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1.
Introduction

Introduction

At the request of local residents, Heathrow Airport Ltd installed a
temporary noise monitor to the east of the Neilson Recreation Ground
in East Molesey between 24" January 2018 and the 15" October
2018. This report presents an analysis of operational and noise data
over this period.

The report is structured using a template developed by Anderson
Acoustics working with members of the Heathrow Community Noise
Forum (HCNF) Working Group for Monitoring & Verification. It is set
out as:

+ Section 2 - Key Findings are presented.

+ Section 3 - Background & Methodology provides an overview of
how the airport operates, noise and how the data (both operations
and noise) have been analysed.

+ Section 4 -Flight track data presents analysis of the flight tracks
and operations above East Molesey including routes, proximity,
spatial distribution, height and aircraft types. As flight track data has
been collected for many years in the airport’s noise and track-
keeping (NTK) system, analysis has compared the noise monitoring
period with an equivalent period in 2013.

+ Section 5 - Noise Monitor Data presents an analysis of aircraft
noise events and overall community noise levels as measured at
the noise monitor. Noise data is analysed only for the monitoring
period. Comparison with a historic period is not possible as
monitoring has not taken place at the same location previously.

+ Section 6 - Noise Modelling This section presents noise levels
derived from noise modelling. Aircraft noise models have been
generated for easterly and westerly days for the summer periods of
both 2013 and 2017 using AEDT. Previous reports have been based
on Heathrow's verified noise model using INM. This software has
recently been superseded by AEDT.

« Section 7 - Appendices will present large scale versions of all of
noise modelling results and provides greater detail on noise
terminology around how sound is described, how aircraft noise is
measured and how differences of sound level relate to human
perception.

It should be noted that this report is intended to describe noise
exposure rather than the impact of that exposure - we cannot judge
how each individual will respond. The report describes exposure and
differences therein (as applicable) of aircraft using a variety of both
operations and noise related metrics.

Whilst this report is a comprehensive analysis, it is not intended to be
exhaustive. Should there be any questions or comments arising from
the data presented herein, these should be addressed to the Heathrow
Community Noise Forum (HCNF) for additional analysis.
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2.
Key Findings

Key Findings

Operations and the community

The noise monitor in East Molesey is predominantly
overflown by easterly departures. It is located close to the
centre line of the MID departure route from the southern
runway and about 1.5km from the edge of the GAS route.

Approximately 16% and 5% of aircraft departing to the east
follow the MID and GAS route respectively.

On full days of easterly operations, there was a 6% decrease
in aircraft passing through the gate compared to the
corresponding period in 2013. This reduction occurred
between the hours 06:00-09:00 and 18:00-22:00.

The position of the main swathe of aircraft following the MID
route has moved about 500m to the east. In 2018, the
aircraft appeared to follow two distinct paths within the
swathe. This is in contrast to 2013 when most aircraft would
concentrated along a single path.

Aircraft above East Molesey are flying at broadly the same
height in 2018 compared to 2013 although there have been
more significant changes for individual aircraft types. For
example the average height of the B787 has reduced by
700ft.

There has been a shift towards the use of large twin engine
aircraft passing over East Molesey on easterly departures
driven by the increase in use of B787 since 2013.

Noise levels in the community based on

measurement at the East Molesey monitor

Aircraft noise contributes to the ambient noise
environment in East Molesey when the airport is on
easterly operations.

Daytime average hourly noise levels are between 4
and 12dB higher on easterly days compared to the
corresponding hour on westerly days.

Ambient (aircraft and non-aircraft sources) noise

levels are highest in the hour 07:00-08:00 and fall
across the day. Average noise levels from aircraft on
easterly operations tend to increase over the course of
the day and reach a maximum in the hour 22:00-
23:00.

During full days of easterly operations, there are, on
average, 62 aircraft noise events per day. On full days
of westerly operations there are less than 1 noise
event per day.

Depending on the metric used, the A380, B747 and
A340 (all quad engine aircraft) are the loudest aircraft
types at East Molesey. The A319 and A320 are the
quietest aircraft types.

On average, the hour 20:00-21:00 experiences the
most aircraft noise events, this is during a period when
the proportion of larger aircraft are passing over the
area.

Difference in community noise levels between
2013 and 2017 based on noise modelling

On easterly operations, there was between a one and
two decibel decrease in average modelled daytime
noise level Lyeq 16n DEtWEEN 2013 and 2017.

The modelling indicates an increase of up to 25
daytime N65 events over the same period.

There was reduction in average night time noise levels
Laeqsnr Of between 2 and 3 decibels from 2013 to
2018.

Over the same period, the number of aircraft noise
events exceeding 60dB on an average night decreased
by up to 2 per night.
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3.
Methodology

Wind direction and operating direction

The direction aircraft land and take-off from Heathrow depends on
the direction of the wind. For safety reasons, aircraft take-off and
land into the wind.

When the wind blows from the west, aircraft arrive from the east,
over central London, and take off to the west. This is called westerly
operations. Conversely, when the wind blows from the east, aircraft
arrive from the west over Berkshire and take off to the east. This is
called easterly operations.

The figures below show flight tracks for a typical day of easterly and
westerly operations. Arrivals are shown red, departures green. The
position of the noise monitor is indicated by the yellow pin drop.
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Understanding how wind direction affects aircraft operations

The proportion of easterly/westerly operations

Around Heathrow, the prevailing wind direction is from the west.

Heathrow also operates what is known as the ‘westerly preference’.
Aircraft will continue to operate in a westerly direction until there
are tail winds consistently of 5kts or more. This was implemented to
protect more densely populated areas to the east of the airport.

As aresult, the airport is typically on westerly operations for about
70-75% of the year.

The figure below presents the annual proportion of easterly and
westerly operations for the last 7 full years.

O, —
, 100% 1500 _
“’E [7)
o
£ 80%F 1490 8
v =
> a
s 60%+r 1480 €
Y ()
5 ;
(0] 0, -
o 40% 1470 3
b= =
8 20%r 1460 Z
o 2
a
0%

2011 2012 2013 2014 2015 2016 2017 2018
I costerly [N \\csterly e Annual movements

Note: Further information about operations at Heathrow can be found at
http://www.heathrow.com/noise/heathrow-operations




.
Methodology

Understanding where aircraft fly near to East Molesey

The images to the right present a typical day of westerly operations
(top) and easterly operations (bottom) with arrival tracks shown in
red and departures in green.

Aircraft departing the airport follow one of six pre-defined routes
(NPRs), typically based upon their destination. These are
represented by the purple and grey corridors.

East Molesey is predominantly overflown by easterly departures. It
is located under the easterly MID noise preferential route (NPR) and
not far from the edge of the easterly GAS route

During westerly operations the area can be overflown by aircraft in
the Ockham stack. These aircraft will generally be at an altitude
greater than 7,000ft.

Arrival and departure tracks on westerly operations (NPRs
shaded in purple)
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DET and GOG are the new names for the DVR and SAM routes respectively.

Throughout this document they are referred to as DET and GOG




.
Methodology

Understanding where aircraft fly on easterly operations

The figure to the right shows the proportions of annual route
usage by easterly operations for each year from 2013-2017.

In 2017, 16% and 5% of all easterly departures followed the MID
and GAS routes respectively, the easterly routes of most
relevance to residents of East Molesey.

There are small fluctuations from year to year, but route usage
has remained broadly consistent over the five year period.

The easterly departure routes and typical tracks are shown again
in the bottom right image.

Annual departure route use during easterly operations
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3.
Methodology

Understanding operational and gate data

Operational data.

The following operational data were provided for the period 24™ January
2018- 15t October 2018 and the same period for the four previous years:
+ Easterly/westerly movements - % of movements in easterly/westerly direction.
+ Daily logs - Number of flights operating from Heathrow per day by runway used
+ Heathrow flight-by-flight data - Aircraft type, departure route, runway.

Gate analysis.

To investigate the heights, distribution and concentration of aircraft, the

Noise and Track Keeping (NTK) system’s “gate analysis” function was used
to provide data on where aircraft have flown relative to the noise monitor.

A ‘gate’ was drawn over East Molesey centred on the temporary noise
monitor; to capture movements while the airport is on easterly operations.
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The gate is approximately perpendicular to the westerly DET route and is
7km wide, centered on the noise monitor and extends to a height of
20,000ft.

The heights and positions of each aircraft passing through the gate were
extracted from ANOMS, Heathrow's NTK system. The following data were
extracted:

» Aircraft deviation from the centre of the gate

+ Aircraft height at gate

+ Time that the aircraft penetrated the gate

« Departure route flown - ‘standard instrument departure route’ (SID)
+ Aircraft type

*  Runway used

Can the data be trusted?

Through the Heathrow Community Noise Forum (HCNF), an independent
study was carried out, investigating the accuracy of flight track data of
Heathrow systems.

The results confirming the integrity of the data and models are presented
in the following report:
http://www.heathrow.com/file_source/HeathrowNoise/Static/NLR_HCNF

20160125.pdf




3.
Methodology

Understanding measured noise data.

Measured noise data:

A Bruel & Kjaer 3639-A, Type 1 integrating sound level meter was set to
measure total ambient and background noise levels over hour periods in
addition to individual noise events which, where possible, are linked to
aircraft operations.

Measured data is passed into Heathrow’s NTK System without modification
- no data has been excluded due to adverse weather conditions.

For this report, noise data has been provided by Heathrow for the period
24N January 2018 — 15 October 2018. Note that a historical comparison is
not available since the noise monitor was not installed at this location in
previous years.

Ambient and background noise levels:

The figure below illustrates how sound levels can vary over a time period T
where aircraft events are experienced. The following metrics are typically
used to describe the overall noise environment = Lo, 1 and Lago 1. These
are described as follows:

*  Laeqr—the total sound level across period T from all sources;

*  Lagor-the sound level exceeded for 90% of the time across period T
from all sources, this is often regarded as a measure of the background
noise;

*  The NTK system provides these metrics in 1hr periods ie T=1hr.

LAeq,T

LA9o,T

A
v

Period duration T

Noise events:

When the measured noise level exceeds a pre-determined threshold, a
noise event is recorded.
For ALL noise events, three descriptors are provided:

Lamax - the maximum A-weighted sound pressure level during the event

« SEL (sound exposure level or singe event level) - the sound level of a one second
burst of steady sound level that contains the same A-weighted sound energy as
the whole event; and

+ Duration - the length of time (t) in seconds that the event exceeds the event
detection threshold set on the sound level meter. The threshold is set dependent
on local background noise conditions and can vary between monitor locations.

For noise events linked to an aircraft operation the following data is also
provided:

« Aircraft type

*  Runway

* Route

+ Position at time of Ly,

+ Position at point of closest approach.

The figure below illustrates the sound metrics associated with an aircraft

noise event. The difference between L, and SEL is typically around 10dB.
1S === === EventSEL
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Methodology

Analysing noise levels from aircraft in this area

To undertake analysis of measured aircraft noise events, two
perspectives are considered.

* Firstly, noise in the community. Aircraft overhead will generally
have a higher noise level than those further away. However, noise
from aircraft further away still contributes to the noise
environment. So when describing noise from aircraft in an area all
aircraft noise events should be considered.

« Secondly, if considering relative noise levels of aircraft it is best
practice to restrict analysis to aircraft deemed ‘overhead'’ to enable
like for like comparison. This ensures that flights that are quieter
purely as a result of being further away do not artificially reduce
the analysed noise levels from that aircraft type.

« There is no consensus as to what constitutes an overhead flight. In
February 2017 the CAA published guidance (CAP 1498)
recommending the use of an imaginary cone over the receiver with
an apex of 60 or 83 degrees. This is illustrated in the figure below.

Flights are -
considered
overhead if the
aircraft pass
within cone 60/83°
above the noise
monitor

* This community information report will, where applicable, present
results for overhead flights based on the 60 degree overhead cone
as well as all registered aircraft noise events.

10

Noise Modelling

Aircraft noise modelling has been used to provide an understanding
of differences in the noise environment between 2013 and 2017
over the wider geographic area.

Differences in daytime and night time levels for an average day and
night of easterly operations across the summer of 2013 and 2017
have been derived using the Heathrow AEDT model.

Example contours generated by aircraft noise modelling
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4.
Flight Track Data

Overview of flight track data—Easterly Gate

1t March—15" October 2018 (24 January—28" February omitted to avoid Operation Freedom Trials in historic comparisons)

Total 152,297 departures
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4.
Flight Track Data

s the number of flights over the area differentin 2018 to 20137

+ The figure to the right shows the total number of departures that 15000 ¢
passed through the easterly gates in the period from 15t March to
15% October from 2013 to 2018. It should be noted that the data
from the period 24 January — 28™ February has been omitted in
this report to avoid comparing movements in 2018 to a period in
which the Operational Freedoms Trial took place in 2013.

* Annually, between around 7,000 and 15,000 movements
penetrated the gate on easterly operations departing from the
southern runway

* Year to year changes can be attributed to fluctuations in the
proportion of easterly/westerly operations (determined by wind Ay
direction), total number of movements and the proportion of S O
aircraft flying each departure route.

I\/
» The table indicates that the proportion of easterly operations in D

; o/ i o) Proportion of easterly operations .
2013 period was 38%, in 2018 36%. (all Heathrow flights) 38%  36% 2% N/A
* On afull day of easterly operations;

ons

10000 r

through easterly gate on
easterly operat
Ul
o
o
(@]

Number of aircraft passing

A N KO - Ng

Average number of easterly departures passing

. . - i ¢)
* There was a 5% decrease in departures through the gate in the through the easterly gate during days of 100% (11063.,-.. (;g)%. (_192) (_152@,)
2018 period compared to 2013. easterly operation.
. 3 3 3 Average number of easterly arrivals passing
The proportion of d_ep_artures passing overhecjd at the monitor rough the easterly gate during days of 160% 5 5 +0 +0%
also decreased (as indicated by the numbers in parentheses). easterly operations. (2) (1) (-1) (-50%)
+ On fgll days of westerly operations, the number of movements T — . , "
passing through the gate decreased but the numbers are small throug? the westerly gate during days of 100% (1)* 0)* 1) +0%
. . t ti .
compared to the westerly operations and are at an altitude greater Westery operstions
than 7,000ft. Average number of westerly arrivals passing ) 5y 53 " 5%
through the westerly gate during days of 100% (8) (8) 0 0

westerly operations.
Note: Wherever this section of the report refers to 2018, it should be noted that this is
specifically the measurement period from 15t March 2018 to 15" October 2018. Similarly, 2013
specifically refers to the period from 15t March 2018 to 15t October 2018.

* Figures in parentheses indicate the number of flights passing through the 60° overhead cone.
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4.
Flight Track Data

s the concentration of easterly operations different between 2013 and 20187

» The figures to the right are heat maps showing the 2D concentrations 2013
of departing aircraft as they pass through the gate during the 2013 7000 ~ , =
(the upper figure) and 2018 (the lower figure) monitoring period in 6000 e
addition to the concentration at different distances from the centre 5000 o [ sz
along the length of the gate shown by the grey bars. € 4000 St | s
* The scale presents colours for the proportion of aircraft in each grid £ 3000 ""-.-;'% e
square (pixel). For example a “"red” pixel indicates 1.1% of the 2000 cPT
movements passing through a grid square in the gate in both figures 1000 i N
(it should be noted that the number of movements this represents 0 mco . — — 3/000 = S oo
may differ between the figures —in 2013, 161 flights represent centre pevaton m)
1.1%, in 2018 this figure was 141). 2018

1.1%/141

* The gate has been designed to be perpendicular to the route closest
to the noise monitor, 09RMID. Since the gate is straight, it will cross
the GAS route at a slight angle which will result in a wider swathe on
the heat maps and is not representative of actual concentration.
Therefore, is not possible to compare the concentration of different
routes but may still be useful in comparing changes year to year.

6000

5000 088%/113

0.66%/85

Height (ft)
[FEENFN
& &
s o
5 o

0.44%/56
2000

0.22%/28
1000

» The figures indicate that there have been changes to the position of . 19 0 S W% W% 1% o003 W
flights over East Molesey. In 2013, most aircraft flying down MID fell . 2000 T e petion 2000 5000 A

within a swathe some 500m wide (indicated by the dark red spot). In

2018, it appears that aircraft on MID are following one of two distinct Dray AU

paths (now indicated by two smaller spots). flight  wciosm Nofed Cuen™™
+ The position of the full swathe of MID has also moved about 500m 84 monitor....
towards the east. AR N ETS

{150
fagajom 15%3 o 3 (asatomIs2M

Note: The "heat maps" have been normalised to account for differences between the number of westerly departures
in each of the monitoring periods. This allows the concentrations in each graph to be compared. This method does iz T
not account for any changes in daily number of movements passing through the gate - these changes are presented

on Page 13. The maps are divided into grid squares, 50m horizontally by 60ft vertically. 4
b
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Are aircraft heig

The table to the right presents the average height of aircraft on the
MID route departing the southern runway (09R) as they passed
through the gate in the 2013 and 2018 periods.

This indicates that aircraft above East Molesey were on average
broadly the same height in 2018 than 2013.

The figures present the distribution of these aircraft height through
the gate comparing 2013 with 2018 (upper figure) and the average
height by aircraft type (lower figure).

The upper figure shows that although the proportion of the lowest

aircraft were similar in 2013 and 2018, there was a clear shift from
the proportion of aircraft flying between 4,000-4,500ft in 2013 to

between 3,000-3,500 in 2018.

The lower figure shows that the height of aircraft varies with type.
The B737 is the highest aircraft type while the A380 and A330 are
the lowest.

The B787 experienced the largest decrease in altitude above East
Molesey in 2018 compared to 2013 while the A340 had the largest
increase in altitude.

15

4.
Flight Track Data

nts different between 2013 and 20187
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4.
Flight Track Data

Is the fleet mix different between 2013 and 20187

« The table to the right presents the mix of departing aircraft that

passed through the westerly gate and overall at Heathrow in the
2013 and 2018 periods. Category ye

+ For simplicity the fleet mix has been splitin to 5 groups:

+ the A380 A380 0.0% 0.8% 3.8% 3.5%

+ quad (four) engine aircraft (including B747, A340), Quad engine 9.0% 6.0% 9.8% 52%

+ twin engine large aircraft (B777,A350,B787,A330)

- twin engine medium aircraft (B767) Twin engine large 14.2% 23.4% 17.4% 27.7%

+ twin engine small aircraft (B737, A320 family). Twin engine medium 7.9% 2.9% 2.9% 4.1%
» Previous slides indicated that the number of departing aircraft T 68.9% 65.8% 66.1% 60.5%

flying through the easterly gate has decreased on an average day
of full easterly operations between 2013 and 2018 by 5%.

* The analysis on this page indicates that there was an increase in
the proportion of A380 operations departing through the easterly
gate from zero in 2013 to 0.8% in 2018, however this proportion
is less than the proportion operating at the airport.

» The proportion of large twin aircraftincreased as a result of the
increased use of the B787. This resulted in a decrease in the
proportion of other quad engine aircraft as well as medium and
small twin engine aircraft.

» The figure provides a more detailed picture of how the fleet mix

} Quad engine
A

Twin engine
large

Twin engine
medium

-

Proportion of aircraft type passing
through gate (%)

. . . . . A320 Twin engine
has changed across the period. The aircraft categories used in this 30k o > small
report are distinguished by the different colour schemes. i

20 |- -
10 7| A319
0 1 Il Il Il J
N~ N N 0 N N o

* Days of 100% easterly operations only g 4
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4.
Flight Track Data

Does the number of flights over the area vary across the day?
Is there a difference between 2013 and 20187

The figures to the right present the average number of departures
through the easterly gate per hour in 2013 and 2018 during days of
100% easterly operations

The figure shows that, on average, in 2018 between 6 and 12
departures passed through the gate per hour during daytime hours
(07:00 —23:00) . The busiest hour being 16:00-17:00.

During the shoulder hours of 06:00-07:00 and 23:00-00:00, on
average 3 and 4 departures passed through the gate respectively
The 5% decrease in aircraft passing through the gate on full days of
easterly operations (see Page 13) compared to 2013 was generally
due to a reduction in departures passing through the gate during
the hours 06:00-09:00 and 18:00-22:00.

Of the total 229 days in the 2018 monitoring period, 109 days
(48%) were 100% westerly operations and 54 days (24%) were on
100% easterly operations. A change of direction occurred during
the remaining days.
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5.
Noise Monitor Data

Overview of noise monitor data recorded at East Molesey

245 January 2018~ 15 October 2018
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5.
Noise Monitor Data

Noise monitoring overview

Monitori ng location, duration and setu P Noise preferential routes, monitor position and flight tracks on typical easterly day

« Atemporary noise monitor was installed Neilson Recreation
Ground in East Molesey between 24/01/2018 and 15/10/2108.

The monitor was set up to record noise events based on a
threshold sound pressure level of 58.3 dBA being exceeded for
more than 10 seconds.

The location of the noise monitor is shown in the figure to the
right. It is close to the centreline of the MID NPR and just outside
the GAS NPR on easterly operations.

Noise event summary

+ Atotal of 6,927 noise events were measured during the
monitoring period. Of these around 91% were from aircraft using
Heathrow and 7% were from non-aircraft sources.

Almost 87% of the aircraft registering noise events at the noise
monitor were using the easterly MID route, the vast majority of
the remaining events were easterly departures on the GAS route.

Overall, 87% of aircraft registering noise events were overhead

(based on the 60° cone) - 99% of these were on the easterly
MID route.

Percentage of aircraft noise events by route

Easterly Westerly
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5.
Noise Monitor Data

Does the direction of operation affect the number of measured aircraft

noise events?

* Noise events are predominantly captured at East Molesey during 120r

periods of easterly operations by aircraft using the MID route. The
remainder are generally easterly departures on the GAS route.

+ During the monitoring period, 128 out of 265 days (48%) were
100% westerly operations and 64 days (24%) were 100% easterly
operations. On the remaining days, the airport switched direction of
operation during the day.

» During days of full easterly operations, there were, on average, 62
aircraft noise events triggered per day.

» During days of full westerly operations there was an average of less
than one aircraft noise events per day.

* On average, 87% of measured aircraft noise events were recorded
by aircraft passing within the 60° overhead cone.

* Over the 265 days for which monitoring was taking place, 25% of aor
days experienced 50 or more aircraft events whilst 55% of days
had less than 5 aircraft noise events.

|

=

o

o
T

80

60

Number of Aircraft Noise Events

+ Itis noted that an absence of aircraft noise events does not mean 20
that aircraft would not necessarily be audible. There may be aircraft
further away that are audible but have not triggered the noise event | ||
detection threshold. O b Lo o
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1
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5.
Noise Monitor Data

What was the range of L., and SEL noise levels from aircraft events?

+ The figures to the right present the range of L., (top) and SEL 1000
. . . max I /330
(bottom) noise levels for all aircraft noise events measured at East I 050 Engine
Molesey monitor during the monitoring period. An explanation of 800 - I T\in Engine Large
metrics is given on page 9. [ Twin Engine Medium
. P - I 7\vin Engine Small

The table below presents the average™ L,,,., and SEL for each
aircraft type group.

* The average L., and SEL of all aircraft events are 67.2 and 76.7dB.
The distribution of noise levels is dependent on aircraft size with
the larger aircraft generally recording louder events.

Average SEL, dBA 0

Total number of aircraft
noise events

60 65 70 75 80
A380 : 84.
g 747 &3 LAMax (dB)
Quad engine 73.6 84.2
Twin engine large 68.4 78.2 800 I £330

I Quad Engine

Twin engine medium 69.1 78.7

Twin engine small 65.5 74.6

» As this analysis considers ALL events measured at this monitor
regardless of distance or route these results cannot be used to
compare the relative noise levels of aircraft types. An analysis of

g I Twin Engine Large
00 [ ]Twin Engine Medium
I 7\vin Engine Small
. 400 [
' ' ' : 200
maximum of 85dB. -I iiilll.--_

aircraft type noise levels is presented on page 25
« For non-aircraft related events, the mean L,,,., is 65.7dB reaching a

Total number of aircraft
noise events

C)

* Note: throughout this report, unless otherwise stated, the arithmetic mean is calculated.

SEL(dBA)

22



5.
Noise Monitor Data

How does the duration of an aircraft event vary?

an aircraft event)

Aircraft group Average noise event duration (seconds)

A380

Quad engine aircraft
Twin engine - large
Twin engine - medium

Twin engine - small

The duration of an event (as defined for the purposes of this
comparison only) is the time for which the noise level exceeds the
event threshold level, which, in this case is 58.3dBA.

In addition, events are only recorded if the duration is longer than
10s to prevent impulsive sounds which are not characteristic of
aircraft noise being recorded or to prevent shorter duration
transient events such as cars or lorries being captured.

The average duration of all measured aircraft events was 22.2
seconds. The duration is largely dependent on the noise level of the
event with the average event duration of the quad engine aircraft,
predominantly B747-400s, being around 42 seconds while the
duration of the smaller twin engine aircraft is 18 seconds.

The >60 seconds category includes all events with durations more
than 60 seconds, which are most likely to be due to one event
combining with another (e.g. one of which may not necessarily be

30.8
422
25.8
24.3
17.5

450

400

350

300

250

200

150

Number of aircraft noise events

10

o

50

B 50
B Quad Engine
-Twin Engine Large
|:|Twin Engine Medium
- Twin Engine Small

10 20 30 40 50 60

23

Event Duration (s)



5.
Noise Monitor Data

Which aircraft types account for the measured noise events?

« The table to the right shows the proportion of aircraft noise events
recorded for each aircraft type overall, by route and whether the Aircraft Type | Total* Overhead™*
analysis shows it to be overhead at the noise monitor. m

* The aircraft types listed are limited to the most common aircraft A320 33 32 1 0 32
types Qperat?ng at Heathrow. The remaining aircraft types are listed il 15 15 0 0 15
under '‘Other".

« As with the Heathrow Airport's traffic in general, the A320 family 82 14 14 ! 0 14
(A319, A320 & A321) dominate - accounting for 62% of all aircraft 8777 11 4 6 0 5
noise events detected by the monitor.

B747 8 6 1 0 6

« The B777 (twin-engine large) series of aircraft account for around
11% of the measured aircraft noise events, which are measured B767 5 4 1 0 4
from both the MID and GAS routes.

« The A380, B747 and A340 are the largest aircraft that operate into
Heathrow (and therefore often the loudest) are responsible for 2%,
8% and 3% of the total aircraft noise events respectively. B787 3 3 0 0 3

* The newest aircraft type in service, the A350 only generated 8

A330 3 3 1 0] 3

A340 3 2 0 0 2

_ : -1V ) A380 2 2 0 0 2
noise events during the monitoring period. The B787, another

relatively new aircraft type, now accounts for 3% of the noise B737 B B 0 0 !
events Other

* Approximately 1% of noise events were from aircraft on westerly
operations.

2 2 0 0] 2
* Percentage based on 6,334 aircraft noise events recorded between 24th January — 15" October 2018
** Defined as being with the 60 degree cone described on page 10
***Totals may differ to sum of aircraft types due to rounding

. A



5.
Noise Monitor Data

Comparison of average noise levels for different aircraft types

L from overhead aircraft (dBA)

The plot in the top right show the average (arithmetic mean) L,,,, Of AMax

each aircraft type in addition to the 5" and 95™ percentile within the 60 65 70 75 80

60° overhead cone. The large majority of these were on the easterly A380 , B

MID route. B747 : B

A340 : [}
. . ) ) A330 | ] .

* The highest average measured noise level is from the A380, which B777 : B
at 76dB L, Was marginally greater than the B747 and A340, the B767 = B
other two quad engine aircraft operating at Heathrow. E;gi :‘ .. !

+ It should be noted that there is a large range of levels for each B737 : B
aircraft type, typically between 4 and 10 decibels depending on the A350 ——
aircraft type. ﬁgig ! ..

+ Two members of the A320 family, the A319 and A320, were, on Other| |
average, the quietest aircraft types over the East Molesey monitor
at approximately 65dB. SEL from overhead aircraft (dBA)

« The B787 and A350, the newest aircraft types in service (both in the 70 75 80 85 90
medium twin engine category) generated average L,.., levels of B747 | B
around 66 and 65dB respectively. A380 e

A340 = B
. . : A330 = H =

The plot in bottom right corner shows the average SEL of each aircraft B777 : B

type. The SEL takes into account of all energy within a noise event. The B767 = B

relationship of aircraft types is similar to that seen in the L,,,.., plot B787 ’ B '

with the notable exception being the B747 is level is greater — this is ﬁ321 : L]

: : 350 ——
likely to be due to longer durations seen on page 23. B737 | ]
A320| ]
A319| | B
Other | + B

In accordance with CAA guidance, this analysis has used the 60 degree

y
overhead cone. ‘

N
25 / A



5.
Noise Monitor Data

How does the number of noise events vary across a day?

+ Itis recognised that the response to aircraft noise is related to more 5r
than average noise levels alone. The number of events and their [ N
individual levels are becoming increasingly recognised as a useful a5k I \65 (not including N70)
indicator of community response to aircraft noise. ™| I N60 (not including N65)

* The N, metrics describe the number of events in a period where

the Ly, €Xceeds a given value. For example, an N65,;, of 10 0 AT
means that ten aircraft generated a maximum noise level greater S
than 65dBA in a single hour. 2 35+

« The figure to the right shows the average hourly N60, N65 and N70 2
values across an average 24hr day for days of 100% of easterly 2 3l
operations. =

(5]

+ Between the hours of 06:00 and 00:00 there are typically, between 2 o5l
1.5 and 5 events being registered per hour. The busiest period is e
between 17:00 and 23:00, during which, there is an average of at 2
least 3.5 events in every hour. € 2f

* Thereis also a peak between 07:00 and 08:00 during which there o
are on average around 4 events in the hour. 15+

* On an average easterly day, the N65 during the 16h day period E

(07:00-23:00) was 54; the N60 during the 8h night (23:00-07:00) 1k
was less than 4.

* The N60 during the night period on easterly days is predominantly
made up of schedules departures between 06:00 and 07:00 and
late runners between 23:00 and 00:00.

00:00 04:00 08:00 12:00 16:00 20:00 24:00
Hour of day
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5.
Noise Monitor Data

How does the number of aircraft noise events vary across a day?

The top right figure shows the average number of noise events

during each hour of the day for days of full westerly operations.

* During daytime hours, there were typically between 1.5 and 5
aircraft noise events flights per hour of which the majority were
overhead (passing within the 60° cone above the monitor).

* The proportion and number of overhead aircraft is greatest in the
periods 10:00-12:00 and 22:00-23:00.

The lower figure shows the same data broken down by aircraft size.

» Before 10:00, the vast majority of noise events were from small
twin engine aircraft; predominantly the A320 family.

* Small twin engine aircraft account for more than half the aircraft
noise events throughout the day until 21:00 at which point the
proportion of medium and large twin engine aircraft, and quad
engine aircraft increases significantly.

* The majority of A380s pass over East Molesey between 18:00 and
23:00.

27

- N w B (&)}

o

Average number of daily noise events

()}

I /380

I Ouad Engine

I Twin Engine Large

I 1Twin Engine Mediu

I Twin Engine Small I

: ol .} 1

N

w

N

—_

L I

Average number of daily noise events

o

I Overhead Flights
I Non-overhead flights

00:00 05:00 10:00 15:00 20:00
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5.
Noise Monitor Data

How does the L, .., vary across a day?

The figure to the right shows the average and range of L., values
of aircraft noise events for each hour of the day. The range
represents the 51 and 95™ percentile in each hour.

At 06:00 the average Ly, is approximately 65dB and increases to
about 68dB at midday. This is followed by a slight decrease until
17:00 after which the average L,,,., increases to 70dB by 23:00.

In any given hour, the range of L., is generally between 7 and
15dB. The range is a function of the fleet mix in any given hour; in
periods when there are only small twin engine aircraft passing over
East Molesey, the range is relatively small (08:00-09:00), this
increases during the day as the proportion of aircraft sizes become
more equal.

The average L. Of @ircraft between 00:00 and 02:00 reaches
73dB however the sample size is very small in this period (14 noise
events).

28

I'AMax

85 -
80 -
75 F
.
70 b -
= =
Ny ™
e e
- - ]
i =
60 | | | | 1 | 1 | | | | 1
L P PP PP PP PP
SR A O I N RN PN N N O e
Hour of Day



5.
Noise Monitor Data

Average minutes in an hour during which aircraft noise exceeded monitor
threshold.

» The figure to the right shows the average number of minutes in
each hour when the sound level within an aircraft noise event
exceeding the measured noise event threshold - in this case
58.3dBA —on a day of full easterly operations. At this location this
could be described as the amount of time (in minutes) that the
aircraft noise level exceeds 58.3dBA.

* It should be noted that individual aircraft events may be audible
when the level is below that of the monitor threshold and therefore
the total time the events are audible may be greater than given in
the figure. This would be particularly the case during the night
when background noise is lowest.

* The figure shows that on 100% easterly days aircraft noise
exceeded the monitor threshold for a total of between 0.5 and 2
minutes in each hour between the hours of 6am and midnight.

* The monitor threshold was exceeded for the greatest total duration
between 22:00 and 23:00 for a total of slightly greater than 2
minutes. There is also a peak between 07:00 and 08:00; a period
when there a lot of small twin engine aircraft departing the airport

257

15r

Average minutes in hour during which aircraft noise exceeds 60dB

Hour of Day

Note: It is important not to compare the results on this page with other sites since the 4
individual threshold can vary from monitor to monitor. The same noise event would 1
register a longer duration if a lower threshold were to be used. 29 / A



5.
Noise Monitor Data

Do aircraft contribute to overall ambient noise levels on days of westerly

operations?

The figure to the right shows the average (arithmetic mean) hourly
Laeq,1nr @Nd Lagg 1, ON days where 100% of operations were either
westerly or easterly.

It should be noted that these metrics describe the overall noise
environment including all noise sources, not just aircraft noise.

During the period, from 00:00 to 07:00 there is a small difference
between the easterly and westerly operations suggesting the night
time noise environment is not dominated by aircraft noise.

Across the course of the day, the difference in noise level between
easterly and westerly operations increases to a maximum of 10dB
between 21:00 and 23:00. This suggests that during these hours, on
easterly operations, the overall noise environment is governed by
aircraft noise.

During this period the Lyeq1p,reaches it's maximum level of 54dB.
This occurs at a time when background noise is reducing (as
indicated by the Lyg).

During the period the monitor was in place, the average daytime
Lpeqi6nr DEtwWEEN 07:00 and 23:00 was 52dB on easterly operations
and 47dB on westerly operations from all noise sources.

During the night, the average Ly, g, D€tween 23:00 and 07:00 was
45dB on easterly operations and 43dB on westerly operations.

*It should be noted that the Lygq16n has been calculated using the average of the hourly values
for easterly and westerly days during the monitoring period. This is different to the published
annual contours which calculate the LAeq,16hr over a 92 day period over the summer.

30
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Average daytime aircraft noise levels — easterly operations

* The figures to the right show the 2013
and 2017 daytime Lyeq 165 DaNds in the
left column and N65 bands in the right
column for an average easterly
summer day when the airport is on
100% easterly operations.

* The position of the noise monitor is
marked by the orange dot.

* The N65 is defined as the number of
aircraft noise events where the Ly,
exceeds 65dBA over the 16 hour day
period between 7am and 11pm.

. A ) o i o )

Easterly N65 Day, 2013 (number of events)

+ Larger figures are shown in Appendix A.

s
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S LT
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Jb dacst) Easterly N65 Day, 2017 (number of events)
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6.
Noise in the Wider Area

Differences in average daytime aircraft noise levels —easterly operations

The difference in the modelled average Laeq 16nr 3N N65 6 1,
contours around Heathrow between 2013 and 2017 are shown in
the figures to the right. This is for an average easterly summer day
when the airport is on 100% easterly operations

The upper image shows the change in daytime Lyeq 165, @nd the
bottom image shows the change in daytime N65 ;.. Areas with a
decrease in average exposure are shown in blue and those areas
with an increase in average exposure shown in pink.

At East Molesey there was between a one and two decibel decrease
in average modelled daytime noise level Lyeq 16, DEtWEen 2013 and
2017 however the modelling indicates an increase of up to 25
daytime N65 events.

It should be noted that, all other variables remaining constant, a
difference in 15% of noise events, would correspond to about a
1dB increase/decrease in Lyeq16nr@Nd @ 100% increase would
correspond to about a 3dB increase/decrease in Lygq 16n-

Larger figures are shown in Appendix A.

33

Daytihe Laeq.16n difference 2017 minus 2013

nnnnnnnnnn

Daytime N65 difference 2017 minus 2013
\“‘: T "j “‘\ :}B\T

S RN
- ‘ N7 "\:f? ﬁ
‘ l % j‘/, G A Af//\’
i —-_.H PRSI 7
: N
.......... ///i,» ;‘
/ N / C - HQ\’
BT 1 r—




1

Introduction

3.
Methodology

2.
Key Findings

4

Fiight Track Data

5.
Noise Monitor Data

6.
Noise in the Wider Area

Average night-time aircraft noise levels —easterly operations

» The figures to the right show the 2013
and 2017 night-time Lyeq gn baNds in the
left column and N60 bands in the right
column. This is an average noise level on
an average easterly summer night
between 11pm and 7am when there are
100% easterly operations. Generated
from an average easterly summer day
when the airport is on 100% easterly
operations

* The Lyeqsn CONtours are presented in 5dB
intervals from >40 to > 65dB.

* The N60 is defined here as the number of

N60, night-t

7.
Appendices

ime

- || Easterlies LAeq, 8hr 2013

T ]

A |

D

aircraft noise events that exceed 60dBA
over the 8 hour night period between
11pm and 7am.

+ The figures to the right shows the average
N60g,, values for 2011 and 2015 from 1
up to greater than 80 when the airport is
on easterly operations.

* Larger figures are shown in Appendix A.
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Differences in average night-time aircraft noise levels — easterly operations

* The difference in the modelled average Ly s (Upper figure) and
N60g ) (lower figure) values on 100% easterly operations around
Heathrow between 2013 and 2017 are shown in the figures to the
right.

» Areas with an average decrease are shown in blue and those areas
with an average increase in pink.

* The results indicate an decrease in average night-time aircraft noise
Laeqenr Of between two and three decibels however the modelling
indicates there was an increase in N60 of less than 2 at Chertsey
from 2013 to 2017.

* Larger figures are shown in Appendix A.
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Appendix A: Average easterly day L. 16, CONtours (2013)

Easterly LAeq, 16hr 2013
2 j s & 8
(e e, J -
' £ A A

Whiteley Village

7N
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Appendix A: Average easterly day L., ;¢ CONtours (2017)

Easterly LAeq, 16hr 2017

55 - 57 58 - 60 61-63 64 -66

i

2019

e righ
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Appendix A: Average easterly day N65. ., contours (2013)
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Appendix A: Average easterly day N65. ., contours (2017)

Ickenham

7
X
= - AU 4
5 WILUESDE v ¢ s
e ¥ & § g
: = GCAMDEREO) =
iy N & o
ariesden: 4 "_ o ¥ AN 3
T g ¢ ) R)
\ g 3 F
L UAHILLINGDON . = %
ley, . 2 = X
3 !,\, D) N BONE!
Domey; )~ L AMBET!

"/. £ Boveney. Ewe‘n -
Fiield DS Dl
©aKiey[G; J A
It - C_ISLEWORTH
OUNSIOW, =7
= S Ston 3
\ = ICHMOND
2 5
ell
& ELT AT
Cranbburne” o
\“ 7/ [
[winkfield / 0
/ 1 (=, g a
1 ‘Woodside: SRASHEORD)
I~ ~ TEDDINGTO
e — gt
& by 4 - -
oA - I3 ~ KINGSTO)
g S > m S itietor - T
3 © Wentwoth ) X L 15 - R
Sunninghill sﬁ';nm 08 { WLV . w T 8 £ ast Molesey
A NG 7 SO 7N k 2 ‘Shepper O _ /SuRBITON|
lie — ) y ‘; e — R / ~ Noise Monitor .~
S CHERTSEY! o, b Y ) B
S WALTON!ON:THAMES)S - Thames|Ditton ong pitton: N 4
7 5 fe L = B o -/ Toiworth”
5 ' = < | / Hook. ./ | Worcesfer-Park.
DLESTONE: | WEYBRIDGE o SHER y A X
rsham 3 .
\ S : A4 f_/ -~ fenéssington &
h : y. |\ Claygate f Z_/ ; 2
A { W 5 d o : <
Easterly N65 Day, 2017 (number of events)
10-25 25-50 50 - 100 100-200 200-300 300-400 400-500 500 -600
¢ & I =%
4 Y Y 2
£ ~ Sioke DAbemon . “Woodmanstefne COULSDON
v k 5 Nauti g
[ \ y 1 i/ Jﬂ /"ﬂ \
g = e | Bontaiis S data © Crown(C gg‘/ﬁmndd base right 2019,

Document Path: CI\Usersiag!

40



1

Introduction

3.
Methodology

4.
Flight Track Data

5.
Noise

6

Monitor Data Noise in the Wider Area

endix A: Average easterly night L., g, cOntours (2013)

X P A TR NO aman 3 S S
\ ~at P zoula A
) X N o \
= . 7’ S 3 L LUESD! % i .
H | \ Stoke Roges- 3 7 XEC 2%
{ Y] ‘4“’ T : " > CAMDERT O] s
/ VI L T /,,ﬁ\’ UXBRIDGE! -
{ \ { ) /exham Street \ ey
f 3 verHzat o 2
Y { ' £ HILUNGDO
X Cowley, .
A L S8 v
Ve N\ R - %
. a5 YIEWSLEY, > g
{ J - sy £ s
y WEST; A §
- T Rictiings Par
Doiney 3 % :
3
Boveney, o1 = D R L
5
Tete] D Datche: Sl o W
5 GrEnio
©
SRS ortlake
OUNSLE)
2l
G} ing=0r? CHMOND!
raysbu
2
ell
ELT) & QX
Crantiurne” ; v ) =5
erslootin ‘
m‘ﬁald 7 2 am 9 R
{ = £
f > - ES' g - iy \THAM |
] Woodside T  ASHEGRD Sat
) S A 4 -
i Ascot A= 3 MBUED
3 ampton
& 2 i = £
(A o5
A= ~ N, cs: - - 17}
7 st  Laleham " teton— g >
F L - A |
= 1 Wentworth ~ / s 1Y d A N = 2N
w4 ! Virginia Water, S / Bper i} Ui NEW
Sumngn oo Y Nk X B &4 S / > .
A g » = Shepperton | <~ A i . _/SURBITON N
{1 5 - Noise Monitor 3 X N
< CHERTSEYA | [ N = % B
— Lyne A - | ) _WALTON'ON-THAMES hames DIton | 5ng Ditton PN .
v \ N e 5 R - Toworin .
\ ; 3
l 7 - b~ gt
Pe = Longcross - ' s e T o / ~{
\, & / 7 2 Lt iHGon
DLESTONE.|  WEYBRIDGE o x / & :
7 = h SUER J SN ZcarshATToN 4 - :
2 _ Jenessngton SUTH WASING ik |
h ~~ " Windlesh: > |\ Claygate L4 s 1
- iidEshan? y fajgal g / 5 3 e > B 8
|
- N : ] "1 4 1
Ben ./ Y (Rt | A8 - || Easterlies LAeq, 8hr 2013
Donkeydom oo 40-45 45-50 50-55 55-60 60-65 >65
WestEnd
wr
I Stoke D:Abemon . “Woodmansiéfne SCOUL
N\ 3 N, 5 Nal
o ) s ]
4 ~ el ; . I
4 \ ) sy /gt and dafabase right 2019,

7.
Appendices

41



1

Introduction

3.
Methodology

4.
Flight Track Data

5. 6.
Noise Monitor Noise in the Wider Area

endix A: Average easterly night L., g, cOntours (2017)

Ickenham 2 - S ¢
A3 \ $ 3
. R 2 4
B A UUESD! s
UXBRIDGE &)
2 ~ arlesden : 2 W :
o . GREENFGRD RY
/ G ¥ SJf - \Penvar s X ' a3
L S \HILLNGDON. 4 =i - 3
Taplow | Cowley, . \ R - = N S ¢
- N 4
Bumham \ i
| 5
I
Q
i
< 10! P ENTRORD,
LOT o L4
5 COMDI S0k
el B Siche: 0 ;
2 Ol
@ty
SUEWORTH
OUNSIO :
ll @ %
id| ) ICHMOND
ays - -
ell g f
EL AT S,
N 2 &8
Hythe En S
am WA N
5 anworth
1 4 O _ ASHEORD . %
oo 2 CUAl » : D) 0
« o G A g MBLEDO|
"\ Englefield Green ~ Fuiptsn
i - / X k> <4 2 IERTON
X / 3 ” il
i f L ] INGSTON UPON S
’/ g . Laleham oy - 3 >
Wentiworth /. . ‘ y R . - =N
i Virginaater, S < . X
. Sunnmgmusﬁf:m e ¥ o / 3 / // . i\ East Molesey NEW 5
- Sunni N [ TN Shepperton |~ d : i . “SURBITON 9 N\
{14 5 \ ) > e Noise Monitor RN
/ < A \ = ) 3 . I
{ \// Ny, CHERTSEY i f S i3 o B
N — \ Lyhe A C o el SWALTONION.THAMES ) hames Diton ong Diton R0 & x : NN 2
5 N \ 52 fi W& Tolworth >
| \ 7 gl )
'S 1l / Tongcross - \ S/ b 5% ~
¥ i P& DUESTONE; | WEYBRIDGE - SHER. o (2
1 A NA . e ACARSHATTON | g
b, T\ / A % Ottersfian / WANING
2 indieshamg? | | ]
hot ' NG 7 \/ e A )‘ A
: ~ ) guromhill ( f 7
SN | o 3
JOBIVRISRE (N [ i Whiteley Village
DonkI T ,cjom?n{\ A 45 -50 50-55 55-60
estiEnd o /)
S 7 \k Stoke DABEmon
)
il
£ s i
/ )

Document Paih: CIUsersiaam

7.
Appendices

42



1

: 2. 58 4. 5. 6. 7.
Introduction Key Findings Methodology Flight Track Data Noise Monitor Data Noise in the Wider Area Appendices

Appendix A: Average easterly night N60g,, contours (2013)

[SCORSToW ISR

RICHMOND!

1 CKENHAW

10-20 20-30 30 -40

Document Pt

43



1

Introduction

3.
Methodology

4.
Flight Track Data

5. 6.
Noise Monitor Data Noise in the Wider Area

endix A: Average easterly night N60Og,, contours (2017)

Y TR — 2 Ickenham X 3 vy T XD ¥ |
{ e e~ Fiier ] by 5 = \, ~ HAMPSTEAD. f
Farnham Common = e : R < I
! f \ X, L = £ gl B v %
) = ) % 2
A X o > LESDE! b
L 5 > 4 > < o SNl (=
| & N ' 4
\ XBR %
\ e R - ariesden 4 Z BN @ a A 2
\ X ol g | GREENFORD) e ? N\ &
. 0 . ~ Penvale' @
: S HILLINGDON W i o gy = X
\ - :
Taplow \ TN Cowley, .. \ . B 2 XN
N e N NGl s BONE
Bumham ) ¥ oo ¢ oy
- Ver 2. B Fa Cifl. g
¥ i ; \ Havest !
A . : 3
{ ] & 25 1 g s e & Skt i
{ ~ o’ N4 | N S SoUTHALSEE S o
N7 3 A 7S Ty = A TN e
N Upton WEST, DR(\V-TO oy 5 I >
D"iey Ll 3 oniood Green = 1+ _ LAvgET
' ! » I : -5
s 2 \ - a k ¢
- L ah A S ] w v N 3 =a o 1 i - -
e e S = ® : ; smson\l ' [Pt ¢, = <
Datc] COINDIOOKS M o - 0 4 Vb
(] D
D noTon (Granford;
(©aKiey G:
0
OUNSLO
B
el
Old}\W ingsors
raysbur ] u :
X B ) - b \ ell Y on
\ " ELT)
Cranbure” o $ Hythe En <
[N 7 N f
|winkfield / If‘ 22 "
/ - | STAINES. 5 =
] Woodside 3 \SHFORD = <
™ 5% B -w\ 524 ‘
"\ Englefield Green ,\\{ l/\ﬂa'm Ston:
] [/} LN
o o £ § SUNBURY. X
7 N f X AN - someuRy
3 S / ¥ Laleham P e
ot / ! Thorn 1 ) 4
{ Wentworth /PSS 0 ¢ - | ~ -
: ! Virginia Water, S o .
Sunninghill 4 % X Ly TS
Stnningdal 7 " 5il
P Sunningdale. % SO ’ it / 7 4 }
[ O 7N : [ 23 o f
/ ~ \ \, - e y
\// N CHERTSEY! ! > 4
e Lyne " sl _WALTONON:THAMES: ot 7
¥ N b e ~ Towait
] - R X i \ | 0 = / )\ as
¥ / FONgCross o N / 3 " Hook L/ | WorcesiérPark 7 o
B / DLESTONE.|  WEYBRIDGE .E‘ oy S B 7 % ds
' / Y SR R A s Lol Zommsitron N AT
7 LV, o =% woil . Jichessington suTg, WALNE .
_~Windiesham, ,,} \ / = { Gl A ) &
hot- . OV i 4 iz’ ' ¢ 4 £ i 3
£ ) ~=Burmowhill - N
s A { "
e /| ML e Easterly N60 Night, 2017 (number of events)
|
| 1-5 5-10 10-20 20-30 30-40 40-50 50-60 60-70 70 -80
W
f —
S
.
ks ~ Stoke DAbemon
\ o f \
a 5 J Yol 1)
> ‘, Z | e

Document Paih: CIUsersiaam

7.
Appendices

4h



7
A

bpendices

Appendix A: Average easterly day L., ;¢ difference (2017 minus 2013)

ickenham
5 Fulmer HAMPSTEAD,
Farnham Common
WEMBLEY, e
NoR o WILLESDEN
OIOKeR00=S] CAMDEN TOWN
UXBRIDGE
o St Harlesden
xham Street o)
GREENFORD, FINSBURY.
Iver Heath rvale’
HILLINGDON
Taplow wiey
Yeading PADDINGTON MARYLEBONE
Bumham
tvet HAYES =
YIEWSLEY EALING o
SOUTHALL
SEOdCH KENSINGTON
4 T DRAYTON
pton Richings Park
Dorney Norwood Gi LAMBETH
Spod 2sen HAMMERSMITH
Boveney ETON Sho BRENTFORD. CHISWICK e
Colnbro Heston
Fiield NINDSOR Datchet COINBEOOK! Hamondsworth Kow
Poyle e ———————— Crantord BARNES
Longford BATTERSEA
Oakley Green FULHAM
Horton SLE H M
HOUNSL hEgeR BRIXTON
—————— SHatton c 1]
Stanwell Moot Sy CLAPHAN
0ld Windsor RICHMOND WANDSWORTH
Roehampton
Wraysbury
Stanwell
FELTHAM VI CKENHAM
Cranbourne Hythe End
;. Upper Tootin
Vinkfield flam i .
STAINI Hanworth STREATHAM
Woodside 3 SIANES ASHFORD
EGHAM EDDINGTON
North Asc WIMBLEDON
Englefield Green Hampton
MERTON
SUNBURY.
KINGSTON UPON THAMES MTCHAM
Laleham
Ascot Thorpe Littleton
Virginia Water J W MORDEN
Sunninghil ginia Wa Eact Molecty NEW MALDEN
Sunningdale
Shepperton ! __ SURBITON
Noise Monitor
CHERTSEY,
Lyne WALTON-ON-THAMES Ditton i ng Ditton
Tolworth
Longcross 4
’ i\ VEYBRIDGE TR Beddington
JDLESTONE W G e
ADDIESTONE e ESHER : CARSHALTON
Ottersnaw s Chesnaton SUTEON WALLINGTON
Windlesham Clavoets Cheam
Bagshot P
urrow .
Easterlies LAeq, 16hr (2017 - 2013)
Lightwater
.Chobham .
Donkey T
WestiEnd
<5 5--4 4-3 Fei 0-1 1=2 2-3 3-4 4-5 >5
{ Pyrford
Beley, RS GO Wisley Stoke D‘Abemon Woodmansterne COULSDON
% ; pshied) 1 2 sdisreno 4 autical Miles
Knaphil L
Pyrford Village 1 o P O b PP I O |
Fontains0'S data © Crown(CEpyfight and database right 2019

45




1

Introduction

2.
Key Findings

3.
Methodology

4.
Flight Track Data

5. 6
Noise Monitor Data

Noise in the Wider Area

7.
Appendices

Appendix A: Average easterly night L., g, difference (2017 minus 2013)

Farnham Royal
il
LONDON |

'SOUTHALLS
KENSINGIONJ

ARSI
CHISWICY
BARNES
EOUHAN]
iSiEWoRTH) Mo
FUNE,

ASHIND WANDSWORTH]
Roehampton]

Wentworth

\Worcester;Park:

Woodham |

p e
West Byfleet

\
Pydorq'\ﬁl»age

f

Lk

Document P C\Users\zpmD ousticsLo: 2pL_19_011_D4980527-BA75-4062-60ES- 88807 3F TSEFESepl_18_011.mid

46



Appendix A: Average easter

s ickenham A A e
Fulmer | N » HAMPSTEAD, /Q\Q \
Farnham Common i L \ \\\
& 2% 3 Vi
WEMBLEY, e N
Stoke Poges “CAMDEN TOWN
R Harlesden
Wexham Street wHarles
Vexham Street \ SRR N FINSBURY.
T JverHeat Perivale
Farnham Royal \ HILLINGDON I: rival
Taplow ‘I\ Cowley, /') U < 3
| Yeading! ! PADDINGTON MARYLEBONE
_Bumham y 4
el navest. A - LONDO
I YIEWSLEY EALING ACION
~_ = I SOUTHALL s
S e SN A e J  § ¥ o N
SyOQCH f NSINGTON /' \ Y-
ity Langley o[ s WEST DRAYTON! YN # R ]
Domey D gy 3 LS - - \\ LAMBETH
\ Norwood Green  § NN\
A oS " -
\ Sipson Y -\L;—fv
Boveney ETON; N\ BRENTFORD, laey ¥ =~ R \),\
Heston : L
h Colnbrook nondsy W V oz \
b VINDSOR Datchet Inbr ool Hamondsworth firss y P’ \
POVle’ | g ,/ \ V4 BARNES ="
Oakley Green f1 ) ‘ ERSEA /f
Horton ISLEWORTH J A Mortiake i
HOUNSLOW ¢ ZM = i |
———— D aT00 o
Stanwell Moor.
Old Windsor & RICHMOND
Wraysbury
) o2 East Bedfont \ y,
Stanwe \ P \
) X
e FELTHAM! TWICKENHAM 7 \ /‘
Cranbourne Hythe End o
) Upper d ootin
[Winkfield Ham bR 9
Hanworth S
TAN STREATHAM
Woodside SENES ASHFORD
EGHAM EDDINGTON
North Ascot WIMBLEDON
Englefield Green Hampton
MERTON
3
S {
RHEURY KINGSTON URON THAMES MTCHAM
Laleham
'Ascot Thorpe Littleton v A ,I
p
L i v 4 A
Sunninghill ULy VR EnetMolesey uE\:/MA@;:f % MORDEN
Sunningdale / 2P ~
Shepperton I __ /SURBITON /, Y |
Noise Monitor. of- X}
S ), !
CHERTSEY. 4 v
Lyne WALTON-ON-THAMES Thames Ditton gng Ditton pe
f
Longcross. /
STONE WEYBRIDGE A / \
ADDLESTONE T ESHER /'\ _ACARSHATTON
\ SUTTONE= 5
Ottershaw = WALLINGTON
Windlesham \;,‘/
Bagshot &
Burrowhill
N eiater Easterly N65 Day, Difference 2017 - 2013 (number of events)
v | [ NN T [ [ [ [
-400--300 -300--200 -200--150 -150--100 -100--50  -50--25 25-0 0 0-25  25-50  50-100 100-150 150-200  200-300 300 - 400
Donkey Town West Byfleel
WestiEnd \ —F
N “
= il
Bisley e | SRR \ "’ COULISDON
< 5 Wisley toke D'Abernon 2 Woodmansterne -
Horsell . WOKING N\ | - [y -
2 Nedisiean 4 5 Nautical Miles
Knaphill \ 74
g Pyrford Vilage. [ L RN i R E e ] y
- \ K;um?aﬁnsms data © CrownCapyfight-and dafabase right 2019,

47

7
A

bpendices

ly day N65 . difference (2017 minus 2013)




1. 2. 3. 4 5
Introduction Key Findings

6 7

Methodology Flight Track Data Noise Monitor Data Noise in the Wider Area

Appendices

endix A: Average easterly night N60Og, difference (2017 minus 2013)

X Ickenham
¢ / \
Stoke Roges -/ [
fexham Strest
f A ver'Heath
/X — |
1\ \ |
Taplow | | 1)
2N \ S
Bumham !
ol \ S | -} Iver.
‘ 3 7 | 4 ]
¢ = ke RSy VaS =
— ] =
= -~ SloUGH Yoo s "
. ‘ Langley )
Ypton . " Richings Park:
Doiney, 3 N o/
D 7% ik MMERSMIT]
TR e SO i 5 7. 3
= » — . 0n
K . . Colnbrook: or
= = WINDSOR™ Datchet £ amonoswoth L
i £ Poyle - (Granford] s
. 5 nglora T
0akieyIG -
it i\ SIENGRI .
, QONSO) :
atton <
nvell Moo = i
alV)indsors ”

ASHEORD
e MIMBUEDON 3
,]\‘ \ :‘ S ERT O]
/ ) 1
] _ SUNBURY At e \
g Laicham ‘Littleton ' T
v { Thorpe ! ¢ 2 <2
v Wentworth ~ / o | i & - 9 ) o
Vi it S o o MORDEN
Sl s{f;mn dale. { ) S 3 X e /] . 7 1 } e 0
(5 . F #Shepperion ®f I\ 5. 'SURBITON A Y R X
-~ Noise 'Monitor x/ 2 b N
Y/ / r g S ) : o
3 ) 3 Thames, D;ROML' Y 3 \ &) \
¢ $ T ¥ @ i Tolwrth” ™ P v\ I
g & | ” / ' 3 - o
\" = / 2
3 \ NG UERSE ] e
% Nk X Iy " Beddington;
S 4 \\ ;un CARSHALTON | - b
£ - P WALLINGTON =
o Windigshamg® | Claygate 2 : WIA ) >
Babent Y \ \ ; ( = . g L ;
“umowhill -~ ]
Uaitiates, Easterly N60 Night, Difference 2017 - 2013 (number of events)
' Whiteley
| ez 210 10-8 w6 e -z 200 0 0-2 2-4 4-6 6-8 8-10 10-12 12-14
I
| .
P
L {
| b d
Oocument Path G1U

48



7-
Appendices

Appendix A: Noise Terminology

How is noise measured?

There is a million to one ratio between the threshold of hearing and
the highest tolerable sound pressure. Noise is therefore measured
using a logarithmic scale, to account for this wide range, called the
decibel (dB). Typical noise levels of everyday sounds are shown in the

figure below.
Average city Pneumatic Jet aircraft

Rustling Normal
drill

traffic noise

80

leaves conversation

20

taking off

10 30 90 100 110 120 130 140

Loudness (decibels)

REGULAR EXPOSURE OVER
100 dB RISKS HEARING LOSS

THRESHOLD
OF HEARING

VERY
QUIET

COMFORTABLE
(UNDER 60 dB)

ANNOYING, INTERFERES WITH
CONVERSATION

The human ear is capable of detecting sound over a range of
frequencies from around 20 Hz to 20 kHz, however its response varies
depending on the frequency and is most sensitive to sounds in the
mid frequency range of 1 kHz to 5 kHz. Instrumentation used to
measure noise is therefore weighted across the frequency bands to
represent the sensitivity of the ear. This is called ‘A weighting’ and is
represented as dB(A). All units in this report use this A-weighting.

How is aircraft noise measured?

As an aircraft passes over a location, noise levels slowly increase from
ambient levels, reach a maximum and decrease back down to ambient
levels. An example flyover is shown below.

Event SEL

1 sec

Event LAmax

Event LAeq,T

Noise Level

Event duration T

D e

Time
There are a number of metrics that can then be used to characterise a
noise event all of which can be derived from modelling:

The Lymay 1S the highest sound pressure level during the event, it is
an instant value, this is used typically with noise limits;

The Lpeq: is the continuous sound pressure level that would
generate the same energy as that of the fluctuating noise level
during the event of period T. It is in effect the average noise level
over the time of the event;

The SEL (sound exposure level or single event level), is the sound
pressure that would arise for if all the energy of the event were to
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Appendix A: Noise Terminology

How is long term noise exposure measured?

How does noise vary with distance?

7-
Appendices

The Lana @nd SEL are useful at describing the noise level of individual ~ As we move away from a sound source, the level we hear reduces

events but how is aircraft noise exposure measured over time? The
standard approach is based on long term averages such as the L4 in
the UK. The Ly, for a period of aircraft overflights is demonstrated in
the figure below.

65dB
LAeq

LA90

Although the Ly, plays a role in policy and planning assessment it
does not adequately describe community experience. Supplementary
noise metrics have been developed to better reflect community
experience in simpler language. For example, the N65 describes the
number of events which exceed 65dB which, in the above example,
would be 11 over the period displayed.

The Lyg is @ useful indicator of background noise in the absence of
aircraft or other distinctive noise events. The L,q, is defined as the
noise level which is exceeded for more 90% of monitored period and
is demonstrated by the grey line in the figure above.
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since the sound energy is spread over a larger and larger area. If we
assume a source emits sound equally in all directions, we can generate
some rules regarding sound levels at different distances. For example,
if the distance between a source and the receiver is doubled, the
sound level will reduce by 6dB or if it is increase by a factor of 10 the
level will reduce by 20dB.

1
1.25
15
2
5
10

0dB

2dB
3.5dB

6dB
14dB
20dB
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Appendix A: Noise Terminology

How is noise level related to loudness?

Loudness is a subjective measure that describes the perceived
strength of a sound. It is related to sound level but also related to
other parameters such as frequency and duration. The table below
provides an indication of the how the perceived loudness of a sound
changes with an increase or decrease in sound level. For example, an
increase of 10dB corresponds to a doubling of perceived loudness. It
should be noted that the table below should only act as a guide to the
relationship between level and perceived loudness — since loudness is
a subjective measure, the same sound will not create the same
loudness perception by all individuals

Level difference (dB) Loudness Perception

+20dB X 4
+10dB X2
+6dB x 1.5
+3dB X 1.2
+0dB 0

-3dB +1.2
-6dB +1.5
-10dB +2
-20dB 4
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How does average noise level relate to number of events?

Average noise levels are determined by not only the level of
individual aircraft events but also the frequency of which they occur.
Due to the logarithmic nature in which noise is measured, a doubling
of noise energy relates to a 3dB increase in average noise level.
Therefore, if the number of events is doubled over a given time
period (assuming the levels of the events are the same), the Ly, 7 will
increase by 3dB. Further factors are shown in the table below.

Number of Events Noise level difference

X4 +6dB
X2 +3dB
0 0

+2 -3dB
4 -6dB



