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ACOUSTIC TERMINOLOGY AND PERCEPTION

Human Hearing

Sound is the sensation caused in the ear by tiny variations in air
pressure. The rate of these variations is expressed as the
frequency of the sound and is measured in Hertz, abbreviated to
Hz. A frequency of 1 Hz is equivalent to one variation in air
pressure per second. Human hearing has a frequency range
from 16 Hz to 16,000 Hz. km?

The pressure range detected by the human ear as sound covers
an extremely large range. In practice the decibel (dB) unit is used
to condense this range into a manageable scale by taking the
logarithm of the ratio of the sound pressure to a reference sound
pressure. The resulting quantity is termed the Sound Pressure
Level (SPL) and is given the symbol Lp. Generally sound units
measured in decibels are given the symbol L with a subscript
used to identify the specific quantity. Expressed as SPL, the
threshold of hearing would be an L, of 0 dB and the threshold of
pain is taken to be an Lp of 140 dB.

Human hearing sensitivity varies with the frequency of the sound;
it is at its greatest between 2,000 Hz and 5,000 Hz. When
measuring sound an endappied woethe giB
value. This weighting is a bias built into the frequency response
of the sound level meter that aims to match the frequency
sensitivity of the meter to that of the human ear. An SPL that has

been 6A06 weighted i slLap.ndicated

When two sound sources at the same level are combined the
resulting level will be 3 dB higher than the single source. When
two sounds differ by 10 dB the higher will generally be perceived
as being twice as loud as the lower.

A summary of acoustic terminology used in the assessment are
presented in Table 1.

Table 1: Acoustic Terminology

Term Definition

The range of audible sound pressures is approximately 2 x 10-5 Pa
to 200 Pa. Using decibel notation presents this range in a more

Decibel (dB) manageable form, 0dB to 140dB.
Mathematically Sound Pressure level = 20 log {p(t)/p0} Where PO =
2 x 10-5 Pa.

AAD We i The human ear does not respond uniformly to different frequencies.

(dB(A)) 96A0 weis gdmmonly gsed to simulate the frequency response
of the ear.

Frequency (Hz) The number of cycles per second, for sound this is subjectively

perceived as pitch.
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Term Definition

Frequency
Spectrum

Analysis of the relative contributions of different frequencies that
make up a sound.

Ambient Sound

Totally encompassing sound in a given situation at a given time
usually composed of sound from many sources near and far. The
ambient sound comprises the residual sound and the specific sound
when present.

Continuous A-
weighted Sound
Pressure Level
LAeq,T

Background A-weighted sound pressure level that is exceeded at the
Sound Level assessment location for 90% of a given time interval, T, measured
Lago,T using time weighting F.
A-weighted sound pressure level that is exceeded at the
Lato,T assessment location for 10% of a given time interval, T, measured
using time weighting F.
L The maxi mum sound pressure | eve
ASmax response time of 1-second
Value of the A-weighted sound pressure level in decibels of
continuous steady sound that, within a specified time interval, T = t2
Equivalent i t1, has the same mean-squared sound pressure as a sound that

varies with time, and is given by the following equation:
- - o . .
VRN pm 7 o AO
Where pO0 is reference sound

0
t he
PA(t) is the instantaneous A-weighted sound pressure level at time t

Peak Particle
Velocity

Is the greatest instantaneous particle velocity of a surface during a
given time interval. If measurements are made in 3-axis then the
resultant PPV is the vector sum is the square root of the summed
squares of the maximum velocities, regardless of when in the time
history those occur.
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RELEVANT LEGISLATION, POLICY AND
GUIDANCE

Legislation

Control of Pollution Act (1974)

The Control of Pollution Act 1974 (Ref 1) (CoPA) requires that
Best Practicable Means (BPM) (as defined in section 72 of
CoPA) are adopted to control construction noise on any given

site. Theterm ipr acti cabl e0 me®onamoigavi ng

other things, local conditions and circumstances, to the current
state of technical knowledge and to the financial implications.

BPM essentially refers to the selection of the quietest techniques
and equipment, in addition to considering factors such as timing,
duration, location and opportunities for mitigation, to ensure that
impacts are controlled as far as reasonably practicable.
Demonstrating the use of best practicable means to minimise
noise levels is an accepted defence against a noise abatement
notice.

Sections 60 and 61 of the CoPA provide the main legislation
regarding demolition and construction site noise and vibration. A
Section 60 notice may be issued by the local authority with
instructions to cease work until specific measures to reduce
noise have been adopted.

Section 61 of the CoPA provides a means for applying for prior
consent to carry out noise generating activities during demolition
and construction. Once prior consent has been agreed under
Section 61, a Section 60 notice cannot be served provided the
agreed measures are maintained on the site.

Environmental Protection Act as amended (1990)

The Environmental Protection Act 1990 (Ref 2) (EPA) Part 3
prescribes noise (and vibration) emitted from premises (including
land) so as to be prejudicial to health or a nuisance as a statutory
nuisance. Local Authorities are required to investigate any public
complaints of noise and if they are satisfied that a statutory
nuisance exists, or is likely to occur or recur, they must serve a
noise abatement notice.

The Environmental Noise (England) Requlations
2006

The Environmental Noise (England) Regulations (Ref 3)
implement the methods for assessment and management of
environmental noise set out in the EU Environmental Noise
Directive (END) 2002/49/EC. The regulations set out the
requirement to undertake strategic noise mapping and
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implement Noise Action Plans every five-years. The aim is to
help identify:

Awhet her there are any people unnece
noise levels, suffering accordingly and causing a cost to society;
and

what areas of relative quiet we might or could have, thus enabling
us to develop measures to protect them and not have the noise
environment inadvertently erodedo.

2.1.7 LTN produce a Noise Action Plan every five years to comply with
the requirements of the END. The most recent Noise Action Plan
was adopted in February 2019.

The Noise Insulation Requlations (1975)

2.1.8 The Noise Insulation Regulations (Ref 4) set out the duty and
provisions to carry out noise insulation work or to make grants
due to noise from new or realigned road schemes and/ or
associated works.

The Land Compensation Act (1973)

2.1.9 Part 1 of the Land Compensation Act 1973 (Ref 5) allows for
compensation due to a depreciation in value of a residential
property due to physical factors (such as noise and pollution) as
a result of public works.

EU Requlation 598/2014

2.1.10 Aircraft noise management is subject to the concept of a
6Bal anced Approacho ((Re€EFHOThiRessol uti on
given legal effect in the UK through EU Regulation 598/2014 (Ref
7). Mitigation measures in line with the ICAO Balanced Approach
to Aircraft Noise Management will be adopted to reduce aircraft
noise as far as reasonably practicable.

2.2 National Planning Policy
Airports National Policy Statement i June 2018

221 The Proposed Development must be undertaken in accordance
with the relevant policies on noise management. For this
proposal, the contents of the Airports National policy Statement
(ANPS) (Ref 8) are regarded as important and relevant
considerations. In addition, the (ANPS) states that due regard
must be given to national policy on aviation noise, the relevant
sections of the Noise Policy Statement for England (Ref 9)
(NPSE), the National Planning Policy Framework (NPPF), and
t he Gover nmatadptamingagsidance on noise (Ref
10).
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2.2.2 The ANPS sets out the scope of a noise assessment for airport
development at paragraphs 5.52-5.53. Paragraph 5.52 states
that:

fiThe noi se assessment should include

1 A description of the noise sources;

1 An assessment of the likely significant effect of predicted
changes in the noise environment on any noise sensitive
premises (including schools and hospitals) and noise
sensitive areas (including National Parks and Areas of
Outstanding Natural Beauty);

1 The characteristics of the existing noise environment,
including noise from aircraft, using noise exposure maps, and
from surface transport and ground operations associated with
the project, the latter during both the construction and
operational phases of the project;

1 A prediction on how the noise environment will change with
the proposed project; and

T Measures to be employed in mitigati:

2.2.3 Paragraph 5.68 of the NPS is concerned with the decision-
making process and states:

iDevel op mesent tshoud onot be granted unless the
Secretary of State is satisfied that the proposals will meet the
following aims for the effective management and control of noise,
within the context of Government policy on sustainable
development:

1 Avoid significant adverse impacts on health and quality of life
from noise;

1 Mitigate and minimise adverse impacts on health and quality
of life from noise; and

1 Where possible, contribute to improvements to health and
guality of life. o

2.2.4 These requirements are virtually identical to the three aims of the
Government 6s overarching noise policy

2.2.5 Paragraphs 5.54 to 5.66 of the NPS provides details of the type
of mitigation measures that could be incorporated into an airport
development during construction or operation. Although primarily
concerned with a new runway at Heathrow, some of these
measures could be relevant to LTN.

General Aviation Policy

2.2.6 There IS policy on noi se within the
Aviation Strategy (December 2018), which finished consultation
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on 20th June 2019. One of the parameters in this document is an
objective for modernising airspace to deliver quieter and cleaner
journeys to:

Aprogressively reduce the noi
quieter operating procedures and, in situations where planning
decisions have enabled growth which may adversely affect
noise, require that noise impacts are considered through the

airspace design process (Raid) cl early

Paragraphs 3.102 to 3.122 of the Consultation Draft Aviation

Strategy are concerned with AManagi

there is policy concerned with moving towards a stronger noise

policy framework which states that
put in place a stronger and clearer framework which addresses

the weaknesses in current policy and ensures industry is

sufficiently incentivised to reduce noise, or to put mitigation
measures i n pl ace wher e reducti on

(paragraph 3.114). It also describes new measures for this
Framework, including:

A etting a new objective to limit, and where possible, reduce total
adverse effects on health and quality of life from aviation noise;

developing a new national indicator to track the long term
performance of the sector in reducing noise;

routinely setting noise caps as part of planning approvals (for
increase in passengers or flights); and

requiring all major airports to set out a plan which commits to
future noi se reducti on, and
(paragraph 3.115)

Until t he Goatienrstratagy is ffir@lsed,acurient UK
aviation noise policy is spread over four documents. These are:

1 Aviation 2050: The Future of UK Aviation (2018) (Ref 12);
1 The Aviation Policy Framework (2013) (Ref 13);

1 UK Airspace Policy: A framework for balanced decisions on
the design and use of airspace (February 2017) (Ref 14);

1 Consultation Response on UK Airspace Policy: A framework
for balanced decisions on the design and use of airspace
(October 2017) (Ref 15); and

1 Air Navigation Guidance (October 2017) (Ref 16).
At paragraph 2.69 of the UK Airspace Policy, it states

AThe government 6s overal/l pol i
where possible, reduce the number of people in the UK
significantly affected by aircraft noise as part of a policy of
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sharing benefits of noise reduction with industry in support of
sustainable development. Consistent with the Noise Policy
Statement for England, our objectives in implementing this policy
are to:

1 limit and, where possible, reduce the number of people in the
UK significantly affected by the adverse impacts from aircraft
noiseo .

Noise Policy Statement for England

The NPSE seeks to clarify the underlying principles and aims in
existing policy documents, legislation and guidance that relate to
noise. The statement applies to all forms of noise, including
environmental noise, neighbour noise and neighbourhood noise.

The NPSE sets out the long-t er m vi si on of
noi se pol i cpromote hobdchbalthiasd agamd qguality
of life through the effective management of noise within the
context of Government policy on sustainable developmento .

This long-term vision is supported by three aims:

t

he

govV

AThrough t he effective management

environmental, neighbour and neighbourhood noise within the
context of Government policy on sustainable development:

1 MAvoid significant adverse impacts on health and quality of
life;

1 Mitigate and minimise adverse impacts on health and quality
of life; and

1 Where possible, contribute to the improvements of health and
guality of life. o

e OExpl anatory Not eb wi t hi
[
f

6 using the concept s:

No Observed Effect Level (NOEL) - the level below which no
effect can be detected. Below this level no detectable effect
on health and quality of life due to noise can be established;

1 Lowest Observable Adverse Effect Level (LOAEL) - the level
above which adverse effects on health and quality of life can
be detected; and

1 Significant Observed Adverse Effect Level (SOAEL) - the
level above which significant adverse effects on health and
quality of life occur.

With reference to the SOAEL, the NPSE states:

LLADCO-3B-ARP-00-00-RP-YE-0007 | Issue 1 | 4 October 2019 Page 9
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Anl't i s recognised that it is not pos
noise-based measure that defines SOAEL that is applicable to all
sources of noise in all situations. Consequently, the SOAEL is
likely to be different for different noise sources, for different
receptors and at different times. It is acknowledged that further
research is required to increase our understanding of what may
constitute a significant adverse impact on health and quality of
life from noise. However, not having specific SOAEL values in
the NPSE provides the necessary policy flexibility until further

by

evidence and suitable guidance is availab | e . ©

2.2.15 For situations where noise levels are between the LOAEL and
SOAEL, all reasonable steps should be taken to mitigate and
minimise the effects. However, this does not mean that such
adverse effects cannot occur.

National Planning Policy Framework 1 June 2019

2.2.16 One of the aims of the NPPF in terms of noise and vibration is
that

fPlanning policies and decisions should contribute to and
enhance the natural and local environment by: ) preventing new
and existing development from contributing to, being put at
unacceptable risk from, or being adversely affected by,
unacceptable levels of soil, air, water or noise pollution or land
instability. Development should, wherever possible, help to
improve local environmental conditions such as air and water
quality, taking into account relevant information such as river
basin managementplansdo ( par agraph 170) .

2.2.17 Section 15 of the NPPF is concerned with conserving and
enhancing the natural environment, including the matters that
should be considered for planning decisions in relation to ground
conditions and pol |l uti ornhat nédwhi s i ncl
development is appropriate for its location taking into account the
likely effects (including cumulative effects) of pollution on health,
living conditions and the natural environment, as well as the
potential sensitivity of the site or the wider area to impacts that
could arise from the development. In doing so they should:

Mitigate and reduce to a minimum other adverse impacts
resulting from noise from new development and avoid noise
giving rise to significant adverse impacts on health and quality of
life; and

Identify and protect tranquil areas which have remained relatively
undisturbed by noise and are prized for their recreational and
amenity val ue (Pasagraphh80)s r eason. o

2.2.18 These policies must be applied in the context of Government
policy on sustainable development.
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Planning Practice Guidance Noise (July 2019)

2.2.19 The Planning Practice Guidance concerned with noise (PPGN)
(Ref 17) advi ses that A Noi sigerednvéhend s t o
development may create additional noise, or would be sensitive
to the prevailing acoustic environment (including any anticipated
changes to that environment from activities that are permitted but

not yet commenced) o0 andarepesigned des gui

to assist with the implementation of the NPPF.

2.2.20 The PPG states that local planning authorities should take
account of the acoustic environment and in doing so consider:

1 fwhether or not a significant adverse effect is occurring or
likely to occur;

1 whether or not an adverse effect is occurring or likely to occur;
and

o

1 whether or not a good standard of amenity can be achieved.

2.2.21 Factors to be considered in determining whether noise is a
concern are identified including the absolute noise level of the
source, the existing ambient noise climate, time of day, frequency
of occurrence, duration, character of the noise and cumulative
effects.

2.2.22 Further details on the hierarchy of noise effects are presented in
Table 2, which has been reproduced from PPGN.

Table 2: Planning Practice Guidance Noise Exposure Hierarchy

Perception Examples of Outcomes Increasing Effect Action
Level
Not No effect No Observed No specific
present Effect measures
required

No Observed Adverse Effect Level

Present Noise can be heard, but does not | No Observed No specific
and not cause any change in behaviour, Adverse Effect measures
intrusive attitude or other physiological required

response. Can slightly affect the
acoustic character of the area but
not such that there is a change in
the quality of life

Lowest Observed Adverse Effect Level
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Examples of Outcomes Increasing Effect Action

Level
Noise can be heard and causes Observed Adverse | Mitigate and
small changes in behaviour, Effect reduce to a
attitude or other physiological minimum

response, e.g. turning up volume
of television; speaking more
loudly; where there is no
alternative ventilation, having to
close windows for some of the
time because of the noise.
Potential for some reported sleep
disturbance. Affects the acoustic
character of the area such that
there is a small actual or
perceived change in the quality
of life.

Significant Observed Adverse Effect Level

Present
and
disruptive

The noise causes a material Significant Avoid
change in behaviour, attitude or Observed Adverse
other physiological response, Effect

e.g. avoiding certain activities
during periods of intrusion; where
there is no alternative ventilation,
having to keep windows closed
most of the time because of the
noise. Potential for sleep
disturbance resulting in difficulty
in getting to sleep, premature
awakening and difficulty in
getting back to sleep. Quality of
life diminished due to change in
acoustic character of the area.

Present
and

very
disruptive

Extensive and regular changes in | Unacceptable Prevent
behaviour, attitude or other Adverse Effect
physiological response and/or an
inability to mitigate effect of noise
leading to psychological stress,
e.g. regular sleep
deprivation/awakening; loss of
appetite, significant, medically
definable harm, e.g. auditory and
non-auditory.

2.3

231

Guidance

World Health Organisation Guidelines for
Community Noise, 1999

The Wor | d Heal th Organi sation
Communi ty (R&folB)speodides guidelines based on
scientific knowledge about the health impacts of community
noise.
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World Health Organisation Night Noise Guidelines
for Europe, 2009

2.3.2 The WHO O6Night Noi se @afil®yd) NNG)hes for
provides guidance on the effects that noise levels at night can
have on sleep.

World Health Organisation Environmental Noise
Guidelines for the European Region, 2018

2.3.3 The WHOG6s O6Environment al Noi se Gui del
Re gi (Refé20) has recently been published and provides
updated guidelines based on research about the health impacts
of community noise. The updated guidelines identify a new dose-
response relationship between noise and health effects. The
noise exposure levels are based on global research; however,
the guidelines state that:

ARédat a an diresporsecsrves derived in alocal context
should be applied whenever possible to assess the specific
relationship between noise and annoya

2.3.4 Paragraph 3.106 of The Aviation Strategy makes reference to the
updated WHO Guidelines and states agreement with the
ambition to reduce noise (Ref 21). However, in line with WHO
Guidelines statement to apply local data, the Aviation Strategy
states that UK policy will be underpinned with recent UK specific
evidence in the Civil Aviation Authorities Survey of Noise
Attitudes (SoNA) (Ref 22). Consequently, dose-response
relationship in the new WHO Guidelines is not currently
considered directly applicable to the assessment.

British Standard 4142:2014

2.3.5 BS 4142 O6Method for Rating I ndustrial
(Ref 23) can be used for assessing the impact of sound from
mechanical services plant. The method effectively compares the
difference between the level of the new source, with the existing
level at the receptor position.

British Standard 7445-1:2003

2.3.6 BS 7445 O6Descr irpetmeonnt aonfd Hvhevaisruon ment al
(Ref 24) defines parameters, procedures and instrumentation
associated with noise measurement and analysis.

British Standard 5228:2009+A1:2014

2.3.7 BS5228-1 6Code of practice for noi se an
construction and open s i t e s (RelNa5) &ah@ formally
adopted Code of Practice under Section 71 of the Control of
Pollution Act 1974. It provides information regarding the control
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of noise from construction operations. It also includes a method
for predicting noise from construction activities. BS5228-2 &6 Co d e
of practice for noise and vibration control on construction and
open sit e s(Ref26)povides comparable information
for vibration control, including guidance on the human response

to vibration.
Calculation of Road Traffic Noise, 1988
2.3.8 Department of  Transport/Welsh  Office  Memorandum

60Cal cul ation of (Ref274 (CRTNpdedcribes Noi sed
procedures for the calculation of road traffic noise based on

relevant input data such as traffic flow, composition, speed etc. It

IS suitable for environmental assessments of schemes where

road traffic noise may have an impact.

Design Manual for Roads and Bridges, 2011

2.3.9 The Highways Agencybés O6Design Manual
Volume 11 Section 3 Part 7 Traffic Noiseand Vi b r a(Ref 28)n 0
(DMRB) provides guidance on the appropriate level of
assessment to be used when assessing the noise and vibration
effects arising from road projects, including construction of new
roads, road improvements and maintenance.
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3 ASSESSMENT METHODOLOGY

3.1 Construction

Introduction

3.1.1 Due to the proximity of sensitive receptors to the Main Application
Site, temporary significant effects may occur at sensitive
receptors during the earthworks and construction programme.
The assessment of noise and vibration considers the following:

I Construction noise emissions from on-site activities;
9 Construction vibration emissions from on-site activities; and

1 Changes in road traffic noise due to construction traffic on the
local road network.

Construction Noise

3.1.2 Criteria for assessing construction noise effects have been
defined with referenttthe oABE xmenph @d dne
as defined in BS 5228 1:2009+A1:2014. Category A criteria in
the ABC method are interpreted as LOAEL and Category C
criteria are considered equivalent to SOAEL. The UAEL is
defined in series with the LOAEL and SOAEL values. as
presented in Table 3.

Table 3: Thresholds of potential effects of construction noise at residential
buildings

Threshold Value (Laeq,m dB)

Time Period
LOAEL SOAEL

Day (07:00 7 19:00)

. 65 75 85
Saturday (07:00 7 13:00)
Evening (19.00 7 23.00)
Weekends (13.00i 23.00 Saturdays 55 65 75
and 07.007 23.00 Sundays)
Night (23.00 7 07.00) 45 55 65

a) These effects are expected to occur if the programme of works indicates that the
relevant threshold values are likely to be exceeded over a period of at least one month.
The values apply to a location one metre from a residential building facade containing
a window, ignoring the effect of the acoustic reflection from that facade.

Construction Vibration

3.1.3 When defining assessment criteria, reference has been made to
BS 5228-2:2009+A1:2014, which provides descriptions of the
impact of vibration in terms PPV on human receptors. For
residential receptors and equivalent, the LOAEL has been
defined as a vibration dose value of 0.3 mm/s (millimetres per
second), this being the point at which construction vibration is
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likely to become perceptible. The SOAEL has been defined as a
vibration dose value of 1.0 mm/s, this being the level at which
construction vibration can be tolerated with prior warning. The
UAEL is defined as 10 mm/s, which is the level at which vibration
is likely to be intolerable.

Construction Traffic

The Proposed Development has the potential to influence traffic
flows on existing roads in the area surrounding the construction
sites. Construction traffic noise has been assessed by
considering the increase in traffic flows during works through
calculation of the Basic Noise Level (BNL), as defined in CRTN.
The method for determining the magnitude of impact due to
changes in road traffic noise are presented in Table 7 (see
paragraph 3.4.2).

Operation

Introduction

Potential noise effects due to the operation of the Proposed
Development may be experienced at sensitive receptors due to:

1 Air Noise i noise from aircraft during the landing and take-off
cycle, including noise from start-of-roll for take-off until end-
of-roll at landing, and while in flight;

1 Airside Ground Noise i noise from on-site ground activities
such as aircraft on the ground prior to take-off and after
landing i.e. taxiing, holding and aircraft activity at stand.
Additionally, on-site road traffic, fire testing areas and noise
generated at areas designated for engine testing have been
be included; and

1 Surface Access Noise i noise from changes in road traffic
flows on the existing road network and new road
infrastructure serving the Proposed Development.

In addition to the sources listed above, the Proposed
Development may require increases in train movements to
provide adequate means of access to the airport. The need to
assess increased train movements relating to the Proposed
Development will be reviewed once a detailed transport
assessment has been undertaken.

Noise emissions from fixed plant may also need to be
considered; however, it is likely that airside ground noise will
dominate on-site noise emissions and an assessment of these
sources can potentially be scoped out. However, as there
remains uncertainty over this aspect, the need for a fixed plant
noise assessment will be kept under review and updated in the
ES.
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Air Noise Assessment Methodology

3.24 In the Consultation Response on UK Airspace Policy: A
framework for balanced decisions on the design and use of
airspace (October 2017) (Ref 29), the Department for Transport
(DfT) stated that:

Anéwe wil |l set a LOAEL at 51 dB LAeq
based on feedback and further discussion with CAA we are

making one minor change to the LOAEL night metric to be 45 dB

LAeq 8hr rather than Lnight to be consistent with the daytime

metric. O

3.25 These indicators refer to the summer average day and night
respectively.

3.2.6 To account for this definition of the LOAEL, impacts have been
identified within the 51 dB Laeg,16nh NOise contour and the 45 dB
Laeg,sh Noise contour. Consequently, the range of average mode
noise contours that have been considered in the assessment are
as follows:

T Laeqish T aver age s uynbiedB éand abdve in 3 dB
increments; and

1 Lhaegsnhi average summer 6 s ni ght : 45 dB and
increments.
3.2.7 For the purposes of this assessment, SOAEL has been regarded

as 63 dB Laeq,16h. The equivalent night-time SOAEL is considered
to be 55 dB Laeqsh. The UAEL regarded as 69 dB Laeq16h fOr
daytime noise and 63 dB Laeg,sh for night-time noise.

3.2.8 A summary of the defined LOAEL, SOAEL and UAEL for air
noise during day and night periods are presented in Table 4.

Table 4: Air Noise LOAEL, SOAEL and UAEL

Time Period Threshold Level dB Laeq,t fOor Average Day in the 92-day
Summer Period

LOAEL SOAEL UAEL \

07:001023:00 51 63 69 |

| 23:00t007:00 | 45 55 63 |

3.2.9 The terminology that has been used to describe the magnitude

of impact of changes in daytime noise arising from the
operational phase of the Proposed Development are presented
in Table 7. The terminology that has been used for night-time
noise are presented in Table 8.
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Airside Ground Noise

The Proposed Development will result in an intensification of
ground activities at the airport. Noise modelling of ground
sources has been undertaken using the prediction methodology
set out in ISO 9613-2 (Ref 30). This methodology is referenced
in Annex Il of the Environmental Noise Directive (Ref 31) for the
calculation of transport infrastructure noise, which includes
aircraft ground noise.

As ground noise is considered a transport infrastructure source,
the LOAEL, SOAEL and UAEL presented in Table 5 are
considered applicable. The change in airside ground noise at
nearby sensitive receptors has been assessed in line with the
magnitude of impact criteria presented in Table 7 and Table 8.

Surface Access Noise

The increase in passenger numbers is likely to result in increases
in traffic on the local road network. The road traffic noise
assessment will consider the likely noise impact on all transport
routes covered in the transport assessment.

A road traffic noise model has been developed to predict levels
of road traffic noise at sensitive receptors. The software applies
the CRTN calculation methodology, which utilises road traffic
data in terms of the 18-hour AAWT (Average Annual Weekday
Traffic) flow from 06:00 to 24:00. Surface access noise levels are
shown in terms of the daytime Laeqg16h free-field level. This is
derived from the CRTN Laio,18h level following WebTAG guidance
(Ref. 32).

The LOAEL, SOAEL and UAEL for road traffic noise are defined
in Table 5 (Ref 33). Where exceedance of the LOAEL are
identified, the magnitude of potential road traffic impacts have
been defined from magnitude of impact criteria presented in
Table 7 and Table 8 (see paragraph 3.4.2).

Table 5: Road Traffic Noise LOAEL, SOAEL and UAEL

Time Period Threshold Level dB Laeq,t fOor Average Annual Day
LOAEL SOAEL UAEL
07:00 to 23:00 50 63 69
23:00 to 07:00 40 55 63
3.3 Sensitivity of Receptors

3.3.1

Sensitive receptors have been classified depending on their use
and consequent sensitivity to noise and vibration. The categories
used for defining the sensitivity of receptors to noise and vibration
are presented in Table 6.
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3.3.2 Residential receptors experiencing noise levels exceeding the
SOAEL may experience a greater impact due to a smaller
change in noise than receptors experiencing noise levels below
the SOAEL. Consequently, receptors experiencing noise levels
exceeding the SOAEL are categorised as High sensitivity.
Although the sensitivity to noise for residential receptors does not
change, the higher sensitivity category allows a greater
significance to be identified for a smaller change in noise.

Table 6: Criteria to define sensitivity of receptors

Sensitivity Description Examples of Receptor Usage ‘

High Receptors where noise Residential receptors in areas where
or vibration will permanent noise exposure levels exceed the
significantly affect the SOAEL;
function of a receptor Auditoria/studios; and

Specialist medical/teaching centres.

Medium Receptors where people | Residential,

or operations are Places of worship;
particularly susceptible to A
" : - Conference facilities;
noise or vibration i i
Libraries

Schools in daytime; and
Hospitals/residential care homes.

Low Receptors of low Offices;
vibration, where it may o
Sports grounds when spectator noise is not a

cause some distraction ;
; normal part of the event and where quiet
or disturbance e .
conditions are necessary (e.g. tennis, golf).

Very Low Receptors where Residences and other buildings not occupied
distraction or disturbance | during working hours;

from noise or vibration is | Factories and working environments with
minimal existing high noise levels; and

Sports grounds when spectator noise is a
normal part of the event.

3.4 Magnitude of Impact for Changes in Operational
Noise
3.4.1 Whereas the construction assessment considers significance of

the absolute level of a temporary noise or vibration source,
changes in existing noise sources have been assessed based on
the predicted change in noise. The criteria that have been used
to describe the magnitude of impact, in terms of the change in
noise arising from the operational phase of the Proposed
Development, are presented in Table 7. The criteria that have
been used for night-time noise are presented in Table 8.

3.4.2 The magnitude of impact criteria are based on the current
understanding of the impact of noise and have been drawn from
a range of sources including DMRB.
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Table 7: Magnitude of impact criteria for changes in daytime operational noise

Magnitude of
Impact

Change in Noise Level

Resulting Exposure between

the LOAEL and the SOAEL

Resulting Exposure
Exceeding the SOAEL

High 10.0 dB(A) or more 5.0 dB(A) or more
Medium 5.07 9.9 dB(A) 3.0dB(A) T 4.9 dB(A)
Low 3.07 4.9 dB(A) 1.07 2.9 dB(A)

Very Low 0.17 2.9 dB(A) 0.17 0.9 dB(A)

No change 0.0 dB(A) 0.0 dB(A)

Table 8: Magnitude of impact criteria for changes in night-time operational noise

Magnitude of
Impact

Change in Noise Level

Resulting Exposure between

the LOAEL and the SOAEL

Resulting Exposure
Exceeding the SOAEL

High 5.0 dB(A) or more 5.0 dB(A) or more
Medium 3.0i 4.9 dB(A) 3.07 4.9 dB(A)
Low 1.07 2.9 dB(A) 1.01 2.9 dB(A)
Very Low 0.17 0.9 dB(A) 0.17 0.9 dB(A)
No change 0.0 dB(A) 0.0 dB(A)
3.4.3 A significant effect due to a change in noise level will be identified

at Medium sensitivity receptors (e.g. residential properties,
schools, places of worship etc.) if they experience noise levels
between LOAEL and SOAEL and experience a magnitude of
impact of Medium or High. For High sensitivity receptors (e.g.

residential

properties experiencing noise levels exceeding

SOAEL), a significant effect is identified if they experience a
magnitude of impact of Low or higher.
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BASELINE SOUND SURVEY

Noise Monitoring Locations and Protocol

Baseline sound surveys were undertaken at locations
surrounding the Proposed Development. The geographical
extent of noise monitoring was based on the possible extent of
potential adverse noise impacts arising from the Proposed
Development, and monitoring locations were agreed through
consultation with the Noise Working Group. The baseline noise
survey has been undertaken following the principles contained in
BS 7445-1 2003.

Long term (minimum of 2 weeks) unattended monitoring was
completed at 4 locations (ML8, ML18, ML30 and ML31) between
23 August 2018 and 21 September 2018. Long-term monitoring
was also performed at 7 locations (ML1, ML7, ML9, ML17, ML19,
ML20 and ML22) between 21 September and 2 November 2018
and at a further 12 locations (ML2 to ML5, ML10 to ML16 and
ML21) between 16 April and 23 May 2019.

At an additional seven monitoring locations, aircraft noise was
not a key contributor to the soundscape and road traffic noise
dominated. At these locations, short-term daytime monitoring
was performed over a 3-hour period in accordance with the
CRTN 6shortened measur ement

performed on 2 (ML23 and ML25), 29 (ML24) and 30 (ML28 and
ML29) November 2018, and 23 January 2019 (ML26 and ML27).

Meteorological conditions recorded by the Luton Airport weather
station have been used to identify periods of adverse weather
conditions over the unattended monitoring periods. These
periods have been removed from the monitoring results.

The measurement locations are described in Table 9.
Descriptions of the dominant and secondary noise sources have
been included from the observations made at the start and end
of the measurements.

Table 9: Baseline monitoring locations

Dominant Secondary Sound Measurement
Location Details Sound y Format
Sources
Sources
ML1 Someries Castle, Aircraft Road traffic Unattended
Central Beds
Diamond End, : Road traffic, dog Unattended
ML2 North Herts AT barking
ML3 hae??sley’ NI Aircraft Road traffic UinEriEne ey
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Dominant Sy Seuid Measurement
Location Details Sound y Format
Sources
Sources
Breachwood Aircraft and road Unattended
ML4 Green, North Birdcall .
traffic
Herts
ML5 Bendish, North Aircraft Birdcall Unattended
Herts
Luton Hoo, Road traffic Unattended
bl Central Beds and aircraft None noted
Road traffic, Unattended
ML8 Deerell, Aircraft occasional
Aylesbury Vale . i
gardening activities
ML9 MEDSELE, Aircraft None noted Ui iEne )
Dacorum
ML10 gy Road traffic | Aircraft, birdsong Ui o
Central Beds
Woodside, . Conversation, Unattended
WU Central Beds B e aircraft, road traffic
. Aircraft, processing Unattended
ML12 Pt Siesl, Sl Road traffic | plant at McClaid
End, Luton .
Screening
Strathmore Aircratft, Unattended
ML13 running Road traffic
Avenue, Luton
water
ML14 eIl L, Road traffic None noted Ulniierelee
Luton
ML15 el Gizzr Road traffic Aircraft Ulielifz etz
Road, Luton
ML16 HEltiELEE Aircraft Road traffic Uingiizreled
Green, Luton
ML17 el Road traffic Aircraft Ulielifz etz
Central Beds
ML18 Stevenage Aircraft a_nd Occgsmnal dog Unattended
road traffic barking
Road traffic, Unattended
ML19 Heistesl, Aircraft occasional
Dacorum . o
gardening activities
ML20 Jockey End, Aircraft Occaspnal o Unattended
Dacorum gardening activities
ML21 Preston, North Road traffic Aircraft Unattended
Herts
ML22 Holywell, Central Aircraft Occaspnal o Unattended
Beds gardening activities
A602 Stevenage Attended
ML23 Road, North Road traffic Pedestrians
Herts

LLADCO-3B-ARP-00-00-RP-YE-0007 | Issue 1 | 4 October 2019

Page 22




Future LuToN: Making best use of our runway

Preliminary Environmental Information Report

Volume 3: Appendices

Appendix 9 Noise and Vibration

Dominant Sy Seuid Measurement
Location Details Sound y Format
Sources
Sources
ML24 Hiitchin Read, Road traffic None Quended
Luton
ML25 A505 Beech Hill, Road traffic Pedestrians Attended
North Herts
A1081 London Attended
ML26 Road, Central Road traffic None
Beds
ML27 Aslsthiatiers Road traffic Pedestrians Quended
Way, Luton
ML28 AB New Bedford Road traffic Birdcall Attended
Road, Luton
B653 Lower Attended
ML29 Harpenden Road traffic Occasional train
Road, Central passbys
Beds
. Road traffic, Unattended
ML30 Lo, Aircraft occasional
Aylesbury Vale . L
gardening activities
Road traffic, Unattended
ML31 St Pauls Walden, Aircraft occasional
North Herts . .
gardening activities
4.1.6 Information relating to the measurement equipment used during

the survey is presented in Table 10.

Table 10: Instrument details

Location Instrument Manufacturer Model ﬁirr:watlaer
ML1 Sound-level meter | Rion NL-52 420765
ML2 Sound-level meter | 01 dB Duo 12062
ML3 Sound-level meter | Rion NL-52 743082
ML4 Sound-level meter | Norsonic Nor 140 1402919
ML5 Sound-level meter | Rion NL-52 386765
ML7 Sound-level meter | Rion NL-52 420765
ML8 Sound-level meter | 01 dB Duo 12076
ML9 Sound-level meter | 01 dB Duo 12081
ML10 Sound-level meter | Rion NL-52 542906
ML11 Sound-level meter | Rion NL-52 00529407
ML12 Sound-level meter | Rion NL-52 420764
ML13 Sound-level meter | Rion NL-52 00386764
ML14 Sound-level meter | Rion NL-52 00386763
ML15 Sound-level meter | Rion NL-52 00386762
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Serial

Location Instrument Manufacturer Model Number
ML16 Sound-level meter | Rion NL-52 420763
ML17 Sound-level meter | 01 dB Duo 12081
ML18 Sound-level meter | Rion NL-52 420765
ML19 Sound-level meter | 01 dB Duo 12062
ML20 Sound-level meter | 01 dB Duo 12029
ML21 Sound-level meter | Rion NL-52 420764
ML22 Sound-level meter | 01 dB Duo 12062
ML23 Sound-level meter | 01 dB Duo 12029
ML24 Sound-level meter | 01 dB Duo 12029
ML25 Sound-level meter | 01 dB Duo 12029
ML26 Sound-level meter | 01 dB Duo 12052
ML27 Sound-level meter | 01 dB Duo 12051
ML28 Sound-level meter | 01 dB Duo 12029
ML29 Sound-level meter | 01 dB Duo 12029
ML30 Sound-level meter | 01 dB Duo 12081
ML31 Sound-level meter | 01 dB Duo 12062
ML1, ML3, MLS,
mll:ing\liglMl\higz Calibrator Rion NC-74 34304647
ML26, ML30, ML31
ML7, ML10, ML11,
mt;g mtg‘ mtgg Calibrator Rion NC-74 35173436
ML27, ML28, ML29
mtiMﬁ;ElgﬂLlS Calibrator Rion NC-74 34425537
ML4 Calibrator Norsonic Nor 1251 | 31431
4.1.7 All sound level; meters were calibrated at the start and end of

4.1.8

4.1.9

LLADCO-3B-ARP-00-00-RP-YE-0007 | Issue 1 | 4 October 2019

monitoring and significant deviations (more than 0.5 dB) from the
reference value was noted. Full calibration details can be made
available upon request.

The sound level meters were programmed to log a number of
indicators including Laeq1, LagoT, Lato,T and Lasmax values, in 15-
minute contiguous intervals with a resolution of 1s at all
unattended  monitoring  locations. For the attended
measurements the sound level meter was programmed to record
values in 1-hour contiguous intervals with a 1-second resolution.

Figures showing the time-history of the measured 15-minute
levels over the survey period for each long-term monitoring
location are provided in Section 4.3.
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Noise Monitoring Results

A summary of the attended monitoring results is presented in
Table 11. The Laio,18n has been calculated based on the CRTN
shortened measurement procedure.

Table 11: Attended Baseline Monitoring Results

Measured Sound Levels (dB)

Location
Average Laeq,1h Average Laioin Calculated Laio,18n
ML23 75 77 76
ML24 67 71 70
ML25 78 81 80
ML26 78 82 81
ML27 79 83 82
ML28 75 77 76
ML29 69 73 72
4.2.2 A summary of monitoring results is provided in Table 12. This
includes results for the entire unattended monitoring period,
which are presented based on LTN operating on runway 08 (in
an easterly direction) or runway 26 (in a westerly direction). The
unattended monitoring results have been broken down into day
(07:00 hrs to 19:00 hrs), evening (19:00 hrs to 23:00 hrs) and
night-time (23:00 hrs to 07:00 hrs) sound levels.
4.2.3 Where sufficient noise data has not been obtained due to either

a lack of aircraft activity in a either direction or adverse weather
conditions, for example at ML2, ML17, ML19; additional noise
monitoring will be undertaken and presented within the ES.
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Table 12: Unattended Baseline Monitoring Results

Measured Sound Levels (dB)

. Day Evening Night
. Start Date End Date AT
Location Runway ) ) )
(dd/mmliyy) | (dd/mmlyy) Operation ~ Periods of Periods of Periods of
Aircraft LAeq,th LAQO,lSmm Aircraft I—Aeq,4h LAQO,lSmin Aircraft I—Aeq,Sh LA90,15min
Activity Activity Activity
ML1 19/10/2018 | 02/11/2018
26 10 62 84 44 8 60 83 46 8 55 81 43
8 13 67 87 36 10 65 85 27 10 61 85 23
ML2 16/04/2019 | 30/04/2019
26 4 61 85 36 3 61 81 31 0 - - -
8 8 58 77 39 7 53 75 38 8 49 73 33
ML3 23/04/2019 | 08/05/2019
26 9 55 76 38 4 52 75 33 6 48 71 30
8 10 57 81 35 8 59 82 41 8 59 81 38
ML4 16/04/2019 | 20/05/191
26 4 54 77 28 5 59 81 37 1 61 82 40
8 13 62 81 36 10 61 80 29 10 55 78 24
ML5 16/04/2019 | 30/04/2019
26 4 62 81 37 5 61 80 34 1 59 82 27
8 5 61 81 50 4 59 78 48 4 55 78 44
ML7 04/10/2018 | 19/10/2018
26 10 68 91 49 8 66 89 47 9 61 88 45
8 5 58 77 43 6 56 77 42 5 54 77 35
ML8 23/08/2018 | 19/10/182
26 9 62 62 43 7 59 87 36 9 56 68 31
8 1 50 58 47 2 49 59 47 5 46 59 42
ML9 21/09/2018 | 04/10/2018
26 6 56 74 39 6 57 74 41 5 52 72 39
8 18 58 79 49 15 56 76 48 17 54 72 46
ML10 23/04/2019 | 22/05/193
26 11 59 79 47 7 56 77 44 10 52 71 43
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Measured Sound Levels (dB)

: DEVY, Evening Night
. Start Date End Date Alell e e e e e e
Location Runway ) ) )
(dd/mmliyy) | (dd/mmlyy) Operation ~ Periods of Periods of Periods of
Aircraft LAeq,th LAQO,lSmm Aircraft I—Aeq,4h LASMax LAQO,lSmin Aircraft I—Aeq,Sh LASMax LA90,15min
Activity Activity Activity
ML11 23/04/2019 | 22/05/193
26 11 58 79 46 7 57 76 50 8 55 75 49
8 18 66 84 56 13 63 83 59 15 61 82 56
ML12 23/04/2019 | 23/05/193
26 12 67 85 52 7 64 82 55 8 60 81 53
8 12 60 80 50 9 61 81 49 9 57 80 46
ML13 16/04/2019 | 30/04/2019
26 4 64 85 51 3 64 85 49 1 55 7 52
8 13 72 87 63 10 71 85 58 10 68 83 47
ML14 16/04/2019 | 30/04/2019
26 4 73 88 66 3 71 82 60 1 66 82 46
8 13 66 77 54 10 64 77 48 10 60 77 42
ML15 16/04/2019 | 30/04/2019
26 4 67 77 59 3 64 77 52 1 59 75 46
8 8 54 75 40 7 51 73 32 9 48 73 26
ML16 23/04/2019 | 08/05/2019
26 10 50 74 39 7 53 78 37 7 44 67 30
8 1 58 76 40 1 60 76 39 2 50 76 29
ML17 04/10/2018 | 25/10/184
26 11 49 66 41 11 44 60 35 10 40 57 32
8 6 60 80 40 7 53 74 35 10 47 71 35
ML18 23/08/2018 | 21/09/2018
26 19 51 74 43 16 52 70 43 23 46 68 37
8 0 - - - 0 - - - 1 44 48 42
ML19 19/10/2018 | 02/11/185
26 7 53 73 36 6 52 70 35 6 47 70 33
ML20 21/09/2019 | 13/10/186 8 3 53 71 37 3 51 69 31 5 50 68 27
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Measured Sound Levels (dB)

: DEVY, Evening Night
. Start Date End Date Alell e e e e e e
Location Runway ) ) )
(dd/mmliyy) | (dd/mmlyy) Operation ~ Periods of Periods of Periods of
Aircraft LAeq,th LAQO,lSmm Aircraft I—Aeq,4h LASMax LAQO,lSmin Aircraft I—Aeq,Sh LA90,15min
Activity Activity Activity
26 14 51 69 35 13 46 62 29 12 42 52 28
8 8 57 82 41 7 52 75 33 9 47 72 30
ML21 23/04/2019 | 08/05/2019
26 10 60 81 41 7 53 76 34 7 46 72 29
8 3 53 71 37 3 51 69 31 5 50 68 27
ML22 21/09/2018 | 19/10/186
26 14 51 69 35 13 46 62 29 12 42 52 28
8 3 51 68 36 3 50 67 35 3 48 68 30
ML30 23/08/2018 | 21/09/187
26 12 50 66 37 11 43 60 32 14 40 60 27
8 5 55 73 35 5 55 73 33 5 52 72 29
ML31 23/08/2018 | 21/09/188
26 18 52 69 36 16 51 68 31 19 48 68 27

Laeq T Was calculated using the logarithmic average of measurements, Lasmax Was calculated using the statistical 90th percentile to remove potentially anomalous measurements that may
occur due to noise events in close proximity to the microphone and the Lagor Was calculated as the arithmetic mean.

1 Recorded data are from 23/04 to 30/04 and 08/05 to 20/05
2 Recorded data are from 23/08 to 02/09 and 14/10 to 19/10
3 Recorded data are from 23/04 to 05/05 and 10/05 to 22/05
4 Recorded data are from 04/10 to 12/10 and 19/10 to 25/10
5 Survey period is 9 days instead of 2 weeks, however, the results are considered to be consistent with a longer time period
6 Recorded data are from 21/09 to 30/09 and 04/10 to 13/10
7 Recorded data are from 23/08 to 01/09 and 05/09 to 14/09
8 Recorded data are from 23/08 to 02/09 and 10/09 to 19/09
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4.3 Noise Monitoring Time Histories
Measured Baseline Sound Levels, ML1
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Measured Baseline Sound Levels, ML2
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