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1 INTRODUCTION

1.1 Background

We have been appointed by Norwich City Football Club (NCFC) to assess noise from the
Fan Zone located on the south side of the stadium. The Fan Zone comprises stalls selling
food and beverages (including alcohol), a stage where live music is performed, and a large
television screen which broadcasts pre-match commentary via loudspeakers. The
proposals will see the Fan Zone operating for approximately two hours prior to every men'’s
first team home match per season - i.e. a minimum of 23 days per year, but potentially up
to 30 times depending on the team'’s success in various tournaments. The proposals also
include variation to the existing alcohol sale licence (currently allowed for up to 9 days per
year) to allow alcohol sales whenever the Fan Zone is operating (up to 30 days per year).

The Licensing Authority (Norwich City Council) have expressed concerns regarding noise
from the Fan Zone, primarily due to its proximity to residential dwellings on the opposite
side of Geoffrey Watling Way. This assessment responds to the concerns regarding noise
raised by the Norwich City Council (NCC) Environmental Protection Officer, Tom Dawson.

1.2 Statement of technical competency

The survey and assessment described in this report were carried out by Ben Hunt, a full
member of the UK Institute of Acoustics (MIOA).

Ben's educational qualifications include a first-class BSc (Honours) in Sound Design
Technology from the University of Hertfordshire (2016) and full merits in the IOA Diploma
in Acoustics & Noise Control (2022).

Supervision was provided by Gary Percival, an associate with 16 years' experience in
acoustics consultancy and a full member of the UK Institute of Acoustics (MIOA).

Gary's educational qualifications include a first-class BSc (Honours) degree in Audio and
Music Technology from Anglia Ruskin University (2009), the IOA Diploma in Acoustics &
Noise Control (2012) and most recently a Master's degree in Architectural and
Environmental Acoustics from London South Bank University (2019).

Gary has carried out hundreds of comparable assessments over his career and has the
necessary technical competency to provide appropriate supervision for this assessment.
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1.3 Local authority consultation

We consulted with Tom Dawson, Environmental Protection Officer at NCC on 07 November
2024 and again on 07 January 2025, to discuss his concerns, and agree suitable assessment
methodology and criteria for the NCFC Fan Zone.

Mr Dawson confirmed that the following criteria should be met:

e Overall noise levels from the Fan Zone should not exceed 70 dB Laeqr at the nearest
noise-sensitive receptors,

e Low frequency noise (up to 250 Hz) should not exceed NR40 inside the nearest
noise-sensitive receptors with doors closed, or NR50 with doors partially open.
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2 DESCRIPTION OF SITE AND PROPOSALS

2.1 Description of site and proposals

The NCFC Fan Zone is located on the south side of Carrow Road stadium, directly to the
west of the NCFC carpark. Geoffrey Watling Way is directly to the south of the Fan Zone
and is lined on the opposite side by blocks of flats, with the nearest flats approximately 14 m
from the Fan Zone. During our survey, access for road traffic on Geoffrey Watling Way was
limited only to residents accessing the flats and coaches bringing fans to/from the stadium.
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Figure 1 - Annotated aerial photograph of site and surroundings © Google 2024
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The layout of the Fan Zone is shown in Figure 2 and Figure 3.

Nearest
noise-sensitive
receptors (flats)

Food Vendor
(Lilwall's Hog Roast)

Food Vendor
(Chicken & Chips)

(television screen on top)

Fan Zone -
Fenced area

Chicken & Chips
(television screen

E—— Jason’s On The
Streets

Figure 3 - NCFC Fan Zone layout
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2.2 Description of sound sources

2.2.1 General information

The primary sources of noise from the Fan Zone are as follows:
e Fans congregating in the Fan Zone
e Music from the stage

e Amplified commentary from the large television screen

As discussed in Section 1.1, these sources are proposed to be present for approximately
two hours prior to every men'’s first team home match, which we understand to be up to a
maximum of 30 times per year.

2.2.2 Fans congregating in the Fan Zone

We understand that the Fan Zone has a maximum capacity of 499 people within the fenced
area. The fence is, however, primarily intended to monitor and control the consumption of
alcohol, and fans wishing to congregate and listen to the music emanating from the
Fan Zone may do so from outside of its confines. In theory, therefore, the number of people
congregating in the general area could exceed this amount.

2.2.3 Music

We understand that music is intended to be played on the stage when the Fan Zone is
operating. In practice, and depending on weather conditions, music may not be present
on every occasion. We understand that the music played in the Fan Zone typically
comprises live DJs and/or acoustic guitarists/singer-songwriters (with the latter presumably
connected to an amplification system). Furthermore, we understand that all sound systems
used on the stage (including speakers, amplification, etc.) are currently provided by the
performers, and not the Club.

2.2.4 Amplified commentary

We understand that pre-match commentary is intended to be broadcast through the large
television screen on top of the ‘Chicken & Chips’ food vendor, with amplified audio played
through loudspeakers located within the Fan Zone.
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3 SOUND MEASUREMENTS

3.1 Introduction

We visited site on 30 November 2024 to measure pre-match and post-match noise levels in
the Fan Zone and surrounding areas. We arrived on site to begin our survey at 12:00 hrs,
with the match scheduled to begin at 15:00 hrs. We performed attended measurements
using a Class 1 logging sound level meter, mounted on a tripod at a height of 1.2 m.

We measured at 3 positions, typically for 10 minutes per measurement, rotating between
positions after each measurement until the match started and the Fan Zone subsequently
closed. In addition, we measured post-match noise levels at 2 positions, in the absence of
noise from the Fan Zone, with the intention of comparing pre/post-match noise levels with
and without the Fan Zone operating.

3.2 Survey methodology

3.2.1 Measurement positions

The measurement positions are shown in Figure 4.

Joma

9 Community Stand ’

Position 2

Figure 4 - Annotated aerial photograph showing measurement positions © Google 2024
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3.2.2 Instrumentation

Details of the sound measurement systems used are presented in Appendix C.

The measurement systems were calibrated before and after use using the reference
calibrator described in Appendix C. The results of the test are presented in Table 1.

Calibrator
Instrument reference level

(dB)

Level before Level after Calibration drift

((e]2)) ((e]2)) (x dB)

NTi XL2-TA 113.9 113.9 113.9 0.0

Table 1 - Details of operational calibration test
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4 RESULTS

4.1 Subjective impressions

Upon our arrival at 12:00 hrs, the Fan Zone was open, the vendors were present, however
there were very few fans on site. No music was playing at this time. By 13:00 hrs, the number
of fans had significantly increased, with groups congregating inside of the Fan Zone, as well
as in the general area of the Joma Community Stand and The South Stand. As no music was
playing at this time, we expect that some fans typically congregate in this general area
regardless of whether the Fan Zone is operating. A constant stream of pedestrian arrivals
was observed along Geoffrey Watling Way. The number of fans in the general area steadily
increased until approximately 14:45 hrs, at which point most were making their way into the
stadium. Fans' voices were generally conversational, with minimal raised voices/shouting.

In addition to foot traffic, many fans arrived by coach. Coach arrivals were continuous
throughout the pre-match survey, with most (if not all) parking along Geoffrey Watling Way.
By 14:20 hrs, coaches were observed to line almost the entirety of this road.

The DJ arrived onsite at approximately 13:00 hrs, and began playing at 13:20 hrs. The music
played was electronic/dance music with significant low frequency/bass content and was
constant until 15:00 hrs, by which time most of the fans were in the stadium awaiting the

kick-off.

Pre-match noise levels were largely dominated by music in the Fan Zone and coach arrivals.
General conversation / noise from congregating fans was also significant, both inside and
outside of the Fan Zone.

Towards the end of the match, most (if not all) of the coaches turned on their engines in
anticipation of the fans exiting the stadium. Coaches were observed to idle their engines
for approximately 30 minutes whilst waiting for fans to board, prior to their departure.

Post-match noise levels, in the absence of the Fan Zone, were dominated by the idling
coaches. Fans were noted to exit the stadium and swiftly disperse, with minimal lingering
observed. Additional sources of post-match noise included the disposal of waste, including
glasses/bottles, into the bins on the south side of the Fan Zone.
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4.2 Broadband results

The broadband results of our measurements at Position 1 (nearest noise-sensitive receptor)
are shown in Table 2.

Pre/post-  StartTime @ Duration

match (hh:mm) (mm:ss) L

No music in Fan Zone. Fans arriving,
beginning to congregate in Fan Zone and
surrounding areas. Some traffic also observed
on Geoffrey Watling Way (residents)

Pre-match 13:02 10:00 59

Music playing in Fan Zone - DJ. Music noise is
dominant. Fans observed congregating in
Pre-match 13:34 10:00 64 Fan Zone and surrounding areas. Some traffic
also observed on Geoffrey Watling Way
(residents)

Music playing in Fan Zone - DJ. Music noise is
dominant. Fans observed congregating in
Fan Zone and surrounding areas. Fan Zone
reasonably full. Some traffic also observed on
Geoffrey Watling Way (residents and coaches
arriving)

Pre-match 13:45 05:00 64

Music playing in Fan Zone - DJ. Music noise is
dominant. Fans observed congregating in
Fan Zone and surrounding areas. Fan Zone
reasonably full. Some traffic also observed on
Geoffrey Watling Way (residents and coaches
arriving)

Pre-match 14:22 10:00 65

Measurement includes nearby coaches idling
engines. Noise from nearby coaches
dominant. Minimal noise from fans, some
noise from waste disposal.

Post-match 16:47 * 08:00 * 74 *

Measurement excludes nearby coaches idling
engines. Noise from further away coaches
dominant. Minimal noise from fans, some
noise from waste disposal.

Post-match 16:47 * 08:00 * 65 *

* Note: These results were taken from the same measurement, with coach noise included/omitted
from the results.

Table 2 - Measurement results at Position 1
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The results of our measurements at Position 2 (inside the Fan Zone) are shown in Table 3.

Duration
(mm:ss)

LAeq,T

Pre-match

13:15

06:19 58

No music in Fan Zone. Fans arriving,
beginning to congregate in Fan Zone and
surrounding areas.

Pre-match

13:21

10:00 66

Music playing in Fan Zone - DJ. Music noise is
dominant. Fans observed congregating in
Fan Zone and surrounding areas.

Pre-match

14:09

10:00 69

Music playing in Fan Zone - DJ. Music noise is
dominant. Fans observed congregating in
Fan Zone and surrounding areas. Noise from
general conversation in close proximity to
microphone is significant. Fan Zone
reasonably full.

Pre-match

14:45

10:00 71

Music playing in Fan Zone - DJ. Music noise is
dominant. Fans observed congregating in
Fan Zone and surrounding areas. Noise from
general conversation in close proximity to
microphone is significant. Fan Zone
reasonably full.

Post-match

16:56

10:00 67

Measurement includes noise from nearby
coaches - engines idling. Noise from coaches
dominant. Minimal noise from fans, some
noise from waste disposal.

Post-match

17:07

10:00 66

Measurement includes noise from nearby
coaches - engines idling. Noise from coaches
dominant. Minimal noise from fans, some
noise from waste disposal.

Table 3 - Measurement results at Position 2
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The results of our measurements at Position 3 are shown in Table 4.

Duration
(mm:ss)

LAeq,T

Pre-match

13:51

10:00 61

Music playing in Fan Zone - DJ. Music noise is
dominant. Fans observed congregating in
Fan Zone and surrounding areas. Fan Zone
reasonably full. Some traffic also observed on
Geoffrey Watling Way (residents and coaches
arriving)

Pre-match

14:34

10:00 65

Music playing in Fan Zone - DJ. Music noise is
dominant. Fans observed congregating in
Fan Zone and surrounding areas. Fan Zone
reasonably full. Some traffic also observed on
Geoffrey Watling Way (residents and coaches
arriving). Noise from fans in close proximity to
microphone becoming more significant.

Table 4 - Measurement results at Position 3
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4.3 Octave-band results

The octave-band results for our pre-match measurements, comparing noise levels at
Position 1 with/without music playing in the Fan Zone, are shown in Table 5 and Figure 5.

Frequency (Hz)
Szl Duration
Time 315 63 125 250 500 1000 2000 4000 8000 dB(A)
(mm:ss)

(hh:mm)
MO 1302 | 10:00 | 61 | 60 | 60 | 57 | 55 | 54 | 52 | 46 | 40 | 59
Music
W'th. 14:22 10:00 61 80 72 66 63 59 55 49 41 65
Music

Table 5 - Pre-match noise levels at Position 1 with and without music playing

90.0
80.0
70.0
60.0
'—
e 50.0
@
|
o 40.0
°
30.0
20.0
10.0
0.0
3.3 63 125 250 500 1000 2000 4000 8000 dB(A)
Frequency, Hz
B Without music B With music
Figure 5 - Pre-match noise levels at Position 1 with and without music playing
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Table 6 and Figure 6 compare pre-match noise levels with music playing and post-match
noise levels with coach engines running at Position 1.

Frequency (Hz)

tart .
s Duration

Time 315 63 125 250 | 500 1000 2000 4000 8000 dB(A)
(hh:mm)

(mm:ss)

Table 6 - Pre-match and post-match noise levels at Position 1

90.0
80.0
70.0
60.0
'—
e 50.0
@
-l
o 40.0
o
30.0
20.0
10.0
0.0
3.3 63 125 250 500 1000 2000 4000 8000 dB(A)
Frequency, Hz
B \With engines B With music
Figure 6 - Pre-match and post-match noise levels at Position 1
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4.4 Predicted internal noise levels

Based on our survey results, we have calculated noise levels inside the nearest
noise-sensitive receptors. We have assumed standard 4-12-4 mm double-glazing on the
nearest facades, with a weighted sound reduction index of 29 dB R... Given that the facades
facing the Fan Zone are mostly glazed, external noise ingress is very likely to be dictated by
the glazing, and we have therefore not included any sound reduction from other facade
elements such as the external wall, ventilators etc. Additionally, the balcony ballustrades
are likely to provide some screening of sound from the Fan Zone. The effects of this were
not included in our calculations, so the actual internal levels may be lower than calculated.

Our results, based on pre-match noise levels with music playing, with balcony doors closed,
and balcony doors partially open, are shown in Table 7 and Figure 7.

Frequency (Hz)

500 1000 2000 4000 8000 dB(A)

D 61 57 48 47 37 20 12 9 7 41
closed
Doors 61 68 60 55 51 47 43 37 28 54
open
Table 7 - Predicted internal noise levels
80
70
60
50
- 40
[ar
@ 30
m
T 20
10
0
-10
-20
1000 2000 4000 8000 dB(A)
Frequency, Hz
B Doors closed mDoors open
Figure 7 - Predicted internal noise levels
14428/1 NORWICH CITY FOOTBALL CLUB FAN ZONE PAGE 17 OF 28

NOISE IMPACT ASSESSMENT



ajan.

Figure 8 compares the predicted noise levels at low frequencies (up to 250 Hz) with the
relevant NR curves.

dBLeq,T

90
80 .
N4+
60 A —_—
50 ~
40
30 . .
31.5 63.0 125.0 250.0 500.0
Frequency, Hz
NR30 NR35 NR40 NR45 NR50 =#=Doors closed ==®=Doors open

Figure 8 - Predicted internal noise levels with doors closed and doors partially opened
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4.5 Discussion

Our survey results show that overall noise levels from the NCFC Fan Zone did not exceed
the NCC criterion of 70 dB Laeqr at the nearest dwellings. Furthermore, based on our
measurements and calculations, we expect the internal noise level criteria to also be met.

Our results therefore show that noise generated by the Fan Zone is capable of meeting
NCC's requirements. However, care must be taken to ensure that noise levels generated
by the Fan Zone at future events do not significantly exceed those measured.

Whilst noise from fans was observed, it was not the dominant source, and an increase in the
number of fans in the Fan Zone (i.e. up to maximum capacity) is unlikely to significantly
increase the overall noise levels. Furthermore, whilst some consumption of alcohol was
observed, no clear correlation could be made between this and noise levels from the fans.

No pre-match commentary was broadcasted from the television screen during our survey.
At future events, where the television screen is used, noise levels from this should be
carefully controlled to ensure that it does not significantly increase the overall noise level
from the Fan Zone.

Music dominated the noise climate during our pre-match survey, particularly at low
frequencies. Whilst the levels measured met the criteria agreed with NCC, music at future
events must be carefully controlled to ensure that the levels do not substantially increase.

Post-match noise levels were dominated by the engines of coaches lining Geoffrey Watling
Way. Overall noise levels from the coaches exceeded the recorded pre-match levels from
the Fan Zone, and therefore, assuming that the engine idling is typical, nearby residents are
already exposed to higher noise levels on matchdays than those produced by the Fan Zone.

Controlling noise from music and amplified commentary could be achieved by installing a
sound system with a noise limiting device. This method would be suitable for DJs and
acoustic guitarists/singers (amplified through the same system) but would not be suitable
for bands with drum kits, or electric guitars played through amplifiers. This approach would
therefore restrict the type of artist that could be booked to play during pre-match events.

Alternatively, periodic monitoring of noise levels by onsite staff could be implemented to
ensure that noise levels do not significantly exceed those that we measured. This approach
would allow greater flexibility of the type of artist that could be booked; however, it would
require a staff member with suitable training to undertake the periodic monitoring.
Additionally, it would require the performers to exercise some level of restraint to ensure
that their playing does not exceed the limits; in practice, this may be difficult to achieve, and
in this scenario the onsite staff may be required to instruct performers to reduce noise levels.

The noise limits to be achieved from the Fan Zone at Position 1 (see Figure 4) are:

e Overall noise levels should not exceed 70 dB Lacqr

e Average low frequency noise levels should not exceed:
o 87dBLeqatb63 Hz
o 78dBLlegat125Hz
o 70dB Leqat250 Hz
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The recommendations above could also form the basis of a formal noise management plan.

To summarise:

e Oursurvey indicated that noise levels from the Fan Zone measured during our survey
met the criteria agreed with NCC.

e Noise from additional fans in the Fan Zone is unlikely to significantly affect the overall
noise levels produced.

e We do not expect the sale and consumption of alcohol in the Fan Zone to have a
significant effect on the overall noise levels.

e Noise levels from music and live commentary need to be carefully controlled to
ensure they remain within the acceptable limits at any future events.
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5 CONCLUSIONS

e We understand that the Fan Zone is proposed to be open for approximately 2 hours
prior to every men'’s first team home match, up to a maximum of 30 times per year.

e We took measurements to understand typical noise levels associated with the NCFC
Fan Zone. At the nearest noise-sensitive receptors (flats on the opposite side of
Geoffrey Watling Way), pre-match noise levels were measured as 59 dB Laeqr without
music playing, and 65 dB Laeqt with music playing. We expect these levels to be fairly
typical of the noise output from the Fan Zone. This therefore meets the Local
Authority criterion of 70 dB Laeqr. The sound from amplified commentary may
increase overall noise levels but the 70 dB Lacqr would still be likely to be achieved.

e We calculated noise levels inside the nearest flats based on assumed details of the
building envelope. We expect low frequency noise (up to 250 Hz) from the Fan Zone
to achieve NR35-40 inside the flats with the balcony doors closed, and NR45-50 with
the balcony doors open. This therefore also meets the criteria agreed with NCC.

e Care must be taken to ensure that amplified sound from the Fan Zone during future
events does not significantly exceed the recommended noise limits. This could be
achieved with an in-line noise limiting device connected to whatever amplification
system is used, or by periodic monitoring and control of noise levels by onsite staff.

e Provided that the Fan Zone continues to operate in the same way and that the
proposed noise limits are achieved, we see no reason not to allow the license to be
varied to permit the Fan Zone to operate up to a maximum of 30 times per year.
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APPENDIX A
TECHNICAL TERMS AND UNITS RELEVANT TO THIS REPORT

A1 General acoustic terminology

Decibel (dB) - This is the unit used to measure sound level. The range of human hearing
from the quietest detectable sound to the threshold of pain is very large. If a normal linear
scale of measurement were used, it would have to range from 20 pPa to 200,000,000 pPa.
Using such large figures would be unmanageable and for this reason sound pressure levels
are expressed on a logarithmic scale, which corresponds to the almost logarithmic response
of the ear and which compresses the range to a manageable 0 dB to 140 dB.

Sound Pressure Level (L, or SPL) - This is a function of the source and its surroundings and
is a measure in decibels of the total instantaneous sound pressure at a point in space. The
SPL can vary both in time and in frequency. Different measurement parameters are
therefore required to describe the time variation and frequency content of a given sound.

Frequency - This refers to the number of complete pressure fluctuations or cycles that occur
in one second. Frequency is measured in Hertz (Hz). The rumble of thunder has a low
frequency, while a whistle has a high frequency. The sensitivity of the ear varies over the
frequency range and is most sensitive between 1 kHz and 5 kHz.

Octave and One-Third Octave Bands - The human ear is sensitive to sound over a frequency
range of approximately 20 Hz to 20,000 Hz and is more sensitive to medium and high
frequencies than to low frequencies. To define the frequency content of a sound, the
spectrum is divided into frequency bands, the most common of which are octave bands.
Each band is referred to by its centre frequency, and the centre frequency of each band is
twice that of the band below it. Where it is necessary for a more detailed analysis octave
bands may be divided into one-third octave bands.

‘A" Weighting - A number of frequency weightings have been developed to imitate the ear’s
varying sensitivity to sound of different frequencies. The most commonly used is the ‘A’
weighting. The A-weighted SPL can be measured directly or derived from octave or one-
third octave band SPLs. The result is a single-figure index which gives some idea of the
subjective loudness of the sound, but which contains no information as to its frequency
content. The addition of the subscript ‘A’ to any of the indices described above indicates
that these have been measured using the A-weighting (€.g. Laeqt O Lama).

Statistical Analysis - These figures are normally expressed as Ly, where L is the sound
pressure level in dB and N is the percentage of the measurement period. The Ly figure
represents the sound level that is exceeded for that percentage of the measurement period.
Leo is commonly used to give an indication of the background level or the lowest level during
the measurement period. Lio may be used to measure road traffic noise.
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A2 Assessment of non-steady sound

Most sounds are not steady, such that the sound pressure level fluctuates with time. A
measurement is therefore meaningless unless we know whether it represents a minimum,
maximum or some kind of time-averaged level. Various parameters have been derived to
measure sounds of differing characters, and the most relevant to this report are as follows:

Leq - The equivalent continuous noise level is used widely to measure noise that varies with
time. Itis defined as the notional steady noise level that would contain the same acoustic
energy as the varying noise. Because the averaging process used is logarithmic, the Leqr
level tends to be dominated by the higher noise levels measured.

Loor and Lest - These are the sound pressure levels exceeded for 90% and 95% of the
measurement period T. They are indications of the lowest noise levels during the
measurement period and are widely used to measure background noise and to assess
inaudibility.

Lmax - This is the maximum level measured and is used to assess sleep disturbance from
intermittent sources such as aircraft and train noise. Lmax is normally defined as the maximum
reading given by a sound level meter set to “Fast” response (with a 0.125 second time
constant).

A3 Noise Rating (NR) curves

A-weighted levels cannot be used to define a spectrum or to compare sounds of different
frequencies. NR curves convey frequency information in a single-figure index by defining
the highest measured or specified level at each frequency. To measure the noise rating of
a given environment, the SPL is measured in octave or one-third octave bands and the noise
rating is then the highest NR curve touched by the measured levels. The graph below shows
curves NR20 to NR4O:
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APPENDIX B
NATIONAL PLANNING POLICY AND GUIDANCE

B1 National Planning Policy Framework

The latest version of the National Planning Policy Framework (NPPF) was released in
February 2019 and was last updated in December 2024.

The NPPF does not set out quantitative criteria for assessing noise affecting proposed
developments, but in paragraph 187 states that planning policies and decisions should
actively contribute to the enhancement of the natural and local environment by:

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

According to paragraph 198, planning policies and decisions should also ensure new
development is appropriate for its location, particularly considering the likely effects on
health and living conditions. Planning policy and decision makers should aim to:

a) “mitigate and reduce to a minimum potential adverse impacts resulting from
noise from new development - and avoid noise giving rise to significant adverse
impacts on health and the quality of life,

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

The ‘agent of change principle” has been part of the NPPF since the July 2018 revision. This
principle means that a person or business (i.e. the agent) introducing a new land use is
responsible for managing the impact of that change. Paragraph 200 states:

“Existing businesses and facilities should not have unreasonable restrictions placed
on 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 the development has been completed.”

The NPPF also promotes “good design” (including good acoustic design) as a means
of ensuring that development creates high quality, sustainable buildings, and places.
Paragraph 131 states that “good design is a key aspect of sustainable development”
while paragraph 135 promotes the benefits of good design early in the process.
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B2 Noise Policy Statement for England

The Noise Policy Statement for England (NPSE) published by DEFRA in March 2010 sets out
the Government's policy on noise, which is:

“to promote good health and a good quality of life through the effective management
of noise within the context of Government policy on sustainable development.”

The NPSE also introduces concepts from toxicology currently being applied to noise
impacts by the World Health Organisation. These are:

e NOEL - No Observed Effect Level: This is the level below which no effect can be
detected.

e LOAEL - Lowest Observed Adverse Effect Level: This the level above which adverse
effects on health and quality of life can be detected.

e SOAEL - Significant Observed Adverse Effect Level: This is the level above which
significant adverse effects on health and quality of life occur.

The three aims of the NPSE are in alignment with the categories described above.

These aims are:

1. "Avoid significant adverse impacts on health and quality of life from environmental,
neighbour and neighbourhood noise within the context of Government policy on
sustainable development.

2. Mitigate and minimise adverse impacts on health and quality of life from
environmental, neighbour and neighbourhood noise within the context of
Government policy on sustainable development.

3. Where possible, contribute to the improvement of health and quality of life through
the effective management and control of environmental, neighbour and
neighbourhood noise within the context of Government policy on sustainable
development.”

B3 National Planning Practice Guidance

Guidance on interpretation of the policy aims of the NPPF and NPSE is provided in the
online National Planning Practice Guidance (NPPG) published in March 2014.

It reiterates the guidance within the NPPF, stating that:

“Noise needs to be considered when new developments may create additional noise
and when new developments would be sensitive to the prevailing acoustic
environment.”

The NPPG provides advice regarding how to determine the impact of noise, including
whether or not a significant adverse effect or adverse effect is occurring or likely to occur
and whether or not a good standard of amenity can be achieved.

The NPPG proposes a noise exposure hierarchy based on likely average response. The
guidance contained in the NPPG is summarised in Table 8.
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Increasing Effect

Perception Examples of Outcomes Level
No specific
Not noticeable | No effect gc?egcbserved measures
required
Noise can be heard but does not cause any No Observed
Noticeable and changein behav.iour or attitude. Can slightly Adverse Effect No specific
ot intrusive affect the acoustic character of the area but Lowest Observed | measures
not such that there is a perceived change in | A qyerse Effect required
the quality of life. Level
Noise can be heard and causes small Observed Adverse
changes in behaviour and/or attitude, e.g. Effect
turning up volume of television; speaking
. more loudly; where there is no alternative Mitigate and
Noticeable and oo . .
intrusive ventlla’slon, having to close WI.ndOWS for some | gignificant reglgce toa
of the time because of the noise. Potential for | y5<.\ad Adverse | MiNimum
some reported sleep disturbance. Affects the | Etroct |Level
acoustic character of the area such that there
is a perceived change in the quality of life.
The noise causes a material change in
behaviour and/or attitude, e.g. avoiding
certain activities during periods of intrusion;
where there is no alternative ventilation,
Noticeable and having to keep windows closed most of the Significant ‘
disruptive time because of the noise. Fotenpal for‘sleep Observed Adverse | Avoid
disturbance resulting in difficulty in getting to | Effect
sleep, premature awakening, and difficulty in
getting back to sleep. Quality of life
diminished due to change in acoustic
character of the area.
Extensive and regular changes in behaviour
and/or an inability to mitigate effect of noise
Noticeable and Ieadi.ng to psychological stress or Unacceptable
. . physiological effects, e.g. regular sleep Prevent
very disruptive deorivati L . Adverse Effect
eprivation/awakening; loss of appetite,
significant, medically definable harm, e.g.
auditory and non-auditory
Table 8 - Noise exposure hierarchy from the NPPG
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APPENDIX C

MEASUREMENT SYSTEMS AND CALIBRATION

Job reference and title: ‘ 14428 NCFC Fan Zone

Measurement location: ‘ See Section 3 of this report

Measurement date(s): ‘ 30/11/2024

Equipment used on survey:

Equipment description / Type

. Manufacturer
serial number number

Date of
calibration
expiration

Calibration
certificate
number

serial no. 34541

Precision sound level meter | XL2-TA NTi Audio 2026-01-30 45918
serial no. A2A-10758-E0

Microphone MC230 NTi Audio 2026-01-30 45917
serial no. A25896

Microphone pre-amplifier | MA220 Neutrik 2026-01-30 45918
serial no. 5308

Microphone calibrator NOR-1251 | Norsonic 2025-11-08 45916

Other information:

Person in charge of

Ben Hunt MIOA
measurements:

Octave-band and A-weighted Leqt

Measurement parameters

Octave-band and A-weighted Lreor

14428/1 NORWICH CITY FOOTBALL CLUB FAN ZONE

NOISE IMPACT ASSESSMENT

PAGE 27 OF 28



B
adrian Jjames acoustics li

e acoustics@adrianjamesacoustics.co.uk

w www.adrianjamesacoustics.co.uk

Main Office

Octagon Business Park
Hospital Road

Little Plumstead
Norwich

Norfolk

NR13 5FH

t+44(0)1603 721 511

Suffolk Office

10 Regal Gardens
Framlingham
Suffolk

IP13 9FP

t +44(0)1728 901 105

Registered in England & Wales No. 4615839 Q NC |ACOUSTICSE

Registered Office: 7 The Close, Norwich NR1 4DJ CONSULTANTS



