sources, in particular aircraft (Heathrow Airport & RAF Northolt), major
roads (M4, A4 and A40) and railways (London Underground, the Paddington, Marylebone and

Heathrow Express lines).”

MEASUREMENT OF NOISE
Details of Environmental Sound Survey

A Class 1 sound level meter was used to undertake sound pressure level measurements around
the site on 6 May 2021.

Measurement Positions

The measurements of sound pressure levels were undertaken at six locations. The approximate
locations of the microphone are indicated in Figure 2 below. At all locations, the sound level meter
was located on a tripod and was around positioned 1.5 metres from ground level and at least 3

metres from any vertical hard surface.
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Figure 2: On Site Sound Pressure Level Measurement Positions

Equipment

4.3 Details of the equipment used during the survey are provided in Table 1 below. The sound level

meter was subjected to sensitivity checks (or a ‘field calibration’) before and after the survey; no

significant changes (+/-0.2 dB) in the level were noted.

Description |Model / serial no.| Calibration date | Calibration certificate no.
Class 1 Sound Cirrus /
level meter G068718 142899
Condenser MK224 / 30 June 2020
microphone 205242A 142900
Calibrator CR515 142898
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Weather Conditions

4.4 Weather conditions were determined during the noise survey. It is considered that the

meteorological conditions were appropriate for environmental noise measurements. Table 2 below

presents the weather conditions recorded on site.

Date/Time Description
06/05/2021 15:30-17:30 Temperature ()
hours P 11
Precipitation: 0
Cloud Cover
SyTbal Scale in oktas (eighths) CIOUd Covirid(g;(tas - see 0
'\/ ] 0 Skycompletely clear g
"T\' . Presence of fog/snow/ice Nil
.
.;”lj 5 Presence of damp
P roads/wet ground Nil
( 3
Ny .
\. 4 Sky half cloudy Wind Speed (m/s) <44
ra 5 Wind Direction Northwest
Conditions that may cause
” 7 temperature inversion (i.e.
. calm nights with no cloud) No
8 Sky completely cloudy

(9) Sky obstructed from view

Table 2: Weather Conditions

Results

4.5 At the beginning and end of the survey, the dominant source of noise around the site was distant
road traffic from the north (from the direction of the A40). Birdsong and leaves blowing due to the

wind were also present. Local plant noise emissions were also evident in a few locations

(measurement positions 1 and 5).

4.6 Table 3 below presents the incident free field noise levels at the measurement positions.
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54

Time (hh:mm) Free field sound pressure level Dominant source
. (dB)
Position
L aeq (15 Lago 15
minutes) minutes)
1 16:01-16:02 71 70 “Trane” heat rejection plant
2 16:07-16:22 50.4 38.6 Distant road traffic, local UPS
vans
3 16:23-16:38 46.2 39.6 Distant road traffic
16:40-16:55 41.6 38.8 Distant road traffic
17:00-17:03 56.5 55.1 Plant noise emissions from
plant room
6 17:10-17:25 42.4 38.1 Distant road traffic

Table 3: Results of environmental noise survey

DISCUSSION OF RESULTS AND ASSESSMENT

Only the North Building (the one subject to the planning application) is operational and occupied at
the business park. The other two buildings on the site (the South and Central Buildings) are
unoccupied. However, as per the noise readings at Position 5, there is audible plant noise present
at the south of the South building.

An external review of the external building fabric of the three buildings showed that these comprise
sealed facades, predominantly glazed with no openings for natural ventilation. The glazed

elements of the facades appear to not be openable.

A heat rejection plant compound is located to the west of the Central building. The compound
comprises brick walls with an open roof top to allow ventilation into the plant units. The use of these
items of plant is unknown. It is assumed that these are used to serve either the Central and South
buildings or even all three buildings at the business park. However, it should be noted that at the
rear of the North Building we noted a heat rejection plant compound (ground level, a few metres to
the north of the North Building) with intermittently operational plant (see noise reading at Position

1 undertaken when the heat rejection plant was operational).

The results of the environmental noise survey showed that background sound level are generally
in the high 30s dB (Lago). Ambient noise levels were in the low to mid 40s dB (Laeq). Based on the
readings on site, a review of the road network around the site, and our experience, it is more likely
than not that typical environmental noise levels around the North building are lower than 50 dB Laeq
@6 hours) OVer the daytime. It should be noted that BS8233 (see Appendix 1) includes a suggested

design limit for noise affecting external amenity areas at 50 dB Laeq,T.
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As man made noise (road traffic) is audible throughout the site, it is not considered that the site is
categorised as a tranquil site, albeit environmental noise levels around the site are considerably
lower than typical noise levels in London.

We could not identify any nearby businesses to the North Building that are associated with noisy
activities such as light or heavy industry or leisure venues with music playback. We identified a
farm at around 185 metres from the North Building to the south west. During our site visit we did
not subjectively note any discernible noise associated with the operation of this farm. It should be
noted that a residential building is located around 85 metres to the south of the heat rejection plant
compound. During our site visit, this residential property was empty and deserted. It is unknown
whether this residential house was occupied whilst the three office buildings were fully operational.
This building is located around 25 metres to the east of the neighbouring farm. It is likely that the
residential house would have been occupied at some time in the past whilst the neighbouring farm
was also occupied. Further residential dwellings (which are occupied) are located to the south of
the farm (along Mellow Lane East) at around 60 metres from the farm. It is assumed therefore, that
the noise impact associated with the operation of the farm is in line with nearby residential use and
this ought to include the future conversion of the North Building to residential use.

Therefore, based on the existing situation around the site, noise should not be viewed as a

constraint to the development proposals.

However, the local planning authority may wish to review or consider a future scenario where the

two nearby buildings (which are businesses) are again fully occupied.

The plant noise emissions emanating from the south of the South Building were not audible at the
North Building. A substantial basement plantroom exists at the west elevation of the Central

Building. However, the location of this plantroom is screened by the profile of the building.

The noise emissions from the heat rejection plant located around 100 metres to the south west of
the North Building is likely to be the greatest noise impact associated with the operation of a
neighbouring business. A review of satellite imagery shows that the compound comprises around
4No 6 fan units and two smaller two fan units. The noise emissions from these items of plant is
unknown. Based on our experience (and measurements made at Position 1 of similar plant), typical
noise emissions at 1 metre from such plant is in the mid-70s dB. Assuming all the items in the
compound serve the Central and South buildings only, and taking into consideration distance
attenuation, attenuation due to barrier losses (the masonry compound that surrounds the plant),

the combined plant noise impact would be an Laeq in the low to mid 40s dB. Assuming the plant is
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5.12

only used to provide cooling, such an impact will only occur during the daytime hours on warm
days. This predicted likely plant noise impact will be higher than the representative background
sound level outside the west and south elevations of the North Building. A review of the guidance
in BS4142:2014 (see Appendix 1) in conjunction with the advice in the NPPF does initially indicate
that this predicted impact may not be desirable. However, a review of the likely internal noise impact
in the proposed residential apartments (at the North Building) shows that such an impact ought to
be considered acceptable in planning terms. The proposal details for the conversion are unknown.
The converted apartments will still have to comply with the relevant building regulations. Therefore,
it is unlikely that the glazing will be changed to one with a lesser sound reduction. In relation to
ventilation, it is also unlikely that natural ventilation will be the chosen design intent. However, at a
worst-case scenario where somehow the proposed apartments are ventilated using a System 1
(as per Approved Document E) solution, the composite sound reduction of the facade will be
around 20 dB. Therefore, in this worst-case scenario the internal noise impact from the plant in the
compound will be significantly lower than the desirable levels in BS8233:2014. Furthermore, in all
likelihood, the ventilation strategy will utilise mechanical ventilation (either via MVHR units or a
centralised system), and therefore the composite sound reduction of the external building fabric
will be higher than 20 dB, and the associated plant noise impact will be even lower. Comfort cooling
is most likely going to be provided via mechanical means (if required) mainly due to the sealed
nature of the glazed elements of the existing external building fabric.

It should be noted that the landlord for the three office buildings located in Hayes Park is the same.
Therefore, the landlord also has access to the heat rejection plant compound and if needs be, noise
control measures can also be utilised at the plant within the compound (for instance the installation
of absorptive panels on the walls of the compound and/or the incorporation of outlet attenuators on

top of the units).

Based on the above assessment it is more likely than not that the proposed conversion of the North
Building to residential will not impose unreasonable restrictions to existing neighbouring

businesses.
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6.0 CONCLUSIONS

6.1 A site visit and noise survey was undertaken around the North Building which is proposed to be

converted into residential accommodation.

6.2 Nearby businesses comprise two office buildings. At the time of the site visit, both of these buildings
were unoccupied. Based on the subsequent noise impact assessment, it is more likely than not
that the proposed conversion of the North Building to residential will not impose unreasonable
restrictions to the operation of these two office buildings (when these are occupied in the future).
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PLANNING POLICY AND GUIDANCE DOCUMENTS
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Noise Policy Statement for England 2010 (NPSE)

The NPSE defines government policy aims for noise management as follows:

“Through the effective management and control of environmental, neighbour and neighbourhood noise

within the context of Government policy on sustainable development:

avoid significant adverse impacts on health and quality of life;
mitigate and minimise adverse impacts on health and quality of life; and
where possible, contribute to the improvement of health and quality of life. *

The Explanatory Note of NPSE introduces the concept of observable effect levels.

NOEL — No Observed Effect Level iiThis is the level below which no effect can be detected. In
simple terms, below this level, there is no detectable effect on health and quality of life due to the
noise.

LOAEL - Lowest Observed Adverse Effect Level sk This is the level above which adverse effects

el

kR,

National Planning Policy Framework 2018 (NPPF)

Following on from the NPSE, NPPF describes how noise should be considered in relation to planning
applications. Section 180 of the NPPF dated July 2018 states as follows:

“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)

b)

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*;

identify and protect tranquil areas which have remained relatively undisturbed by noise and are
prized for their recreational and amenity value for this reason”

* for the definition of adverse impacts reference is made here to the Explanatory Note to the NPSE
2010 i.e. the observable effect levels.
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Paragraph 182 introduces the “Agent of Change” principal as follows:

“Planning policies and decisions should ensure that new development can be integrated effectively
with existing businesses and community facilities..... Existing businesses and facilities should not
have unreasonable restrictions placed upon them as a result of development permitted after they
were established. Where the operation of an existing business or community facility could have a
significant adverse effect on new development (including changes of use) in its vicinity, the
applicant (or ‘Agent of Change’) should be required to provide suitable mitigation before
development has been completed”

Planning Practice Guide (PPG)

The following table from PPG identifies the increasing noise effect levels and action guidance outlined in
the NPSE and NPPF:

Perception | Examples of Outcomes Increasing Action
Effect Level
Noticeable | Noise can be heard, but does not cause any change in | No Observed | No
and not | behaviour or attitude. Can slightly affect the acoustic | Adverse specific
intrusive character of the area but not such that there is a | Effect measures
perceived change in the quality of life. (NOAEL) required
Noticable Noise can be heard and causes small changes in | Observed Mitigate
and behaviour and/or attitude, e.g. turning up volume of | Adverse and
Intrusive television; speaking more loudly; where there is no | Effect reduce to
alternative ventilation, having to close windows for some | (LOAEL) the
of the time because of the noise. Potential for some minimum
reported sleep disturbance. Affects the acoustic
character of the area such that there is a perceived
change in the quality of life.
Noticable The noise causes a material change in behaviour and/or | Significant Avoid
and attitude, e.g. avoiding certain activities during periods of | Observed
Disruptive intrusion; where there is no alternative ventilation, having | Adverse
to keep windows closed most of the time because of the | Effect
noise. Potential for sleep disturbance resulting in | (SOAEL)
difficulty in getting to sleep, premature awakening and
difficulty in getting back to sleep. Quality of life
diminished due to change in acoustic character of the
area.
Noticeable | Extensive and regular changes in behaviour and/or an | Unacceptable | Prevent
and very | inability to mitigate effect of noise leading to | Adverse
disruptive psychological stress or physiological effects, e.g. regular | Effect
sleep deprivation/awakening; loss of appetite, significant, | (UOAEL)
medically definable harm, e.g. auditory and non- auditory

a relatively quiet facade as part of their dwelling;

a relatively quiet amenity space for their sole use (eg a garden or balcony);
a relatively quiet amenity space for shared use;

a relatively quiet public park or green space nearby (eg within 5 minutes).

0 Report No: 192203
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In section 1 of the guidance, PPG also notes that although Noise can override other planning
considerations neither the Noise Policy Statement for England nor the National Planning Policy Framework
(which reflects the Noise Policy Statement) expects noise to be considered in isolation, separately from
the economic, social and other environmental dimensions of proposed development.

Local Authority Planning Policy

The section of the Local Development Framework 2010 dealing with noise in this context (Policy SQ6)
refers to the obsolete PPG25. The local planning department have been contacted and have advised that
reference to WHO and BS8233:2014 would be expected in any noise impact assessment.

The local planning department have also indicated that an assessment should include analysis of the likely
noise impact when windows are open for cooling purposes.

Further Guidance and British Standards

World Health Organisation 1999 and 2018 (WHO)

WHO Environmental Noise Guidelines for the European Region (2018) partially supersede the previously
published Community Noise Guidelines (1999) and compliment the intervening Night Noise Guidelines
(2009)

The following noise limit recommendations for health protection are in the form of average noise levels,
found external at the worst affected facade:

WHO 2018 Noise Limit Recommendations
Noise source Lgen dB? Lnight dB2
Road Traffic Noise 53 45
Railway Noise 54 44
Aircraft Noise 45 40

! compound day, evening and night time yearly average
2 night time yearly average

The WHO noise guidelines further state:

“In many situations, average noise levels like the Laen Or Lnignt indicators may not be the best to
explain a particular noise effect. Single-event noise indicators — such as the maximum sound
pressure level (Lamax) and its frequency distribution — are warranted in specific situations, such as
in the context of night-time railway or aircraft noise events that can clearly elicit awakenings and
other physiological reactions that are mostly determined by Lamax. Nevertheless, the assessment
of the relationship between different types of single-event noise indicators and long-term health
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outcomes at the population level remains tentative. The guidelines therefore make no
recommendations for single-event noise indicators.”

The following guidelines are considered to carry over from the previous WHO 1999 publication Guidelines
for Community Noise:

WHO 1999 Guidelines for Community Noise

Environment Critical Health Effect Laeq T dB Lafmax dB Time base

Qutdoor living area Serious annoyance, daytime and 55 - 16 hours
(noise from sources evening 07:00-23:00

other than road traffic, Moderate annoyance, daytime and 50 - 16 hours
railways, aircraft or wind evening 07:00-23:00

turbines)

Dwellings indoors Speech intelligibility and moderate 35 - 16 hours
annoyance, daytime and evening 07:00-23:00

Sleep disturbance, night time 30 45 8 hours
23:00-07:00

BS8233:2014

The guidance set out in BS8233:2014 is closely aligned with WHO and specifically provides guideline
limits for noise within internal living spaces and external amenity areas.

Table 4 from BS8233:2014 gives the following internal guideline values:

BS8233:2014 internal guideline levels
Activity Location 07:00-23:00 23:00-07:00
Resting Living Room 35 dB Laeqg16hr
Dining Dining room/area 40 dB Laeq16hr
Sleeping (daytime resting) Bedroom 35 dB Laeq6hr 30 dB Laeqshr

In certain circumstances a 5 dB relaxation of the limits shown in the table above is considered reasonable
in BS8233:2014 note 7:

“Where development is considered necessary or desirable, despite external noise levels above
WHO guidelines, the internal target levels may be relaxed by up to 5 dB and reasonable internal
conditions still achieved.”

In BS8233 design limits for noise affecting external amenity areas is given as 50 dB Laeqr With an upper
guideline of 55 dB Laeqt. Itis further noted that in areas where achieving these levels is deemed to be not
realistically feasible (e.g. city centres or urban areas adjoining a strategic transportation network)
developments should be designed to achieve the lowest practicable levels in these amenity areas.

In Section 7.7.3.2 of BS8233:2014, Design Criteria for External Use, it is noted that in developments such
as flats and apartment blocks “Specification of noise limits is not necessarily appropriate. Small balconies
may be included for uses such as drying washing or growing pot plants, and noise limits should not be
necessary for these uses”
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The Noise Insulation Regulations 1975

The Noise Insulation Regulations 1975 define the conditions under which habitable rooms are eligible for
noise insulation to control internal noise levels. The conditions relate to the level of traffic noise at the
facade, the increase in noise levels as a result of the highway and the contribution of the new or altered
scheme to the noise level received at the facade. Noise insulation qualification criteria must abide by a few
tests that include the following two:

. The facade noise threshold of 68dB Laio,1snis met or exceeded;

. That there must be a noise increase of at least 1dB compared to the prevailing noise level immediately
before the construction of a highway or an additional carriageway were begun.

Ventilation Requirements for Habitable Rooms

Background Ventilation

Three types of ventilation are required under Part F. Whole building ventilation provides nominally
continuous air exchange that may be reduced or ceased when the building is not occupied. It can be
provided via background ventilators operating alone, or together with:

=  passive stack ventilators;
= continuous mechanical extract; or

= continuous mechanical supply and extract with heat recovery.

Extract ventilation is applicable to rooms where most water vapour and/or pollutants are released (e.g.
kitchens and bathrooms). It can be provided by intermittent fans, passive stack or continuous mechanical
extract with or without mechanical supply and heat recovery.

The four systems described in Part F do not present solutions that utilise the use of opening windows for
background ventilation. Opening windows do not provide a controllable means of ventilation and also pose
security risks. Therefore, it is not possible to offer to the market a residential dwelling that utilises opening?
windows for background ventilation.

Purge Ventilation

Purge ventilation is required throughout the building to aid the removal of high concentrations of pollutants
and water vapour. It is commonly provided simply by opening windows and doors. Even though purge
ventilation is recommended via opening windows, the temporary and intermittent occurrence of this does
not normally result in an unacceptable increase of internal noise levels. Part F goes on to say? that "Purge

! Meaning without any restrictions on opening size
2 paragraph 4.15 in Approved Document F
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ventilation provisions may also be used to improve thermal comfort, although this is not controlled under
the Building Regulations."

Summary in Relation to Ventilation

In summary, background ventilation for new residential dwellings should be provided via one of the four
systems in Approved Document F. The composite external building fabric should be designed to ensure
that appropriate internal noise levels due to external incident noise are met during background ventilation.
This can be secured via a planning condition if deemed necessary.

Purge ventilation for residential dwellings should be provided via open windows. The slight increase of
internal noise levels should be considered acceptable.

BS4142:2014

British Standard (BS) 4142: 2014 describes a method for rating and assessing sound of an industrial or
commercial nature, that includes:

o Sound from industrial and manufacturing processes;
o Sound from fixed installations that comprise mechanical and electrical plant and equipment;
o Sound from the loading and unloading of goods and materials at industrial and/or commercial

premises; and

o Sound from mobile plant and vehicles that is an intrinsic part of the overall sound emanating from
premises or processes, such as that from forklift trucks, or that from train or ship movements on or
around an industrial and/or commercial site.

The industrial or commercial sound is assessed outside a dwelling or premises used for residential
purposes, upon which sound is incident.

The procedure contained in BS4142 is to quantify the “specific sound level”, which is the measured or
predicted level of sound from the source in question over a one-hour period for the daytime and a 15-
minute period for the night-time. Daytime is defined in the standard as 07:00 to 23:00 hours, and night-
time as 23:00 to 07:00 hours.

The specific sound level is converted to a rating level by adding penalties on a sliding scale to account for
either potentially tonal or impulsive elements. The standard sets out objective methods for determining the
presence of tones or impulsive elements, but notes that it is acceptable to subjectively determine these
effects.
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The penalty for tonal elements is between 0 dB and 6 dB, and the standard notes: “Subjectively, this can
be converted to a penalty of 2 dB for a tone that is just perceptible at the noise receptor, 4 dB where it is
clearly perceptible, and 6 dB where it is highly perceptible.”

The penalty for impulsive elements is between 0 dB and 9 dB, and the standard notes: “Subjectively, this
can be converted to a penalty of 3 dB for impulsivity that is just perceptible at the noise receptor, 6 dB
where it is clearly perceptible, and 9 dB where it is highly perceptible.”

The background sound level should be established in terms of the Laso noise index. The standard states
that the background sound level should be measured over a period of sufficient length to obtain a
representative value. This should not normally be less than 15-minute intervals. The standard states that:
“A representative level ought to account for the range of background sound levels and ought not
automatically to be assumed to be either the minimum or modal value.”

The assessment outcome results from a comparison of the rating level with the background sound level.
The standard states:

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

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

o A difference of around +5 dB is likely to be an indication of an adverse impact, depending on the
context.
o The lower the rating level is relative to the measured background sound level, the less likely it is

that the specific sound source will have an adverse impact or a significant adverse impact. Where
the rating level does not exceed the background sound level, this is an indication of the specific
sound source having a low impact, depending on the context.

Adverse impacts include, but are not limited to, annoyance and sleep disturbance. Not all adverse impacts
will lead to complaints and not every complaint is proof of an adverse impact.”

The standard goes on to note that: “Where background sound levels and rating levels are low, absolute
levels might be as, or more, relevant than the margin by which the rating level exceeds the background.

This is especially true at night.”

In addition to the margin by which the Rating Level of the specific sound source exceeds the Background
Sound Level, the 2014 edition places emphasis upon an appreciation of the context, as follows:
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“‘An effective assessment cannot be conducted without an understanding of the reason(s) for the

assessment and the context in which the sound occurs/will occur. When making assessments and arriving
at decisions, therefore, it is essential to place the sound in context.”

BS4142 requires uncertainties in the assessment to be considered, and where the uncertainty is likely to
affect the outcome of the assessment, steps should be taken to reduce the uncertainty.
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GLOSSARY OF TERMS
Decibels

It is convenient when quantities have a large range to express them in decibel units. The decibel (dB) is a
relative unit, showing how much larger or smaller the quantity is relative to a reference value, which is
defined as zero on the decibel scale. Decibels are intended to make a large range more readily
comprehensible.

A quantity expressed in decibels is commonly called a 'level'.

Many quantities in acoustics are expressed in decibels (see below).

Frequency Weightings

Sounds that would be measured as equal by a sound measuring instrument may not sound equally loud
to a human listener, depending on their character, particularly the frequency content (pitch).

Various ‘frequency weightings' have been developed that can be used to modify the measured sound in
order to produce a value that more closely corresponds to perceived loudness.

One such frequency weighting, the 'A" weighting, has become almost universally used in assessing the
effect of prolonged exposure to noise on human health, and features in most Regulations, guidelines and
Standards in this area.

A different frequency weighting, the 'C' weighting, has in a similar way become standardised for the
measurement and assessment of short-duration sounds for their effect on human health. The 'C' weighting
is also used in some methods for assessing the performance of hearing protection.

A sound that has been measured with the 'A" weighting applied is commonly referred to as 'A-weighted'.
Similarly, one will see 'C-weighted' where the 'C' weighting has been applied.

Note that sometimes a sound pressure level that has been measured with the 'A-weighting' or 'C-weighting’
applied can be found expressed in units of 'dB(A)' or 'dB(C)'. This nomenclature is no longer standard
practice.
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Quantities and Symbols

Parameter

Description

Ambient Noise
Level

The totally encompassing sound in a given situation at a given time, usually composed of
a sound from many sources both distant and near (Laeq,T).

Decibel (dB)

A scale for comparing the ratios of two quantities, including sound pressure and sound

power. The difference in level between two sounds s1 and s2 is given by 20 1og10 (s/5?).

The decibel can also be used to measure absolute quantities by specifying a reference
value that fixes one point on the scale. For sound pressure, the reference value is
200Pa. The threshold of normal hearing is in the region of 0 dB and 140 dB is the
threshold of pain. A change of 1 dB is only perceptible under controlled conditions.

dB(A), LAX

Decibels measured on a sound level meter incorporating a frequency weighting (A
weighting) that differentiates between sounds of different 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) is the minimum 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 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).

Fast Time
Weighting

Setting on sound level meter, denoted by a subscript F, that determines the speed at
which the instrument responds to changes in the amplitude of any measured signal. The
fast time weighting can lead to higher values than the slow time weighting when rapidly
changing signals are measured. The average time constant for the fast response setting
is 0.125 (1/8) seconds.

Free-field

Sound pressure level measured outside, far away from reflecting surfaces (except the
ground), usually taken to mean at least 3.5 metres

Facade

Sound pressure level measured at a distance of 1 metre in front of a large sound
reflecting object such as a building fagade.

LAeq T

A noise level index called the equivalent continuous noise level over the time period T.
This is the level of a notional steady sound that would contain the same amount of sound
energy as the actual, possibly fluctuating, sound that was recorded.

Lmax,T

A noise level index defined as the maximum noise level recorded during a noise event
with a period T. Lmaxis sometimes used for the assessment of occasional loud noises,
which may have little effect on the overall Leq noise level but will still affect the noise
environment. Unless described otherwise, it is measured using the 'fast' sound level
meter response.

LioT

A noise level index. The noise level exceeded for 10% of the time over the period T. Lio
can be considered to be the "average maximum" noise level. Generally used to describe
road traffic noise. LA10,18h is the A —weighted arithmetic average of the 18 hourly

Laio,1n values from 06:00-24:00.

0 Report No: 192203

24



Report No: 192203

25



