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PEAR TREE, OXFORD
RESIDENTIAL DEVELOPMENT

Noise Mitigation Appraisal

1.0 Introduction

1.1 WSP Acoustics has been appointed by Carter Jonas LLP on behalf of Worcester
College and Kier Ventures Ltd. to advise on noise issues at the site known as Pear
Tree, Oxford — hereafter referred to as the site. This Noise Mitigation Appraisal follows
on from the findings of the PPG24 Noise Impact Assessment Report (January 2006).
It presents an appraisal of the mitigation measures that could be implemented to
ensure a satisfactory noise environment on the site (external noise environment) and
within the new homes (internal noise environment), assuming a residential

development scheme is pursued.

1.2 This report is necessarily technical in nature and a glossary of terms can be found in

Appendix A.
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2.0 Site Description

2.1

2.2

2.3

24

25

2.6

A Site Plan showing the site (in its existing state) and the surrounding area is
presented in Appendix B of this Report.

It can be seen from this plan that the site is essentially a triangular plot between the
Pear Tree Park & Ride to the north, the railway line to the east, some existing
dwellings to the south and the A44 (Woodstock Road) to the west. The site is
currently used for grazing. The topographically lowest point of the site is at the north-
westernmost corner where the site meets with the A44 and the entrance/ exit to the
Park & Ride. The site then slopes gradually up towards the eastern and southernmost
parts of the site, such that the highest points are approximately 6m above the lowest

point.

At the south end of the site, the railway is in a cutting such that the trains cannot be
seen; the railway line slopes down towards a tunnel which takes the trains underneath
Wolvercote Roundabout. At the northern end of the site, the railway line is no longer

in cutting and is approximately level with the site.

Further to the north-east of the site is the Pear Tree Interchange, where the A44
meets the A34, whilst further to the south of the site is the Wolvercote Roundabout,
where the A44 meets the A40 Northern Bypass. On the other side of the railway line

from the site are the dwellings off Five Mile Drive, Carey Close and Lakeside Avenue.

Also to the south of the site, on the corner of the A44 and the A40, is the BP service

station, the BMW car dealership and the Telephone Station Repeater.

The baseline noise survey presented in the PPG24 report found that the site was
dominated by noise from the A44 and other roads in the area. The passage of trains
was audible and measurable on the site, but, mostly due to their relative infrequency,

road traffic remained the dominant noise source throughout the site.
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3.0 Methodology and Criteria

Planning Policy Guidance Note 24: Planning and Noise and BS 8233 1999:

Sound Insulation and Noise Reduction for Buildings — Code of Practice

3.1 The survey and initial assessment was undertaken in accordance with Planning Policy
Guidance Note 24: Planning and Noise (PPG24).

3.2 Annex 3 (paragraph 19) of PPG24 advises that ‘general guidance on acceptable
levels of noise within buildings can be found in BS 8233: 1987, since superseded by
BS 8233: 1999. The scope of this Standard is the provision of recommendations for
the control of noise in and around buildings. It suggests appropriate criteria and limits
for different situations, which are primarily intended to guide the design of new or
refurbished buildings undergoing a change of use rather than to assess the effect of

changes in the external noise climate.

3.3 The criteria suggested in BS 8233 are set out below.

Table 1 Indoor Ambient Noise Levels in Spaces when they are Unoccupied
i Design Range L
Criterion SIyp![t_:al 2 9€ “ear
e Good Reasonable
Reasonable Living Rooms 30 40
Resting/Sleeping
Conditions Bedrooms* 30 35
* For a reasonable standard in bedrooms at night, individual noise events (measured with
Fast time-weighting) should not normally exceed 45dB Lamax

3.4 BS 8233: 1999 also provides guidance for levels of noise for outside areas, such as
parks, private gardens and balconies. The Standard advises a ‘desirable’ level of 50

Laeg,r dB and an upper limit of 55 Laeq 7 dB.

35 It can be seen, therefore, that the noise environment is to be assessed in terms of
both the Laeq and Lamax NoOise parameters and in terms of both internal and external

spaces.
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3.6

3.7

3.8

3.9

It must be noted that BS8233 states that the Lamax threshold should not ‘normally’ be
exceeded (see Table 1). The Standard does not go on to define what is meant by this
statement and so reference in made to the relevant guidance contained within the
World Health Organisation’s (WHO's) Guidelines for Community Noise (2000). These
Guidelines quote the findings of Vallet & Vernet (1991) which is that, “For a good
sleep, it is believed that indoor sound pressure levels should not exceed
approximately 45 dB Lamax more than 10-15 times per night...” It is on this basis,
therefore, that the term ‘normally’ is considered to describe the situation where the
threshold is not exceeded more than 10-15 times per night. In other words, rather
than comparing the highest measured Lamax hoise levels to the threshold, it is
considered appropriate to assess against the 10" to 15" highest levels, or, for

simplicity, and to take a prudent approach, the 10" highest level.

Local Authority Criteria

The Local Planning Authority in this instance is Oxford City Council, and for the
purposes of this assessment WSP Acoustics consulted with one of the Council's
Environmental Health Officers who is responsible for dealing with issues relating to
noise. Karen Seal stated that the following represent Oxford Council's current targets

for new residential developments:

In all internal areas used for sleeping: 30dB Laeg,1nr and 45 dB Lamaxfast (23:00 to
07:00 hours)

In all internal living areas, i.e. habitable rooms: 40dB Laegin (07:00 to 23:00

hours)

In rear gardens and on balconies: 55 dB Laeg,1nr (07:00 to 23:00 hours)

Karen Seal also acknowledged that some exceedences of the Lamaxfast Criterion would
be acceptable, in keeping with the WHO Guidelines and BS8233.

It should be noted that Oxford has adopted a very stringent target for bedrooms. In dB
terms, they have adopted the “good” standard of BS8233, and not the “reasonable”
standard, but has also specified an assessment period of one hour, rather than the
eight hour period specified by the WHO. Some of the one hour noise levels, between
23:00 and 07:00, will obviously be higher than the eight hour average level, and thus
more onerous to mitigate against. Accordingly, due consideration to this is given later

in this Report.
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3.10 The details of Oxford City Council's requirements are detailed in e-mails between

Karen Seal and the author of this report, dated 1* and 6" February 2006.
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4.0 Mitigation Appraisal

4.1

4.2

4.3

4.4

4.5

Background

For the purposes of the PPG24 assessment and to determine the Noise Exposure
Categories (NECs) for the site as a whole, a 3-D noise model of the site and
surrounding area was constructed. The resultant noise contour plots are presented in
Appendix E of the PPG24 report, and are reproduced in Appendix C of this Report for

ease of reference (Figures C1 and C2).

It can be seen from these contour plots, which show the noise levels on the
undeveloped site in accordance with PPG24, that the daytime and night-time
situations are very similar, i.e. that the site falls within a combination of NEC B and C.
During the day, the split is approximately 50/50, whilst, at night, a greater area falls
within NEC B.

The guidance contained in PPG24 for the above classifications is as follows:

NEC B

Noise should be taken into account when determining planning applications and,
where appropriate, conditions imposed to ensure an adequate level of protection

against noise.

NEC C

Planning permission should not normally be granted. Where it is considered that
permission should be given, for example because there are no quieter sites available,
conditions should be imposed to ensure a commensurate level of protection against

noise.

Hence mitigation measures will be required, which are thus considered below.

External Areas

In terms of external noise-sensitive areas, i.e. rear gardens and balconies, the
mitigation options are generally more limited than for internal areas, and given that
any mitigation provided to reduce the external noise levels could also benefit internal

areas, it is often appropriate to consider these areas first.
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4.6 It was found during the PPG24 assessment that the road traffic, particularly on the
A44, is the dominant noise source. In the first instance, therefore, it is appropriate to
investigate the benefit of erecting a screen (acoustic barrier) on the site’s western
boundary with the A44. Accordingly, the daytime model has been used to reproduce
the PPG24 noise contours assuming the erection of a 2.5m barrier along the length
of the site’s western boundary. The resultant noise contour plot is shown as

Figure C3 of Appendix C, where the line of the barrier can be seen also.

4.7 It can be seen from this contour plot that the site now falls solely within NEC B,
rather than a combination of NEC B and C. However, the upper limit for gardens and
balconies, i.e. 55dB, is equivalent to the boundary between NECs A and B. In which
case, the installation of a 2.5m barrier alone would not be sufficient to meet the

required standard.

4.8 To check the contribution made by the railway to noise levels on site, a similar
barrier has been modelled on the site’s eastern boundary. The resultant noise
contour plot is shown as Figure C4 of Appendix C. It can be seen that the site
remains in NEC B, thus confirming that train movements are having little effect on

the noise levels on the site.

4.9 In the event that the site is developed, the usual construction techniques and
practices will be used in order to optimise the site’s potential. Accordingly, and to take
the process of assessing the mitigation options further, a simplistic building layout
has been provided by PRP Architects. The layout has been constructed in the

model.

4.10  The resultant noise contour plots are shown as Figures C5 and C6 of Appendix C.
Figure C5 includes the 2.5m barrier on the site’s western boundary, whilst the barrier

has been removed in Figure C6.

4.11 It can be seen from Figure C5 that, with the exception of the area between the
buildings and the barrier, and small areas between the building blocks, the site
now falls within NEC A.

4.12  The same is essentially the case for Figure C6 also, with the exception being that the
area formally occupied by NEC B is NEC C, with more of the site within the gap
between the various blocks of buildings within NEC B.
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4.13 It can be seen, therefore, that suitable noise levels can be achieved on site such
that no further mitigation would be required beyond the first row of buildings
(essentially with or without a barrier on the site’s western boundary) for either
external or internal spaces. Such screening, however, would need to be provided by
occupied buildings, as opposed to non-noise-sensitive barrier blocks such as

garages, which will obviously be limited in size and number.

4.14  The layout used for the purposes of this assessment is merely an example of a
potential development layout. There are naturally some areas in the design/ layout

that can be varied whilst achieving the same outcome overall.

Internal Areas

4.15 One solution to protecting the noise-sensitive/ habitable rooms of the worst affected
buildings, which are generally taken to be living rooms (including lounges and dining
rooms) and bedrooms (including studies), is to locate them on the opposite side of the
building. This would ideally mean that no living rooms or bedrooms would have a
direct line of site of the A44. However, this is unlikely to be feasible, and some living

rooms and bedrooms are therefore likely to require further or alternative protection.

4.16  Consequently, where it is not possible to locate habitable rooms away from the A44,
and possibly also the railway at the eastern side of the site, then it will be necessary
to protect the internal spaces by way of the design of the building envelope; in
particular, the glazing and means of ventilation, which are the acoustic weak link in
terms of a standard fagade construction. Barriers should also be considered, but

these are generally limited to protecting the ground floor areas.

Dwellings nearest to the Railway

4.17 Based on the layout sketch provided by PRP, it is likely that no dwellings would be
constructed within 20m of the railway line. Taking this distance, therefore, as the
nearest build line of the dwellings to the railway, the following noise levels have been

predicted using the day and night-time models.

12101598 8 WSP Acoustics
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Table 2 Predicted Noise Levels at 20m from the Railway, dB
Scenario S;%/?ier:; N:-gﬁth-‘teisrrge NLight-timle
L aeq 1h1 L aeq.1hr Amax,fast
Ground Floor (no barrier) 53 (50)° 52 (46)° 54
First Floor (no barrier) 55 (52)° 54 (48)° 56
Second Floor (no barrier) 56 (53)° 55 (49)? 57
Ground Floor (with 2.5m barrier) 51 (48)? 50 (44)? 52
First Floor (with 2.5m barrier) 53 (50)? 52 (46)? 54
Second Floor (with 2.5m barrier) 56 (53)2 55 (49)? 57

1 10" Highest Lamax, as per the approach described in paragraph 3.6 of this Report.
2 The values in brackets are the equivalent 16-hour (daytime) and 8-hour (night-time) noise

levels — see the discussion in paragraph 3.9 of this Report.

4.18 Given the noise levels presented above and Oxford Council’s internal noise targets

presented in Section 3, the sound reduction values to be achieved during the daytime

and at night by the composite fagade are shown in the following tables.

Table 3

within living rooms overlooking the railway, dB

Sound reduction values to meet the relevant internal Laeq nNoise target

Scenario E)I:\e/g\’al Councizl Rfdouucr;?on
I—Aeq,lhrl eI Value
Ground Floor (no barrier) 53 (50)° 13 (10)®
First Floor (no barrier) 55 (52)° 40 15 (12)°
Second Floor (no barrier) 56 (53)° 16 (13)°
Ground Floor (with 2.5m barrier) 51 (48)° 11 (8)®
First Floor (with 2.5m barrier) 53 (50)° 40 13 (10)®
Second Floor (with 2.5m barrier) 56 (53)° 16 (13)°

! See Table 2.
2 See Section 3 of this Report.

® The values in brackets are the equivalent 16-hour (daytime) and 8-hour (night-time) noise

levels — see the discussion in paragraph 3.9 of this Report.
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Table 4

target within bedrooms overlooking the railway, dB

Sound reduction values to the meet the relevant Laeq internal noise

External . Sound
Scenario level, ?g? n‘:t'gl Reduction

LAeq’lhrl g Value
Ground Floor (no barrier) 52 (46)° 22 (16)®
First Floor (no barrier) 54 (48)° 30 24 (18)*
Second Floor (no barrier) 55 (49)° 25 (19)°
Ground Floor (with 2.5m barrier) 50 (44)° 20 (14)°
First Floor (with 2.5m barrier) 52 (46)° 30 22 (16)°
Second Floor (with 2.5m barrier) 55 (49)* 25 (19)®

! See Table 2.
2 See Section 3 of this Report.

® The values in brackets are the equivalent 16-hour (daytime) and 8-hour (night-time) noise

levels — see the discussion in paragraph 3.9 of this Report.

Table 5

target within bedrooms overlooking the railway, dB

Sound reduction values to the meet the relevant Lamax internal noise

Scenario E)I((:\e/crsrll,al Councizl Rfdouucrlgon
[ Target Value
Ground Floor (no barrier) 54 9
First Floor (no barrier) 56 45 11
Second Floor (no barrier) 57 12
Ground Floor (with 2.5m barrier) 52 7
First Floor (with 2.5m barrier) 54 45 9
Second Floor (with 2.5m barrier) 57 12

! See Table 2.
2 See Section 3 of this Report.

4.19 Based on guidance contained in PPG24, a standard thermal double glazed window

provides around 30dB sound reduction, whilst a partially open window provides

around 13dB. And from WSP’s experience, a window with a standard slot vent will

achieve a sound reduction of around 21dB. By comparing these performances with

the values presented in the tables above, it can be seen that a partially open window

would be sufficient to meet the (night-time) Lamax targets in all instances (Table 5) and

the daytime target at ground floor level without the barrier and ground and first floor

levels with the barrier (Table 3). A window with a standard slot vent installed would be

12101598
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adequate for all daytime instances (Table 3) and at ground floor levels with the barrier

during the night-time (Table 4). A better performing slot ventilator would be required in

all other of instances during the night-time. If the eight hour period is adopted for the

night-time period rather than the one hour period, there would be no requirement for

anything other than standard slot vents.

Dwellings nearest to the A44

420  Assuming a notional build line of 12m from the site’s western boundary, taken from

PRP’s sketch, the same exercise as carried out above for the dwellings nearest the

railway, has been carried out for dwellings the nearest to the A44.

Table 6 Predicted Noise Levels at 12m from the western site boundary, dB
Scenario g;?/?i?nsé N:-gﬁth-‘teisrrge Night-timle
Laeq,1hr Laeq,1hr L Amax fast
Ground Floor (no barrier) 70 (68)* 68 (64)* 75
First Floor (no barrier) 71 (69)* 69 (65)" 76
Second Floor (no barrier) 72 (70)* 70 (66)* 77
Ground Floor (with 2.5m barrier) 62 (60)* 60 (56)* 67
First Floor (with 2.5m barrier) 70 (68)* 68 (64)" 75
Second Floor (with 2.5m barrier) 72 (70)* 70 (66)* 77

! The values in brackets are the equivalent 16-hour (daytime) and 8-hour (night-time) noise

levels.

421  Given the noise levels presented above and Oxford Council’s internal noise targets

presented in Section 3, the sound reduction values to be achieved during the daytime

and at night by the composite facade are shown in the following tables.

12101598
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Table 7

within living rooms overlooking the A44, dB

Sound reduction values to meet the relevant internal Laeq nNoise target

Scenario E)I:\e/g\’al Councizl Rfdouucr;?on
I—Aeq,lhrl eI Value
Ground Floor (no barrier) 70 (68)° 30 (28)°
First Floor (no barrier) 71 (69)* 40 31 (29)°
Second Floor (no barrier) 72 (70)° 32 (30)°
Ground Floor (with 2.5m barrier) 62 (60)° 22 (20)°
First Floor (with 2.5m barrier) 70 (68)° 40 30 (28)°
Second Floor (with 2.5m barrier) 72 (70)3 32 (30)®

! See Table 2.
2 See Section 3 of this Report.

® The values in brackets are the equivalent 16-hour (daytime) and 8-hour (night-time) noise
levels — see the discussion in paragraph 3.9 of this Report.

Table 8 Sound reduction values to meet the relevant internal Laeq Noise target

within bedrooms overlooking the A44, dB

External . Sound
Scenario level, gounmzl Reduction
L arget Value
Aeq,lhr

Ground Floor (no barrier) 68 (64)" 38 (32)°
First Floor (no barrier) 69 (65)* 30 39 (35)°
Second Floor (no barrier) 70 (66)* 40 (36)°
Ground Floor (with 2.5m barrier) 60 (56)* 30 (26)°
First Floor (with 2.5m barrier) 68 (64) 30 38 (34)°
Second Floor (with 2.5m barrier) 70 (66)* 40 (36)°

! See Table 2.
2 See Section 3 of this Report.

® The values in brackets are the equivalent 16-hour (daytime) and 8-hour (night-time) noise
levels — see the discussion in paragraph 3.9 of this Report.

12101598 12
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Table 9 Sound reduction values to meet the relevant internal Lamaxfast NOiISE

target within bedrooms overlooking the A44, dB

_ External Council Sounq
Scenario level, 2 Reduction

[ Target Value
Ground Floor (no barrier) 75 30
First Floor (no barrier) 76 45 31
Second Floor (no barrier) 77 32
Ground Floor (with 2.5m barrier) 67 22
First Floor (with 2.5m barrier) 75 45 30
Second Floor (with 2.5m barrier) 77 32

! See Table 2.
2 See Section 3 of this Report.

4.22

4.23

4.24

4.25

As before, based on guidance on contained in PPG24, a standard thermal double
glazed window provides around 30dB sound reduction, whilst a partially open window
provides around 13dB. And from WSP’s experience, a window with a standard slot
vent will achieve a sound reduction of around 21dB. By comparing these
performances with the values presented in the tables above, it can be seen that it
would not be possible to achieve the required targets with a partially open window or

a window with a standard slot vent.

Furthermore, it can be seen that it is the Laeq target that is dictating the performance
requirement for bedrooms (Table 8), which would only be met with a standard thermal
double-glazed window in terms of a ground floor position with the use of a 2.5m
barrier. In all other instances, a better performing window would be required to protect

the bedrooms, with consideration given to the means of ventilation.

In terms of the living rooms (Table 7), a standard double glazed window would be
more or less capable of achieving the criterion with or without the barrier, particularly
when considering the equivalent 16 hour noise levels. Consideration would need to be

given to the means of ventilation.

Glazing options
Based on the data contained in Pilkington’s Glass and Noise Control Technical
Bulletin, glazing units can be specified that would achieve the required performance to

meet the targets within habitable rooms located 12m from the site’s western

12101598 13 WSP Acoustics
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boundary. Directly comparable to the noise levels presented in Tables 7, 8 and 9 (and
3, 4 and 5) are the Rira Vvalues contained in Pilkington's Technical Bulletin. To
achieve the highest performance required to meet Oxford City Council’s requirement
for bedrooms, i.e. a sound reduction of 40dB (Laeqin (Table 8)), a unit comprising
16mm glass/ 12mm air gap/ 16mm glass (Pilkington Acoustic Laminate) would be
appropriate. Conversely, if the equivalent eight hour noise level is used, i.e. 36dB
(Laeg,shr), @ unit comprising 10mm glass/ 12mm air gap/ 16mm glass (Pilkington

Acoustic Laminate) would be appropriate.

4.26  Based on the situation without the use of a barrier on the site’s western boundary, a
summary of the glazing requirements to meet the various noise criteria within
habitable rooms 12m from the A44 is presented in Table 10 below.

Table 10 Summary of glazing requirements to meet the various criteria within

habitable rooms 12m from the A44
Living Rooms, dB Bedrooms, dB
El Oxford’s Oxford’s BS8233 Oxford’s Oxford’s BS8233 Oxford’s
oor criterion, cntenonl, ‘Reason- criterion, cntenonl, ‘Reason- and
Laeg,1hr L Aeq,16hr able’, L aeq,1hr L Aeq,16hr able’, BS8233
LAeq,lGhr LAeq,8hr LAmax,fast2
Grd. | 2011216 ' yop0ia | 101124 | 13112113 | 1011206 | OF284 | 127
or 6/12/7 PVB
1 10/12/6 10/12/4 10/12/4 16/12/16 | 10/12/16 6/12/7 6/12/7
or 6/12/7
nd 10/12/6 or | 10/12/6 or
2 10/12/6 6/12/7 6/12/7 16/12/16 | 10/12/16 6/12/7 10/12/6

! Amended to reflect WHO assessment period.

2 Where the Lamax glazing requirement is greater than required to meet the other night-time
criteria, the Lamax glazing should be used.

® pvB stands for polyvinal-butyral.

Ventilation options

4.27

Current Building Regulations require a certain degree of background ventilation to all
habitable rooms, hence the requirement for slot ventilators. However, as mentioned
above, standard slot ventilators reduce the performance of the glazing and thus the
facade, and so when the full performance of the glazing is required, alternative means

of achieving the background ventilation are required.

12101598 14

14

WSP Acoustics



428 The better performing passive devices, acoustically speaking, are generally the
‘through-wall’ devices. Also, an up and coming solution to ventilation is whole house

ventilation, which can reduce or even eliminate the need for slot vents.

4.29  Notwithstanding this, there are alternative devices available that would provide
sufficient attenuation when combined with an appropriate glazing system to
meet the required targets. For example, Greenwood Airvac’'s MA3051 Acoustic Wall

Ventilator and Passivent's Fresh 80dB Fresh Wall Ventilator.

430 As discussed earlier, beyond the worst affected buildings along the western
boundary of the site — which have been the reason for the discussion above — where
the site falls within NEC A or B, no further mitigation would be required by way of

the building fabric, i.e. standard glazing and ventilation could be used.

12101598 15 WSP Acoustics
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5.0 Summary

5.1 Prior to this Report, a study was undertaken in order to assess the suitability of the
site known as Pear Tree, in Oxford, for residential development. It was found that, in
accordance with Planning Policy Guidance Note 24 (PPG24), the site falls within
a combination of NEC B and C, both during the day and night. Consequently, this
Report considers the mitigation measures that could be used to protect the

future occupants of the proposed development.

5.2 It has been found that installing a 2.5m barrier on the site’s western boundary
with the A44 would have the affect of reducing the noise levels on site such that
they would fall within Noise Exposure Category (NEC) B, rather than a
combination of NECs B and C. Installing a similar barrier on the site’s eastern
boundary with the railway, however, achieved little further benefit — the noise levels

remaining within NEC B.

53 It has also been found that, based on a sketch provided by PRP Architects of a
possible building layout, the noise levels behind the first row of buildings would
fall within NEC A. Consequently, no further mitigation would be required for any
external or internal noise-sensitive areas behind the front row of buildings. This

includes those buildings nearest the railway line.

54 However, the bedrooms and living rooms in the first row of buildings that
overlook the A44 would require further protection by way of the building
design. Consequently, the protection offered by the building fabric, in particular the
glazing and means of ventilation, has been explored. It has been shown that
alternative glazing (and ventilation) units are available that could be used to

achieve suitable noise levels within the habitable rooms.

55 It is the author's opinion, therefore, that with the use of suitable acoustic
screening, glazing and ventilation, there should be no presumption against

granting planning permission for the site’s use for residential purposes.

WSP Acoustics
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APPENDIX A

Acoustic Terminology
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Noise

Noise is defined as unwanted sound. Human hearing is able to respond to sound in the frequency range
20Hz (deep bass) to 20,000Hz (high treble) and over the audible range of 0dB (the threshold of
perception) to 140dB (the threshold of pain). The ear does not respond equally to different frequencies of
the same magnitude, but is more responsive to mid-frequencies than to lower or higher frequencies. To
quantify noise in a manner that approximates the response of the human ear, a weighting mechanism is
used, which reduces the importance of lower and higher frequencies in a similar manner to human

hearing.

The 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: Lago etc, according to the parameter being measured. The Glossary explains the acoustic

terminology that is used in this Report.

The decibel scale is logarithmic rather than linear, and hence a 3dB increase in sound level represents a
doubling of the sound energy present. Judgement of sound is subjective, but as a general guide a
10dB(A) increase can be taken to represent a doubling of loudness, whilst an increase in the order of
3dB(A) is generally regarded as the minimum difference needed to perceive a change under normal

listening conditions.

An indication of the range of sound levels found commonly in the environment is given in Table 1.

Typical sound levels found in the environment

Sound Pressure Level, dB(A) Location
0 Threshold of hearing
2010 30 Quiet bedroom at night
30 to 40 Living room during the day
40 to 50 Typical office
50 to 60 Inside a car
60 to 70 Typical high street
7010 90 Inside factory
100to 110 Burglar alarm at 1m away
110 to 130 Jet aircraft on take off
140 Threshold of pain
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The subjective response to a noise is dependent not only upon the sound pressure level and its
frequency, but also its intermittency. Various indices have been developed to try and correlate

annoyances with the noise level and its fluctuations.

Sound Pressure

Sound, or sound pressure, is a fluctuation in air pressure over the
static ambient pressure.

Sound Pressure
Level (Sound Level)

The sound level is the sound pressure relative to a standard
reference pressure of 20nPa (20x10° Pascals) on a decibel scale.

Decibel (dB)

A scale for comparing the ratios of two quantities, including sound
pressure and sound power. The difference in level between two
sounds s; and s; is given by 20 logio ( S1 / S2 ). 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 20nPa.

A-weighting, dB(A)

The unit of sound level, weighted according to the A-scale, which
takes into account the increased sensitivity of the human ear at
some frequencies.

Noise Level Indices

Noise levels usually fluctuate over time, so it is often necessary to
consider an average or statistical noise level. This can be done in
several ways, so a number of different noise indices have been
defined, according to how the averaging or statistics are carried
out.

Leq,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.

I—max,T

A noise level index defined as the maximum noise level during the
period T. Lmax is sometimes used for the assessment of occasional
loud noises, which may have little effect on the overall Ly noise
level but will still affect the noise environment. Unless described
otherwise, it is measured using the @st©sound level meter
response.

Free-Field

Far from the presence of sound reflecting objects (except the
ground), usually taken to mean at least 3.5m.

Facade

At a distance of 1m in front of a large sound reflecting object such
as a building facade.

Fast Time Weighting

An averaging time used in sound level meters. Defined in BS5969.
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APPENDIX B

Site Plan
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SITE PLAN SHOWING MEASUREMENT LOCATIONS
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APPENDIX C

PPG24 Noise Contour Plots
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FIGURE C1: PPG24 DAYTIME NOISE CONTOUR PLOT
Purple = NEC A, Light Blue = NEC B; Green = NEC C; and Pink = NEC D
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FIGURE C2: PPG24 NIGHT-TIME NOISE CONTOUR PLOT
Purple = NEC A, Light Blue = NEC B; Green = NEC C; and Pink = NEC D
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FIGURE C3: DAYTIME NOISE CONTOUR PLOT AT 1.5M ABOVE GROUND
WITH 2.5M BARRIER ON WESTERN BOUNDARY

FIGURE C4: DAYTIME NOISE CONTOUR PLOT AT 1.5M ABOVE GROUND
WITH 2.5M BARRIERS ON WESTERN & EASTERN BOUNDARIES
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FIGURE C5: DAYTIME NOISE CONTOUR PLOT AT 1.5M ABOVE GROUND
WITH 2.5M BARRIERS ON WESTERN & EASTERN BOUNDARIES AND PRP’'S
SKETCH LAYOUT

Purple = NEC A, Light Blue = NEC B; Green = NEC C; and Pink = NEC D

FIGURE C6: DAYTIME NOISE CONTOUR PLOT AT 1.5M ABOVE GROUND
WITHOUT BARRIERS BUT WITH PRP’'S SKETCH LAYOUT

Purple = NEC A, Light Blue = NEC B; Green = NEC C; and Pink = NEC D
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