STATION HILLNORTH

READING

ENVIRONMENTAL NOISE SURVEY
PHASE 2 DETAILED PLANNING APPLICATION

DECEMBER 2019

HOARE LEA @ Lincolnimét



ONE STATION HILL ACOUSTICS

SH READING MASTER LLP ENVIRONMENTAL NOISE SURVEY -
REV. 00
Audit sheet. 2
Executive summary. 5
1. Introduction. 6
2. Site description. 7
2.1 Existing site. 7
2.2 Local noise environment. 7
3. Basis of assessment. 8
3.1 National planning policy framework (NPPF). 8
3.2 BS 4142: 2014. 8
3.3 BS 8233: 2014 - Sound insulation and noise reduction for buildings.?
3.4 The British Council for Offices (BCO) guide to specification 2014. 9
3.5 Local planning policy. 9
3.6 Proposed standards. 11
4. Environmental noise survey. 13
4.1 Methodology 13
4.2 Results summary. 14
5. Noise sensitive areas. 16
6. Noise emissions of fixed plant. 17
7. Noise prediction model. 18
8. Building envelope & ventilation strategy. 19
8.1 Compliance 21
9. Summary & conclusions. 22
10. References. 23
Appendix A - List of measurement equipment. 24
Appendix B - Acoustic terminology. 25
Appendix C - Time history of unattended measurements. 29
Appendix D - Octave band levels at measurement positions. 32

Appendix E - Noise map of existing site at 1.5m above ground floor
level. 35



ONE STATION HILL ACOUSTICS
SH READING MASTER LLP ENVIRONMENTAL NOISE SURVEY -
REV. 00

Appendix F - Noise map of proposed site at 1.5m above ground floor
level. 37

Appendix G - Three-dimensional noise map of proposed site. 39



ONE STATION HILL ACOUSTICS 5
SH READING MASTER LLP ENVIRONMENTAL NOISE SURVEY -

REV. 00

Executive summary.

Hoare Lea has conducted an environmental noise survey for the proposed development at One Station Hill,
Reading.

The following summarises the assessment procedure and findings contained within this report:

Environmental noise monitoring was undertaken at the proposed development site over a typical fourteen-
day period between Monday 17t September 2018 and Monday 15t October 2018.

Background noise levels typical of the daytime and night-time have been measured and used to defined
building services plant noise emission limits at the nearest noise sensitive receptors.

The nearest receptors have been identified as existing residential dwellings along Merchant Place to the
south and also future residential dwellings proposed as part of the Phase 1 development for the Station Hill
site.

During the daytime and night-time, the combined building services plant noise emission contribution limit
advised is 33 dB(A) and 26 dB(A) respectively, one metre from the nearest residential facade.

The total building services noise emissions shall also not exceed 45 dB(A) at one metre from an office facade
with opening windows and 60 dB(A) with a sealed facade. This assumes a partially opened window provides
a 10 dB(A) noise reduction and a sealed facade will provide a minimum noise reduction of 25 dB(A).

An assessment of the building envelope acoustic performance is provided and indicates that the ventilation
strategy should allow for full mechanical ventilation of all spaces as the level differences required are above
those achievable by simple means of natural ventilation. Windows may be openable for purge ventilation.

Glazing requirements and indicative primary glazing configurations have been provided for guidance
purposes only.
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1. Introduction.

Hoare Lea has been appointed by SH Reading Master LLP to conduct an environmental noise survey in support
of the hybrid planning application for the North Site. The hybrid planning application comprises a detailed
application (Plot G / One Station Hill, Podium and Landscape) and an outline application (Plots A, B, C and D).
This report considers One Station Hill / Plot G (detailed application).

The detailed application for the redevelopment of the site comprises a commercial development containing a
range of co-working and office spaces including retail and related uses (Use Class A1-15), associated
infrastructure and public realm works. The proposal will also include the installation of new mechanical services
plant.

An environmental noise survey is required to quantify the existing ambient and background noise levels at the
site in order to establish the design constraints on noise emissions from the operation of plant. The noise
survey will also provide information required to establish the acoustic performance of the building facade and
ventilation strategy to ensure that the office accommodation is in accordance with the Local Authority
requirements and current guidance.

This report provides a description of the results from the noise survey undertaken, an assessment to determine
the external noise limits for building services plant required to meet the Local Authority’s general noise
emission limits and advice regarding the building envelope and ventilation strategy.

To aid in the understanding of the assessment, definitions of technical terms used have been included in
Appendix B.
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2. Site description.

2.1 Existing site.

The existing site is formed of a disused and dilapidated office building and an existing NCP car park, and is
located between Garrard Street, Station Hill and Reading train station within Reading.

The surrounding buildings are generally commercial in nature, including offices within Thames Tower to the
west. There are also several residential dwellings in close proximity of the site, including residential dwellings
along Merchants Place, Garrard Street, as well as the Novotel and Ibis Hotels which are located to the south of
the site. It is also noted that the future residential dwellings will be introduced to the south of Garrard Street as
part of the Phase 1 development for Station Hill.

The proposed site (indicative only) and neighbouring commercial units are identified in Figure 1 overleaf.

2.2 Local noise environment.

The surrounding noise climate is predominantly formed of road traffic noise from the immediate road network

around the site, in particular also vehicles (including taxis and buses) using Greyfriars Road, Garrard Street and
Station Hill.

Daytime noise activities within the vicinity of the proposed development were observed to include the
following:

- Vehicles serving Reading Station and the drop-off point on Station Hill;

- Idling taxis (with engines running) queuing along Garrard Street as they approach the Reading Station
taxi rank on Station Road;

- Trains serving Reading Station to the north of the site. Train movements were observed to be frequent,
although slow moving as trains approached / left Reading Station; and

- PA announcements associated with trains serving Reading Station.

@ Site and Survey Plan Key
i Site Boundary

mm Proposed Development
Location (indicative only)

Residential uses (including hotels)

Commercial uses

Figure 1: Existing site (indicative only). © Google Earth.
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3. Basis of assessment.

3.1 National planning policy framework (NPPF).

The revised National Planning Policy Framework (1) published in July 2018 and updated in February and June
2019 sets out the Government’s current planning policies for England and how these are expected to be
applied. The NPPF supersedes the previous NPPF published in March 2012.

With regards to local noise and vibration, paragraph 180 states:

“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 environmental, 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 impact 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, and

¢ Limit the impact of light pollution from artificial light on local amenity, intrinsically dark landscapes and
nature conservation.”

Reference is made to the DEFRA Noise Policy Statement for England 2010 (NPSfE). This latter document is
intended to apply to all forms of noise other than that which occurs in the workplace and includes
environmental noise and neighbourhood noise in all forms.

The NPSfE advises that the impact of noise should be assessed on the basis of adverse and significant effect
but does not provide any specific guidance on assessment methods or limit sound levels. Moreover, the
document advises that it is not possible to have a single objective noise-based measure...that is applicable to all
sources of noise in all situations’. It further advises that the sound level at which an adverse effect occurs is
Tikely to be different for different noise sources, for different receptors and at different times’

In the absence of specific guidance for assessment of environmental noise within the NPPF and the NPSfE, it is
considered appropriate to base assessment on current British Standards and national guidance. These are
considered to be Local Authority guidance, BS 4142 (2), BS 8233 (3) and the World Health Organisations (4)
(WHOQO) guidelines.

3.2 BS 4142: 2014.

Current Government advice to Local Planning Authorities in both England and Wales makes reference to BS
4142 as being the appropriate guidance for assessing commercial operations and fixed building services plant
noise. This British Standard provides an objective method for rating the likelihood of complaint from industrial
and commercial operations. It also describes means of determining noise levels from fixed plant installations
and determining the background noise levels that prevail on a site.

The assessment of impacts is based on the subtraction of the measured background noise level from the rating
level determined. The rating level is the source noise level (either measured or predicted) corrected for tone or
character (if necessary). The difference is compared to the following criteria to evaluate the impact.

- Adifference of around +10 dB or more is likely to be an indication of a significant adverse impact.

- Adifference of around +5 dB indicates is likely to be an indication of an adverse impact.

- Where the rating level does not exceed the background noise level, this is an indication of the specific
sound source having a low impact.

This method is only applicable for external noise levels.
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3.3 BS 8233: 2014 - Sound insulation and noise reduction for buildings.

BS 8233: 2014 provides guidance for control of noise in and around buildings, and suggests appropriate criteria
and limits for different situations. The criteria and limits are primarily intended to guide the design of new or
refurbished buildings undergoing a change of use.

Table 4 within BS 8233 provides desirable internal ambient noise levels for spaces in residential dwellings when
they are unoccupied.

. . Daytime Night-Time
AEIDY HEEEHel (0700 to 2300) (2300 to 0700)
Resting Living Room 35 dB Laeq 16 -
Dining Dining Room / Area 40 dB Laeq16hr -
Sleeping (Daytime Resting) Bedroom 35 dB Laeg 6 30 dB Laeqsnr

Table 1: Indoor ambient noise levels in spaces for dwellings.
Supplementary Note 2 and 4 to Table 4 within BS 8233 are copied below for reference:
NOTE 2 - the levels shown in Table 4 are based on the existing guidelines issued by the WHO...

NOTE 4 - regular individual noise events (for example, schedule aircraft or passing trains) can cause sleep
disturbance. A guideline value may be set in terms of SEL or Lamaxr depending on the character and number of
events per night.’

Guidance provided within the superseded BS 8233: 1999 (5) stated that 7or a reasonable standard in
bedrooms at night, individual noise events (measured with F-time weighting) should not normally exceed 45 dB
Lamax.” This follows current guidelines issued by the WHO.

3.4 The British Council for Offices (BCO) guide to specification 2014.

The British Council for Offices Guide provides guidance on sustainability, cost and value, building form,
engineering systems and finishes within commercial offices. In particular, the BCO Guide provides advice within
Section 8 regarding the acoustic environment within an office building, as summarised below.

External noise intrusion levels should not be more than the following ratings when measured in terms of Leqt.

e Open plan offices: NR 40 (LeqT)
e Speculative offices: NR 38 (Leq7)
e Cellular offices / meeting rooms NR 35 (LeqT)

In addition, Lamaxr NOise intrusion levels should not normally be more than 55 dB in open plan / speculative
offices or 50 dB in cellular offices.

Flanking transmission horizontally across cladding mullions should be capable of demonstrating a weighted
normalised flanking level difference of at least Dyr,, 45 dB when tested in accordance with BS EN ISO 10848-
2: 2006 (6) and rated in accordance with BS EN ISO 717-1: 2013 (7). Flanking constructions should be capable
of being upgraded in the fit out up to at least Dy, 53 dB without affecting warranties.

3.5 Local planning policy.

3.5.1 Reading Borough Local Development Framework, Core Strategy, January 2008 (updated 2015).

The Reading Borough Local Development Framework Core Strategy adopted in January 2008 (with alteration
adopted 27t January 2015) is the key spatial planning document and seeks to set out the key elements of the
planning framework for the Reading area.

In respect of noise, the Core Strategy contains a single relevant policy, this is Policy C554.

3.5.1.1 Policy CS34: Pollution and water resources.
Policy C554 states the following:
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‘Development will only be permitted where it would not be damaging to the environment through air, land,
noise or light pollution, where it would preserve or ideally enhance ground and surface water quality; and
where existing water resources, sewerage and wastewater treatment infrastructure are adequate to support
the proposed development.

Proposals for development that are sensitive to the effects of air, noise or light pollution will only be permitted
in areas where they will not be subject to high levels of such pollution, unless adequate mitigation measures are
provided to minimise the impact of such pollution.”

3.5.2 Reading Borough Local Development Framework, Sites and Detailed Policies Document, October
2012 (updated 2015).

The Reading Borough Local Development Framework Sites and Detailed Policies Document adopted in
October 2012 (with alteration adopted 27t January 2015) is intrinsically linked to the Core Strategy. The
Document provides detailed planning policies in order to deliver the Core Strategy.

In respect of noise, the Sites and Detailed Policies Document contains a single relevant policy, this is Policy
DMA4,

3.5.2.1 Policy DM4: Safeguarding amenity.
Policy DM4 states the following:

“Development will not cause a significant detrimental impact to the living environment of existing or new
residential properties, in terms of:

- Privacy and overlooking,

- Access to sunlight and daylight;

- Visual dominance and overbearing effects of a development;
- Noise and disturbance;

- Artificial lighting;

- Vibration,

- Dust and fumes;

- Smell: or

- Crime and safety.”

3.5.3 Reading Borough Local Development Framework, Reading Central Area Action Plan, January 2009.
The Reading Borough Local Development Framework Central Area Action Plan adopted in January 2009 forms
part of the Local Development Framework for the Borough and establishes planning framework for specific
areas within Reading where significant change or conservation has been identified as being required.

In respect of noise, the Area Action Plan contains a single relevant policy, this is Policy RCS.

3.5.3.1 Policy RC9: Living in the centre.
Policy RC? states the following:

“Proposals for residential development within the central area will be assessed against the following criteria:

Ii. Proposals for new residential development within the central area will be required to demonstrate how the
[ssue of potential noise disturbance from nejighbouring land uses and other sources, and air quality implications
of residential development, have been considered and if necessary, mitigated. New residential development
should not be located next to existing town centre uses where those uses would give rise to unacceptable
levels of noise and disturbance to the occupiers of the new scheme, unless this can be mitigated. *

3.5.4 Reading Borough Local Plan, November 2019.
The Reading Borough Local Plan adopted in November 2019 contains policies for how Reading will develop up
to 2036.

In respect of noise, the Local Plan contains four relevant policies, these are Policies CC8, N16, EN17 and CRé6.
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3.5.4.1 Policy CC8: Safeguarding amenity.
Policy CC8 states the following:

“Development will not cause a detrimental impact on the living environment of existing residential properties or
unacceptable living conditions for new residential properties, in terms of:

Privacy and overlooking;

Access to sunlight and daylight;

Visual dominance and overbearing effects of a development;
Harm to outlook;

Noise and disturbance;

Artificial lighting;

Vibration;

Dust and fumes,

Smell;

Crime and safety; or

Wind. where the proposals involve new development of more than 8 storeys.”

3.5.4.2 Policy EN16: Pollution and water resources.
Policy EN16 states the following:

‘Development will only be permitted where it would not be damaging to the environment and sensitive
receptors through land, noise or light pollution ...

Proposals for development that are sensitive to the effects of noise or light pollution will only be permitted in
areas where they will not be subject to high levels of such pollution unfess adequate mitigation measures are
provided to minimise the impact of such pollution.”

3.5.4.3 Policy EN17: Noise generating equipment.
Policy EN1/ states the following:

“Where noise generating equipment is proposed, the noise source specific level (plant noise level) should be at
least 10 dBA below the existing background level as measured at the nearest noise sensitive receptor.”

3.5.4.4 Policy CRé: Living in Central Reading.
Policy CRé states the following:

"Proposals for residential development within the central area will be assessed against the following criteria:

1) Proposals for new residential development within the central area will be required to demonstrate
how the issue of potential noise disturbance from neighbouring land uses and other sources, and
air quality implications of residential development, have been considered and if necessary,
mitigated. New residential development should not be located next to existing town centre uses
where those uses would give rise to unacceptable levels of noise and disturbance to the occupiers
of the new scheme, unless this can be mitigated.”

3.6 Proposed standards.
Given the lack of specific guidance within Reading Borough Council’s planning policy in relation to internal

noise levels, it is deemed appropriate to base assessment on current guidance and British Standards. This is
considered to be BS 8233: 2014.

3.6.1 Building services - noise.

On the basis of guidance contained within Reading Borough Council’s Draft Local Plan and based on previous
conditions imposed by Reading Borough Council, all building services plant shall be designed to achieve the
following noise emission limits.
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Description of noise source

Noise emission limit

Building services plant

LAr,Tr = I—A‘)O,T -10dB

Table 2: Noise emission limits for building services.

Additionally, for plant noise that is tonal, contains a specific character or is intermittent, the limits of Table 2
above need to include a character correction as defined within BS 4142: 2014.

3.6.2 Environmental noise - internal noise levels.

On the basis of guidance provided by Reading Borough Council, the development will be designed to enable
achievement of the internal noise levels contained within BS 8233 and the BCO Guide to Specification.

Location Daytime (0700 to 2300)

Restaurant / café / retail unit 40 dB LaeqT

Open-plan office 40 dB Laeqt 55 dB Lamaxr NR 38
Cellular space (meeting room, office etc.) 35 dB Laeqr 50 dB Lamaxr NR 35

Table 3: Proposed internal noise level criteria.
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4. Environmental noise survey.

An acoustic survey has been carried out at the site to establish the prevailing environmental noise conditions
local to the site, so as to determine building services plant noise emission limits and to advise upon the building
envelope and ventilation strategy.

4.1 Methodology

The survey comprised fourteen days of unattended automatic noise measurements at three locations by three
noise monitors. The position of these monitors is shown as positions L1, L2 and L3 in Figure 2 below. The
measurements at positions L1 and L3 were facade measurements, approximately 1m from the facade at second
floor level, whilst the measurements at position L2 were located above the site hoarding at a height of
approximately 2.5m above ground floor level.

Measurements recorded consisted of fifteen-minute samples of ambient noise levels (Laeg 15min iN dB), maximum
noise levels (Lamax1smin iN dB) and background noise levels (Lago 15min in dB) between Monday 17t September
2018 and Monday 15t October 2018.

Sample octave band measurements have also been conducted at nine positions at ground floor level during the
daytime and night-time. The position of these measurements is shown within Figure 2 and were hand-held
samples at a height of 1.2m above ground floor level and considered “free-field”. These measurement positions
were selected to quantify noise levels associated with various sources around the site (road traffic, bus and taxi
movements, noise from Popworid etc.).

@ Site and Survey Plan Key
mn Site Boundary

mm Proposed Development
Location (indicative only)

Unattended Position

Attended Position

\ 5l

Garrard Street

peoy uoneEls

Figure 2: Measurement locations. ' 7 ) ' ] © Google Earth.

The measurement instrumentation used is listed in Appendix B attached and a general acoustic terminology is
provided in Appendix A.
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During the measurement period, weather conditions were variable but were generally suitable for
environmental noise measurements. Poor weather conditions were encountered between Monday 17t
September and Saturday 22" September with wind speeds regularly above 5m/s. As such, this data has been
removed from the subsequent analysis.

4.2 Results summary.

A time history of the Laeg, Lago and Lamax from the unattended measurements recorded at positions L1, L2 and
L3 is shown in Appendix C attached.

The results of the unattended measurements at positions L1, L2 and L3 have been calculated into daytime
(Laeg16nr) and night-time (Laeqsn) €quivalent levels, and are shown with the associated measured minimum
background noise level (Lagg1) and maximum instantaneous measured noise level (LamaxT) iN Table 5 overleaf.

It should be noted that the minimum daytime (Laso1r) background noise level shown overleaf is the lowest
arithmetic average of the measured background noise levels (Laso,15min) in @an hourly period. Similarly, the
maximum events shown in Table 5 are the maximum measured in each corresponding period.

As shown in Table 5, noise levels measured by the unattended noise logger at position L2 and position L1
indicate that the lowest background noise level was Lago1n 43 dB during the daytime and Lagg 15min 36 dB during
the night-time.

A summary of the attended measurements conducted at positions the attended measurement positions is
provided in Table 4 below.

Messurement Pesion Typicjllgl—Aeq,T Ninetieth Pedréentile P—
Daytime
S1 58 71
S2 60 76
S3 65 77
54 62 78
S5 56 74
S6 63 76
Night-time
S1 58 67
S2 63 81
S7 (Popworld & Lola Lo) 71 81
S9 65 77

Table 4: Measured noise levels at attended positions.

Full details of the hand-held octave band measurements at all positions during the daytime are shown in the
tables within Appendix D attached.
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Position L1 Position L2 Position L3
Daytime Night-Time Daytime Night-Time Daytime Night-Time
Measurement Date Time
. LMin I_I\/lax . ] Min | LMax . LMin LMax Lacasir ] Min | I_l\/|a>< . LMin I_l\/|a>< Lacasie ] Min | |_I\/|a><
d B A90,1hr Amax, T d B A90,15min Amax, T C| B A90,1hr Amax, T d B A90,15min -Amax, T d B A90,1hr -Amax, T C| B A90,15min Amax, T
dB dB dB dB dB dB dB dB dB dB dB dB
Monday 17" September 2018 1230 - 2300 64" 48" 95* - - - 56 517 86" - - - 67" 527 | 1067 - - -
17 /187 September 2018 2300 - 0700 - - - 58" 41 93" - - - 557 417 78 - - - 617" 46" 86
Tuesaay 187 September 2018 0700 - 2300 67" 50" 101~ - - - 58" 527 o4 - - - 67" 537 257 - - -
18" / 19 September 2018 2300 - 0700 - - - 587 38* 84 - - - 53 38" 78" - - - 62" 477 20"
Wednesday 197 September 2018 0700 - 2300 69 527 88" - - - 58" 527F 85" - - - 67 547 9% - - -
19 7 20" September 2018 2300 - 0700 - - - 597 40 &2 - - - 53% 40 Ve - - - 63" 48" 9%
Thursday 20 September 2018 0700 - 2300 65" 557 96 - - - 597 547 857" - - - 67" 57 o4 - - -
201 / 215t September 2018 2300 - 0700 - - - 63" 46" 88" - - - 56" 447 77 - - - 64" 48 86
Friday 21t September 2018 0700 - 2300 66" 537" 26" - - - 58" 54 88" - - - 66™" 557 8™ - - -
21t /2204 September 2018 2500 - 0700 - - - 597 427 86" - - - 54 40 88" - - - 697" 48" 957
Saturday 22" September 2018 0700 - 2300 65 48 88 - - - 58 50 84 - - - 67 51 94 - - -
22nd / 23 September 2018 2300 - 0700 - - - 61 40 87 - - - 52 38 82 - - - 69 48 93
Sunday 23" September 2018 0700 - 2300 65 50 85 - - - 57 48 80 - - - 65 51 94 - - -
2314 / 24t September 2018 2300 - 0700 - - - - - - - - - 50 37 69 - - - 64 47 90
Monday 24t September 2018 0700 - 2300 64 50 86 - - - 57 52 20 - - - 66 53 95 - - -
24th / 25% September 2018 2300 - 0700 - - 57 37 84 - - - 50 37 77 - - - 63 47 87
Tuesday 25t September 2018 0700 - 2300 65 50 92 - - - 57 57 21 - - - 66 55 88 - - -
25t / 26" September 2018 2300 - 0700 - - - 58 38 85 - - - 51 38 78 - - - 67 47 92
Wednesday 26™ September 2018 0700 - 2300 68 51 23 - - - 57 51 88 - - - 67 54 103 - - -
26 / 27t September 2018 2300 - 0700 - - 59 37 85 - - - 52 37 72 - - - 66 47 87
Thursday 27t September 2018 0700 - 2300 68 51 88 - - - 58 52 95 - - - 66 53 96 - - -
27t / 28" September 2018 2300 - 0700 - - - 59 37 81 - - - 52 37 72 - - - 66 45 100
Friday 28t September 2018 0700 - 2300 67 53 89 - - - 58 52 24 - - - 66 53 93 - - -
28t / 29t September 2018 2300 - 0700 - - - 61 39 87 - - - 52 40 80 - - - 68 47 93
Saturday 29t September 2018 0700 - 2300 62 50 21 - - - 57 52 94 - - - 66 51 103 - - -
29th / 30" September 2018 2300 - 0700 - - - 61 38 83 - - - 52 38 75 - - - 68 46 21
Sunday 30" September 2018 0700 - 2300 62 44 89 - - - 59 43 23 - - - 63 47 93 - - -
30t September / 15t October 2018 2300 - 0700 - - - 59 36 89 - - - 54 37 76 - - - 61 43 88
Monday 15t October 2018 0700 - 1245 68 54 24 - - - 57 53 81 - - - 66 55 93 - - -

Table 5: Measured noise levels at position L1, L2 and L3.

Note *: Greyfriars Road was closed on Monday 17" and Tuesday 187 September and therefore impacted the measured values at position L1. This data has therefore been removed from the analysis.

Note **: Poor weather condlitions were encountered with wind speeds regularly above 5 m/s. This data has therefore been removed from the analysis.
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5. Noise sensitive areas.

A noise sensitive area is defined as landscapes or buildings where the occupiers are likely to be sensitive to
noise created by plant installed in the proposed development, including residential areas. Noise sensitive
receptors around the site have been identified and are shown in Figure 3 below.

Of the noise sensitive receptors identified in Figure 3, the nearest noise sensitive receptors to the proposed
development have been identified as existing residential dwellings along Merchant Place to the south and also

future residential dwellings proposed as part of the Phase 1 development for the Station Hill site.

-
e

NEAREST NOISE

i SENSITIVE RECEPTOR - §%

residential dwellings
along Stanshawe Road |
(approximately 40m to the
west)

NEAREST NOISE
SENSITIVE RECEPTOR -
residential dwellings
above The Gateway
Public House
(approximately 20m to the
west)

NEAREST NOISE
SENSITIVE RECEPTOR -
residential dwellings
along Vachel Road
(approximately 70m to the
south west)

Figure 3: Nearest noise sensitive receptors.

NEAREST NOISE
SENSITIVE RECEPTOR -
residential dwellings
above The Greyfriars
Public House

(approximately 15m to the |

west)

NEAREST NOISE
SENSITIVE RECEPTOR -

future residential f
dwellings as part of the

Phase 1 proposals

: (approximately 15m to the |

south)

NEAREST NOISE

{ SENSITIVE RECEPTOR -

future residential
dwellings as part of the
Phase 3 development
proposals

NEAREST NOISE
SENSITIVE RECEPTOR -
residential dwellings |
within Garrard House :
(approximately 70m to the
south east)

B2
| | L
Garrard Street

| <2

peoy uonels

NEAREST NOISE

- FriarStreet |
; ‘ SENSITIVE RECEPTOR -

NEAREBT NOISE

j SENSITIVE RECEPTOR -
residential dwellings
along Merchant Place

Gogle Earth.
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6. Noise emissions of fixed plant.

Noise levels due to building services serving the proposed development are advised to meet the following noise
level criteria shown below in Table 6 one metre from the nearest noise sensitive area as identified in Section 6.

These are based on the lowest background noise levels measured at the unattended loggers which are deemed

representative of the nearest noise sensitive receptors.

. Lowest Prevailing Background Noise Level | Noise Emission Limit Calculation
Period
LAC}O,T dB |—Ar,Tr dB
Daytime
(0700 to 2300) 43 33
Night-Time
(2300 to 0700) 36 26

Table 6: Building services noise emission limits.

It should be noted that each of the limits stated above are the combined operational noise levels of plant at the
nearest noise sensitive facade. As such, the combined operational noise levels of all plant are required to
achieve the noise limits defined above.

For plant noise that is tonal, contains a specific character or is intermittent, the limits of Table 6 above need to
include character correction in accordance with BS 4142: 2014.

Consideration could be given to a slightly higher noise emission limit during the night-time, as this is a very low
level and may not be achievable.

Noise levels outside commercial buildings should be acceptable at marginally higher levels than those proposed
outside noise sensitive residential facades. Based on the level of noise that should be acceptable inside an
office (35 to 40 dB in accordance with BS 8233: 2014) from external noise sources, the proposed plant could
produce a noise level of 45-50 dB Laeq at one metre from commercial units with opening windows. This is
determined on the basis that the internal noise level would not exceed 35 dB Laeq when a window is partially
opened.

Similarly, for an office with a sealed facade, the proposed plant could produce a level of 60-65 dB Laeq at one
metre, assuming that a sealed facade will provide a minimum noise reduction of 25 dB(A).
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7. Noise prediction model.

In order to predict the external noise levels present at each facade of the proposed development and to
determine a suitable ventilation strategy, a noise map has been created using CADNA environmental noise
prediction and mapping software.

A baseline noise map was generated of the existing site using the results of the environmental noise survey and
calibrated for daytime equivalent noise levels (Laeq1) and the ninetieth percentile daytime Lamax 7. The noise map
was calibrated for each of the noise sources discussed in Section 2.2. The noise map for the existing site during
the daytime (Laeqt and Lamax1) at @ height of 1.5m above ground floor level is shown in Appendix E attached. A
height of 1.5m was chosen as this is the preferred measurement height for environmental noise measurement
and thus appropriate for noise prediction.

Subsequently, a noise map was generated of the site with the proposed development in-situ. Appendix F
attached displays the noise level map of the proposed development during the daytime (Laeqt and Lamax1) at a
height of 1.5m above ground floor level for each of the various noise sources individually as well as a combined
noise map.

Additionally, Appendix G attached displays a three-dimensional representation of the noise map prediction for
each of the proposed development facades. It should be noted that the noise mapping exercise takes into
consideration all noise reflections that may occur off the proposed development and adjacent buildings.

It should also be noted that for the purposes of the noise modelling exercise, it is assumed that the buildings
associated with the Phase 1 development are complete, but the Phase 3 works have not commenced (albeit the
existing building has been demolished).
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8. Building envelope & ventilation strategy.

The sound insulation properties of the building envelope depend upon the external noise levels present at the
facade and the proposed design criteria for the internal noise levels of specific rooms, dependant on their use.
Table 7 overleaf assumes compliance with the internal noise levels stated in Table 3 and shows the level
differences for varying spaces within the proposed development.

The examples shown represent the highest level differences required for each facade as identified in Figure 4
below, based on the predicted data from the noise maps.

: STATION SIDE

rqumnﬂ] 12m[391] | 12m[39 1] |
T T T

12 m [39 1]

6.7 mi22f]

9m {30 f]

9m [30f]

58.5m [192

OFFICE

am(30f)

9m(s0f)

9m (30t

samiaf

GARRARD STREET

Figure 4: Facade locations.

It should be noted that the highest level difference (D) shown for hotel bedrooms within Table 7 takes
precedence.
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Noise Levels (dB)

Facade Room Use

Proposed Internal I\/Iini.mum L)
Measured External (Maximum) D|ffe[r)ence
Open-plan office 60 40 20
Open-plan office (Lamax) 75 55 20
Cellular space 60 35 25
Cellular space (Lamay) 75 50 25
Open-plan office 67 40 27
Open-plan office (Lamax) 77 55 22
Cellular space 67 35 32
Cellular space (Lamax) 77 50 27

Table 7: Notional sound insulation values of proposed facade construction.

Simple natural ventilation through the use of opening windows will provide a level difference (D) in the order of
10 dB. It can be seen from Table 7 above that all internal spaces require greater levels of sound insulation

based on the measured external noise levels.

As such, although windows may be openable for purge ventilation, provision for alternative forms of ventilation
will need to be made such that windows are not required to be opened for ventilation purposes.

Calculations have been undertaken to determine the sound insulation requirements of the building envelope
across all floors to achieve the internal noise criteria. Table 8 below details the minimum acoustic performance
requirements of all glazed elements as a whole unit (glazing, seals, frames etc.) on each facade. Achievement of
the octave band requirements is necessary, although overall values are also provided for guidance purposes

only.

Sound insulation values pecrjé)ctave band frequency (Hz) Guidance
Facade Internal space Rw + Cyr

125 250 500 1000 2000 4000 dB

Open-plan 24 21 32 37 42 43 29

Cellular 24 26 40 48 46 54 34

Open-plan 21 17 25 35 37 31 25

Cellular 24 24 32 37 37 44 31

Table 8: Minimum sound insulation requirements of glazed elements.

Examples of primary glazing configurations capable of achieving the minimum required R,, + C;, detailed within

Table 8 are provided below:

- Ry +Cy 25 dB - 4mm glass, 16mm air gap, 4mm glass.

- Ry +Cy 29 dB - 10mm glass, 16mm air gap, 4mm glass.

- Ry +Ci 31 dB - 10mm glass, 16mm air gap, 6mm glass.

- Ry +Cy 34 dB - 6mm glass, 16mm air gap, 8.8mm acoustic glass.

On the basis of the proposed facade and that mechanical ventilation is to be provided, it is confirmed that

suitable internal noise levels will be achieved.
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8.1 Compliance

In order to confirm the suitability of the proposed glazed and non-glazed elements, evidence of the laboratory
sound insulation performance will be required for the entire unit as it will be installed (including glass, frame,
seals, mullions and transoms). All acoustic testing shall be undertaken in controlled laboratory conditions in
accordance with ISO 10140-2: 2010 - “Acoustics - Laboratory measurement of sound insulation of building
elements. Part 2: Measurement of airborne sound Insulation’. (8)
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9. Summary & conclusions.

Hoare Lea has conducted an environmental noise survey for the proposed commercial development at Station
Hill in Reading. Unattended noise monitoring throughout a typical fourteen-day period and sample octave band
measurements were conducted.

Background noise levels typical of the daytime and night-time have been measured and used to define building
services plant noise emission limits at the nearest noise sensitive receptors. The nearest receptors have been
identified as existing residential dwellings along Merchant Place to the south and also future residential
dwellings proposed as part of the Phase 1 development for the Station Hill site.

During the daytime the combined building services plant noise emission contribution limit advised is 33 dB(A)
and during the night-time the combined building services plant noise emission contribution limit advised is 26
dB(A), one metre from the nearest residential facade.

Additionally, the total building services noise emissions shall not exceed 45 dB(A) at one metre from an office
facade with opening windows and 60 dB(A) with a closed facade. This assumes a partially opened window
provides a 10 dB(A) noise reduction and a closed facade will provide a minimum noise reduction of 25 dB(A).

An assessment of the building envelope acoustic performance is provided with the minimum level difference
(D) in accordance with the internal noise criterion of BS 8233: 2014 and the BCO Guide. The ventilation
strategy should allow for full mechanical ventilation of all spaces as the level differences required are above
those achievable by simple means of natural ventilation.

Detailed glazing requirements for varying internal spaces and indicative primary glazing configurations have
been provided.

On the basis of the proposed facade and that mechanical ventilation is to be provided, it is confirmed that
suitable internal noise levels will be achieved.

The guidance provided within this report is sufficient to satisfy the requirements of Reading Borough Council,
in our opinion and confirms that the Site is considered suitable for development in terms of noise.



ONE STATION HILL ACOUSTICS 23
SH READING MASTER LLP ENVIRONMENTAL NOISE SURVEY -
REV. 00

1. National Planning Policy Framework, Department for Communities and [ocal Government, February & June
2019.

2. BS 4142: 2014: ‘Method for rating industrial and commercial sound'.

3. BS 8233: 2014, "Guidance on Sound Insulation and Noise Reduction for Buildings', BSI.

4. World Health Organisation (WHQ) - Environmental Noise Guidelines for the European Region, 2018.
5. BS 8233: 1999, Sound Insulation and Noise Reduction for Buildings - Code of Practice.

6. BS EN 15O 10848-2: 2006: Application to Light Elements when the Junction has a Small Influence’.

7. BS EN ISO 717-1: 2013. "Acoustics - Rating of Sound Insulation in Buildings and of Building Elements. Part
1: Airborne Sound Insulation. .

8. /SO 10140-2: 2010, "Acoustics - Laboratory Measurement of Sound Insulation of Building Elements. Part 2:
Measurement of Airborne Sound Insulation. .



ONE STATION HILL ACOUSTICS
SH READING MASTER LLP ENVIRONMENTAL NOISE SURVEY -
REV. 00

Appendix A - List of measurement equipment.

Environmental Noise Survey
Sound Level Meter (Position L1 - Unattended)

- Rion NL-52 Sound Level Meter (Serial Number 00832246)
- Rion NH-25 Pre-Amplifier (Serial Number 32274)
- Rion UC-59 Microphone (Serial Number 05473)

Sound Level Meter (Position L2 - Unattended)

- Rion NL-31 Sound Level Meter (Serial Number 00910453)
- Rion NH-21 Pre-Amplifier (Serial Number 02294)

- Rion NC-74 Sound Calibrator (Serial Number 34172705)
- Rion UC-53A Microphone (Serial Number 101799)

Sound Level Meter (Position L3 - Unattended)

- Rion NL-31 Sound Level Meter (Serial Number 00110032)
- Rion NH-21 Pre-Amplifier (Serial Number 00134)

- Rion NC-74 Sound Calibrator (Serial Number 34551669)
- Rion UC-53A Microphone (Serial Number 102143)

Noise Spectral Analyser (Octave Band Measurements at all Positions)
- Bruel and Kjeer 2250 Sound Level Meter (Serial Number 3002554)
- Bruel and Kjeer ZC 0032 Pre-Amplifier (Serial Number 19475)

- Bruel and Kjeer 4231 Sound Calibrator (Serial Number 3017591)

- Bruel and Kjeer 4189 Microphone (Serial Number 2887250)

Sound level meters were field calibrated before and after noise survey and no discernible variations occurred.
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Appendix B - Acoustic terminology.

Sound
Sound is produced by mechanical vibration of a surface, which sets up rapid pressure fluctuations in the
surrounding air.

The Sound Pressure
The Sound Pressure is the force (N) of sound on a surface area (m2) perpendicular to the direction of the
sound. The Sl-units for the Sound Pressure are Nm-2 or Pa (Pascal).

Sound is measured with microphones responding proportionally to the sound pressure - p. The power is
proportional to the square of the sound pressure.

The Sound Pressure Level

The human ear has an approximately logarithmic response to sound pressure over a very large dynamic range.
The lowest audible sound pressure approximately 2 x 10-5 Pa (2 ten billionths of an atmosphere) and the
highest is approximately 100 Pa.

It is therefore convenient to express the sound pressure as a logarithmic decibel scale related to this lowest
human audible sound, where:

2 2
Lp =101log p_z =10log (i) =201log (i)
Pref Pref, Pref

Where: L, = sound pressure level (dB)
p = sound pressure (Pa)

Drer = 2 x 10-5 - reference sound pressure (Pa)

In accordance with the logarithmic scale, doubling the sound pressure level gives an increase of 6 dB.

Decibel (dB)
The decibel is the unit used to quantify sound pressure levels as well as sound intensity and power levels.

In accordance with the logarithmic scale, an increase of 10 dB in sound pressure level is equivalent to an
increase by a factor of 10 in the sound pressure level (measured in Pa). Subjectively, this increase would
correspond to a doubling of the perceived loudness of the sound.
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Sound Pressure Level of Some Common Sources
An indication of the range of sound levels commonly found in the environment is given in the following Table.

Source Sound Pressure Level
dB
Threshold of Hearing 0
Rustling Leaves 20
Quiet Whisper 30
Home 40
Quiet Street 50
Conversation 60
Inside a Car 70
Loud Singing 80
Motorcycle (10m) 90
Lawn Mower (1m) 100
Diesel Truck (1m) 110
Amplified Music (1m) 120
Jet Plane (1m) 130

Frequency
The rate at which the pressure fluctuations occur determines the pitch or frequency of the sound. The
frequency is expressed in Hertz (Hz) or cycles per second.

Octave and Third Octave Bands
An octave is the interval between two points where the frequency at the second point is twice the frequency
of the first.

There are many methods of describing the frequency content of a noise. The most common methods split the

frequency range into defined bands, in which the mid-frequency is used as the band descriptor and in the case
of octave bands is double that of the band lower. For example, two adjacent octave bands are 250 Hz and 500
Hz.

Third octave bands provided a fine resolution by dividing each octave band into three bands. For examples,
third octave bands would be 160 Hz, 250 Hz and 315 Hz for the same 250 Hz octave band.

The human ear is sensitive to sound over a range of frequencies between approximately 20 Hz to 20 kHz and
is generally more sensitive to medium and high frequency than to low frequencies within the range. This is the
basis of the A-weighting.

A-Weighting

The A-weighting is a correction term applied to the frequency range in order to mimic the sensitivity of the
human ear to noise. It is generally used to obtain an overall noise level from octave or third octave band
frequencies.

An A weighted value would be written as dB(A), or including A within the parameter term.
Noise Units

In order to assess environmental noise, measurements are carried out by sampling over specific periods of time,
such as five minutes, the statistically determined results being used to quantify various aspects of the noise.
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The figure below shows an example of sound level varying with time. Because of this time variation the same
period of noise can be described by several different levels. The most common of these are described below.

Lma:l: %‘BG____-P
)
E.._
270
L &
T
3601
[}
Lo 2

Time =

I-eq,T
The Leqt is a parameter defined as the equivalent continuous sound pressure level over a defined time period
T’. It is the sound pressure level equivalent to the acoustic energy of the fluctuating sound signal.

The Legt can be thought of as an ‘average’ sound pressure level over a given time period (although it is not an
arithmetic average). Typically the Legt will be an A-weighted noise level in dB(A) and is commonly used to
describe all types of environmental noise sources.

Lot
The Loy is a parameter defined as the sound pressure level exceeded for 1% of the measurement period T

It is a statistical parameter and cannot be directly combined to other acoustic parameter.

Lior
The Ligt is a parameter defined as the sound pressure level exceeded for 10% of the measurement period ‘T.

It is a statistical parameter and cannot be directly combined to other acoustic parameter and is generally used
to describe road traffic noise.

L90,T
The Lo is a parameter defined as the sound pressure level exceeded for 90% of the measurement period ‘T

It is a statistical parameter and cannot be directly combined to other acoustic parameter and is generally used
to describe the prevailing background noise level.

I-max,T
The LnaxT is a parameter defined as the maximum noise level measured during the specified period T'.

Specific Noise Level, Laeq1r-
This is the equivalent continuous A-weighted sound pressure level at the assessment position due to a specific
noise source operating over a given time interval.

Free Field
A measurement taken in the free field is at least 3.5m from reflecting vertical surfaces and 1.2m from the
ground.

Facade
A measurement is influenced by the reflection of sound from the facade of a building within 3.5m. A facade
measurement is made 1m in front of the vertical building surface.
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Rw
A single-number quantity which characterizes the airborne sound insulation of a material or building element in
the laboratory. See BS EN ISO 717-1: 1997.
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Appendix C - Time history of unattended measurements.
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Position L2
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Position L3
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Appendix D — Octave band levels at measurement positions.

17/09/2018 13:00 00:05:00 63.8 7 66.2 59.2 57.2 52.2 49.3 45.7 431 37.6 55.2
17/09/2018 13:05 00:05:00 64.9 791 69.9 63.8 59.7 54.0 55.9 611 444 37.9 59.6
51 17/09/2018 13:11 00:05:00 65.7 7.5 70.8 65.0 61.6 53.9 65.2 504 43.9 37.8 59.5
24/09/2018 13:16 00:05:00 64.7 743 67.5 60.3 57.2 54.9 63.9 50.7 4.7 36.0 58.4
24/09/2018 13:21 00:05:00 66.6 70.2 67.5 63.7 58.5 54.1 523 48.9 44.4 353 579
30/09/2018 00:16 00.05:00 64.8 75.7 68.8 61.7 56.9 536 54.6 4391 428 351 58.1
510 30/09/2018 00:29 00:05:00 584 66.7 70.3 65.7 59.5 59.2 57.6 56.1 52.3 459 63.0
17/09/2018 13:25 00:05:00 64.6 68.0 69.1 63.1 56.7 557 56.0 511 450 376 59.5
17/09/2018 13:30 00:05:00 616 644 64.8 61.1 56.4 54.7 549 483 411 344 58.0
52 17/09/2018 13:35 00:05:00 63.5 721 66.8 61.0 55.2 544 53.0 48.4 476 35.7 575
24/09/2018 13:01 00:05:00 68.8 68.3 66.3 62.3 55.7 543 55.8 514 458 378 59.2
24/09/2018 13:07 00-05:00 715 71.3 69.3 67.9 61.7 58.0 59.1 535 47.2 39.8 62.6
17/09/2018 13:50 00-05:00 ii7 79.5 723 66.6 63.6 62.0 58.9 554 489 42.0 64.0
17/09/2018 13:55 00-05:00 76.2 79.7 743 66.4 63.7 61.7 58.2 555 450 426 63.8
53 17/09/2018 14:09 00-05:00 759 756 726 653 639 61.9 58.0 553 530 488 639
24/09/2018 12:35 00:05:00 76.3 76.7 70.6 65.9 63.5 62.7 59.2 56.3 50.8 417 64.6
24/09/2018 12:40 00:05:00 76.6 771 736 67.0 66.6 64.0 60.7 56.5 50.1 409 65.8
17/09/2018 14:25 00:05:00 67.8 71.6 69.9 60.5 58.5 56.6 56.4 52.4 46.4 39.6 60.3
17/09/2018 14:30 00:05:00 68.0 704 68.9 61.3 594 57.1 57.6 54.1 47.8 39.8 61.4
54 17/09/2018 14:35 00:05:00 741 728 70.7 62.6 593 57.5 574 55.2 493 42.0 61.9
24/09/2018 12:50 00:05:00 66.7 727 7.9 63.2 59.4 58.2 58.3 54.7 48.7 40.0 62.2
24/09/2018 12:55 00:05:00 71.5 72.7 70.9 66.2 58.3 57.6 57.2 55.7 52.3 40.5 62.3
a5 17/09/2018 14.45 00:05:00 66.8 65.5 64.0 56.3 544 515 497 46.2 48.0 47.0 55.8
17/09/2018 14:50 00.05:00 65.9 749 73.0 58.7 55.3 51.9 50.5 46.4 39.8 32.2 55.4
24/09/2018 12:05 00:05:00 734 69.6 68.4 61.8 59.0 58.3 58.7 54.7 472 39.0 62.2
S6 24/09/2018 12:11 00:05:00 70.5 68.1 71.3 64.8 60.9 58.8 59.0 551 481 391 62.8
24/09/2018 12:16 00:05:00 68.7 67.9 69.3 62.2 60.7 59.2 60.8 56.4 48.3 40.5 63.9
29/09/2018 23:52 00:05:00 739 78.1 748 747 69.3 71.2 67.1 62.8 554 434 721
57 29/09/2018 23:59 00:05:00 733 754 757 751 68.5 70.6 66.3 61.6 54.3 44.6 713
30/09/2018 00:40 00-05:00 65.6 718 75.8 734 67.6 69.8 66.8 61.7 54.7 455 7.2
30/09/2018 00:47 00-05:00 71.0 76.7 777 73.0 67.8 68.6 64.6 60.0 545 44.0 69.8
59 30/09/2018 00-23 00-05:00 62.5 70.3 744 68.9 64.0 61.1 61.1 56.5 511 448 65.0

Table 9: Ambient levels measured at attended measurement positions.
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17/09/2018 13:00 00:05:00 81.5 78.2 72.6
17/09/2018 13:05 00:05:00 iz 848 78.1 779 7.6 654 67.9 68.5 58.9 53.3 0.6
a1 17/09/2018 13:11 00:05:00 78.2 84.3 82.2 83.8 79.8 66.3 63.6 64.6 57.2 54.6 70.5
24/09/2018 13:16 00:05:00 801 B4.2 78.9 7.2 733 70.8 66.5 69.3 63.6 57.2 71.0
24/09/2018 13:21 00:05:00 815 82.0 815 85.5 76 121 68.3 658 61.9 55.9 71.8
30/09/2018 00:16 00:05:00 75.2 833 79.0 77.8 69.2 65.9 62.0 57.7 55.1 52.0 65.9
510 30/09/2018 00:29 00:05:00 731 78.5 89.7 85.1 76.9 78.7 73.6 76.2 72.9 67.0 80.9
17/09/2018 13:25 00:05:00 78.7 79.2 81.8 75.8 69.8 68.7 68.4 65.3 66.5 57.9 69.7
17/09/2018 13:30 00:05:00 731 776 80.4 736 68.8 67.7 67.9 63.2 59.1 58.3 0.4
52 17/09/2018 13:35 00:05:00 76.6 79.7 83.5 744 69.2 67.6 64.9 65.3 74.0 56.6 75.2
24/09/2018 13:01 00:05:00 79.3 81.6 78.7 77.3 69.9 69.2 69.7 69.7 67.3 57.7 71.2
24/09/2018 13:07 00:05:00 83.6 B4.6 82.8 85.1 (A 71.8 75.8 69.6 72.2 62.1 774
17/09/2018 13:50 00:05:00 923 96.0 88.2 826 76.5 76.7 724 69.9 65.5 574 754
17/09/2018 13:55 00:05:00 938 90.8 85.8 83.2 79.9 76.3 74.0 2.7 64.7 63.2 754
53 17/09/2018 14:09 00:05:00 0.7 924 848 794 75.6 75.0 70.7 63.1 69.6 66.6 742
24/09/2018 12:35 00:05:00 911 92.2 85.1 81.8 77.6 80.2 76.2 721 67.5 58.7 771
24/09/2018 12:40 00:05:00 911 91.2 86.9 83.9 544 81.6 75.7 746 67.3 55.6 79.5
17/09/2018 14:25 00:05:00 82.0 83.1 85.3 75.1 7.5 70.3 72.0 63.8 614 58.4 738
17/09/2018 14:30 00:05:00 821 B6.7 86.6 75.8 734 737 72.8 72.3 66.2 59.0 75.8
54 17/09/2018 14:35 00:05:00 855 83.1 86.9 82.3 743 740 733 725 67.2 60.5 mni
24/09/2018 12:50 00:05:00 79.3 85.8 88.0 81.1 73.0 72.8 728 723 66.0 58.3 76.6
24/09/2018 12:55 00:05:00 89.2 B7.3 90.3 89.3 77.6 71.5 71.3 68.5 67.0 55.2 77.3
a5 17/09/2018 14:45 00:05:00 791 74.3 778 69.6 64.7 70.9 68.8 64.3 732 719 76.3
17/09/2018 14:50 00:05:00 737 79.6 80.2 69.8 64.0 63.5 59.7 57.8 52.2 50.9 61.3
24/09/2018 12:05 00:05:00 844 83.0 848 76.5 nr 76.6 71.9 738 63.3 574 742
S6 24/09/2018 12:11 00:05:00 824 80.5 91.5 82.2 77.9 73.3 71.7 68.2 63.1 56.5 74.4
24/09/2018 12:16 00:05:00 804 79.5 87.8 774 73.9 73.6 75.6 704 64.0 60.7 77.1
29/09/2018 23:52 00:05:00 936 95.7 85.5 86.7 78.9 83.0 80.6 745 69.1 59.8 79.6
a7 29/09/2018 23:59 00:05:00 939 90.5 88.6 87.3 81.7 814 78.9 75.2 69.4 66.0 79.6
30/09/2018 00:40 00:05:00 81.2 80.8 923 848 76.3 82.8 8156 740 733 68.4 80.9
30/09/2018 00:47 00:05:00 856.3 93.6 90.9 84.0 77.6 81.1 76.1 71.9 79.1 65.4 80.7
59 30/09/2018 00:23 00:05:00 724 B1.8 91.5 84.5 76.8 75.4 74.5 71.5 68.8 66.3 76.9

Table 10: Maximum levels measured at attended measurement positions.
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17/09/2018 13:00 00:05:00 594 62.2 58.6 52.5
17/09/2018 13:05 00:05:00 60.8 734 63.7 554 52.2 504 52.7 48.3 419 343 56.8
s1 17/09/2018 13:11 00:05:00 60.8 65.8 61.7 571 54.0 48.5 473 437 371 28.9 54.2
24/09/2018 13:16 00:05:00 575 61.8 60.4 53.7 50.0 49.2 475 451 38.1 28.0 531
24/09/2018 13:21 00:05:00 59.2 66.5 59.3 52.7 514 49.2 477 437 394 29.3 52.7
30/09/2018 00:16 00:05:00 62.8 71.6 65.3 58.0 53.0 49.3 52.8 46.8 40.2 30.3 56.3
510 30/09/2018 00:29 00:05:00 50.7 56.4 59.6 58.1 444 42.5 421 74 28.8 171 474
17/09/2018 13:25 00:05:00 56.2 61.2 60.5 57.8 50.3 499 484 439 359 250 532
17/09/2018 13:30 00:05:00 56.2 58.8 58.0 56.5 48.2 471 450 401 339 229 50.2
52 17/09/2018 13:35 00:05:00 577 65.6 60.4 57.9 48.6 483 46.6 422 363 26.3 52.0
24/09/2018 13:01 00:05:00 68.1 63.3 61.4 58.3 48.9 474 471 420 34.2 228 517
24/09/2018 13:07 00:05:00 60.5 65.4 62.9 59.6 50.5 48.9 48.0 435 34.9 23.7 52.7
17/09/2018 13:50 00:05:00 60.5 65.4 62.2 56.0 54.8 83.7 51.5 472 409 328 56.8
17/09/2018 13:55 00:05:00 60.0 63.1 62.1 56.9 53.8 52.6 50.1 455 39.0 319 554
S3 17/09/2018 14:09 00:05:00 616 63.2 62.3 56.4 54.9 533 50.1 46.4 414 329 56.5
24/09/2018 12:35 00:05:00 59.2 64.0 61.3 571 54.6 531 50.5 47.0 40.2 31.6 56.1
24/09/2018 12:40 00:05:00 62.1 64.2 61.5 57.0 55.9 54.4 51.1 46.5 40.1 32.0 57.2
17/09/2018 14:25 00:05:00 61.0 65.2 60.6 534 52.8 50.3 498 461 389 258 54.2
17/09/2018 14:30 00:05:00 613 643 61.0 52.7 52.1 499 495 455 378 237 539
54 17/09/2018 14:35 00:05:00 632 66.0 62.7 53.8 53.7 516 514 475 402 28.5 §6.1
24/09/2018 12:50 00:05:00 605 66.5 614 53.6 514 50.0 489 454 393 257 539
24/09/2018 12:55 00:05:00 615 67.2 61.3 54.8 50.9 50.3 49.2 46.4 40.0 26.9 54.1
S5 17/09/2018 14:45 00:05:00 615 61.6 59.1 51.3 50.6 475 46.4 416 353 258 514
17/09/2018 14:50 00:05:00 61.6 69.8 63.4 53.6 51.5 48.8 48.0 43.3 36.2 25.8 53.1
24/09/2018 12:05 00:05:00 64.7 62.6 61.2 55.2 52.0 51.0 50.8 47.0 38.5 271 55.2
56 24/09/2018 12:11 00:05:00 635 61.8 61.9 55.1 52.4 50.6 50.2 46.8 373 25.8 55.0
24/09/2018 12:16 00:05:00 60.9 621 615 554 543 519 51.7 454 39.7 28.5 56.2
29/09/2018 23:52 00:05:00 56 6 66.2 68.5 67.0 65.5 67.1 63.0 58.6 51.2 36.6 69.2
s7 29/09/2018 23:59 00:05:00 568 67.3 706 68.8 647 66.7 61.9 574 502 381 683
30/09/2018 00:40 00:05:00 56.2 62.9 64.9 65.6 63.4 65.6 61.9 57.2 49.6 371 67.9
30/09/2018 00:47 00:05:00 573 65.1 72.2 67.2 63.8 64.9 60.7 55.9 481 36.7 67.3
59 30/09/2018 00:23 00:05:00 571 72.2 63.2 55.8 51.1 49.1 495 434 353 23.3 53.6
59 30/09/2018 00:23 00:05:01 542 60.0 62.4 58.4 53.5 51.6 49.6 438 353 241 55.2

Table 11: Background levels measured at attended measurement positions.
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Appendix E — Noise map of existing site at 1.5m above ground floor

level.
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Appendix F — Noise map of proposed site at 1.5m above ground floor
level.
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Appendix G - Three-dimensional noise map of proposed site.

From the north east.
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From the south west.
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From the north west.
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