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1.
Introduction

Introduction

At the request of local residents, Heathrow Airport Ltd installed a
temporary noise monitor at the Ark All Saints Academy in Camberwell
between 15™ February 2018 and the 17t 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 Camberwell 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 event 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recently been superseded by AEDT.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 arsing from
the data presented herein, these should be addressed to the HCNF for
additional analysis.

A




2.
Key Findings

Key Findings

Operations and the community

Noise levels in the community based on
measurement at the Camberwell monitor

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

The noise monitor in Camberwell is predominantly overflown
by westerly arrivals. It is located directly under the final
approach to the northern runway. Aircraft vectoring from the
two northern stacks to the approach to the southern runway
may also pass over Camberwell. Noise from aircraft
operating into London City Airport may be audible at
Camberwell, however this is beyond the scope of this report.

On westerly operations, the number of flights per hour is
fairly constant from 6am — 10pm at around 40 flights per
hour. Compared to 2013, 2018 saw a small increase in flights
in the hour 06:00-07:00 and a small reduction at 14:00-
15:00.

Aircraft on the arrival paths have become marginally more
concentrated through the gate above Camberwell.

Aircraft heights have not generally changed above
Camberwell over the past 6 years. At this point, most aircraft
are fixed on the 3 degree final approach to the airport with
little variation.

The fleet mix which passes over Camberwell is reflective of
the airport as a whole. The biggest change over the past 6
years has been the introduction and growth of the B787
which account for 9% of the traffic in 2018.

Aircraft noise contributes to the ambient noise at the
Camberwell monitor on days of westerly operations.

Average hourly noise levels are between 3 and 7dB
louder on days of westerly operations compared to
easterly.

Average hourly noise levels are up to 2dB greater
when the northern runway is in use on westerly
operations compared to using the southern runway.

There were, on average, approximately 585 aircraft
noise events registered per full day of westerly
operations. On easterly operations, there is usually
less than one aircraft noise event per day.

The A320 family is responsible for the highest
proportion of aircraft noise events at the Camberwell
monitor, accounting for 52% of all noise events from
aircraft operating into Heathrow.

At the Camberwell monitor, the B747 is the loudest
aircraft type followed by the A380 and A340. These
are all four engine aircraft.

During westerly operations, the hour 06:00-07:00
shows the highest number of noise events and largest
average noise levels due to a greater proportion of
larger aircraft types arriving at this time and, to a
lesser degree, slightly more flights.

On full days of westerly operations, there was up to a
1dB decrease in average modelled daytime noise level
Laeq,16nr DEtWEEN 2013 and 2017.

Over the same period, there was also a decrease in the
number of events exceeding 65dB by up to an average
of 25 per day.

The results indicate average night-time aircraft noise
Laeqsnr decCreased by less than one decibel. It appears
that this is due to greater proportion of traffic using the
southern runway in the 2017 modelling period.

The number of aircraft noise events exceeding 60dB
during the night period reduced by up to 2 per day in
2017 compared to 2013.
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3.
Methodology

Understanding how wind direction affects aircraft operations

Wind direction and operating direction The proportion of easterly/westerly operations

» The direction aircraft land and take-off from Heathrow depends on « Around Heathrow, the prevailing wind direction is from the west.
the d.irection Of: the wind. For Safety reasons, aircraft take-off and e Heathrow also Operates what is known as the ‘Wester[y preference'.
land into the wind. Aircraft will continue to operate in a westerly direction until there

* When the wind blows from the west, aircraft arrive from the east, are tail winds consistently of 5kts or more. This was implemented to
over central London, and take off to the west. This is called westerly protect more densely populated areas to the east of the airport.
Operations. Conversely, when the wind blows from the east, aircraft « Asa resu[‘tl the airport is typ]cauy on Wester[y Operations for about
arrive from the west over Berkshire and take off to the east. This is 70-75% of the year.

called easterly operations. * The figure below presents the annual proportion of easterly and

+ The figures belqw show_ﬂight tracks for a typical day of easterly and westerly operations for the last 8 full years.
westerly operations. Arrivals are shown red, departures green. The
. . . . . . . Of ~

location of the noise monitor is indicated by the yellow pin drop. @ 100%6 1500 _
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E 80%F 1490 8
3 z
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Flight tracks on a westerly day o qE,.
' (1st October 2018) o 40% - 1470 3

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

Flight tracks on an easterly day
(28th September 2018)

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




3.
Methodology

Understanding where aircraft fly near to Camberwell

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

Camberwell is overflown by westerly arrivals and the noise monitor
was located directly under the final approach to the northern ‘ , / :
runway. It also falls under the route some aircraft may take when S L T
vectoring from one of the two stacks to the north of the airport to -

the final approach to the southern runway. "

During easterly operations Camberwell is not affected by Heathrow
aircraft.

It is possible that Camberwell is affected by air traffic operating into
London City Airport however this is out of the scope of this report.

Arrival and departure tracks on easterly operations
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Methodology

Understanding operational and gate data

Operational data.

The following operational data were provided for the period 15™ February
- 17™ October 2018 and the same period for the five 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.
Analysis was restricted to the period 15t March — 17™ October to avoid
conflicting with the Operational Freedom Trials which took place in
2012/13.

Gate analysis.
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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 Camberwell centred on the temporary noise
monitor to capture movements while the airport is on westerly operations.
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Uxbridge

: Westerly
: shepherd's arrivals gate

= Chiswick
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The gate is approximately perpendicular to the arrival tracks and is 13km
wide in order to capture the full swathe of arrivals including those already
on the final approach and those still joining. The gate 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
15% February -17% 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:

LAeq,T

LA9o,T

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.

A
v

Period duration T

Noise events:

For ALL noise events, two 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

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.

1 SEC_ -

~10dB

o= e= e e Fvent Ly

Event SEL

Event Lyeqs

Sound level

Event duration t

Timet
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Methodology

Analysing noise levels from aircraft in this area

To undertake analysis of measured aircraft noise events, two Noise Modelling

perspectives are considered. + Aircraft noise modelling has been used to provide an understanding

- Firstly, noise in the community. Aircraft overhead will generally of differences in the noise environment between 2013 and 2017
have a higher noise level than those further away. However, noise over the wider geographlc area.
from aircraft further away still contributes to the noise ¢ Levels and correspc_mdmg differences for an average day and night
environment. So when describing noise from aircraft in an area all of westerly operations across the summer of 2013 and 2017 have
aircraft noise events should be considered. been derived using the Heathrow AEDT (Aviation Environmental

- Secondly, if considering relative noise levels of aircraft it is best Design Tool) model,

practice to restrict analysis to aircraft deemed ‘overhead'’ to enable
like for like comparison. This ensures that flights that are quieter Example contours generated by aircraft noise modelling
purely as a result of being further away do not artificially reduce e D [T

the analysed noise levels from that aircraft type. O e — CINS

« 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 i
an apex of 60 or 83 degrees. This is illustrated in the figure below. y

Boveney)

SUNBURY,
‘‘‘‘‘‘‘‘‘‘‘‘‘

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

CHERTSEY

:::::::
ssssssss

aaaaa

::::::::
Harfordbridge H

* This community information report will, where applicable, present
results for overhead flights determined by CAA guidance as well as
all registered aircraft noise events.
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4.
Flight Track Data

Overview of flight track data

1t March 2018- 17+ October 2018

Total 164,651 departures
from Heathrow

Easterly
Departures
WESEY 38%

Departures
62%

through the gate

Proportion of aircraft types passing

Daily number of movements
through gate

250+
200-249 |1
150-199 | 6
100-149§ 3
50-99 |1
1-40 Q5
0

Number of westerly arrivals per day passing

through the gate (231 days in total)

Average height of arriving aircraft as they pass
through the gate

A320 >000T
A319 g
B777 S 40007
B787 o __
A321 2 & I
B747 -ED v 3000
A330 Yo
A380 < £2000}
B767 o
Other o 1000}

Example day of arrival aircraft tracks in the 2275(7) z

vicinity of Camberwell during westerly A3%0 0

operations & the westerly gate (width 13km)

B757

O O A A Y A 40 0O A& 4 £
AT ATAASEIRS
WP QWSS QRO
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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 arrivals that
passed through the gate (on westerly arrivals) in the period from 1t
March to 17t October from 2013 to 2018.

* Annually, between around 95,500 and 125,00 movements passed
through the gate during the monitoring period of which the vast
majority are arrivals on westerly operations.

+ Inthis case, year to year changes can be attributed to fluctuations in
the proportion of westerly operations (determined by wind
direction) and, to a lesser extent, the total number of movements
operating into the airport. In 2017, there was an unusually high
proportion of westerly operations which is reflected in the greater
number of movements through the gate.

* The table indicates that the proportion of westerly operations in the
2013 period was 63%, in 2018 64%.
* On afull day of westerly operations;
» There was a 2% increase in arrivals through the gate in the 2018
period compared to 2013.

* The number of departures passing overhead at the monitor has
not changed in the same period (as indicated by the numbers in
parentheses).

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 17" October 2018. Similarly, 2013
specifically refers to the period from 15t March 2018 to 17t October 2018.

12
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through westerly gate on
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Number of aircraft passing
westerly operations ('000s

o

e s e [ crange | changeo |

Proportion of westerly operations

(o) (o) 0,
(all Heathrow flights) 5 A L i
Average number of westerly arrivals passing 648 662 ‘14 2%
through the gate during days of 100% westerly 276)*  (276) * (+0)* (+o°/0)"'

operations.

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




4.
Flight Track Data

Is the concentration of westerly operations different between 2018 and
2013?

+ The figures to the right are heat maps showing the 2D concentrations 2013 privalsto - Arivals fo
of departing aircraft as they pass through the westerly gate during 7000 \ \ runway runway / .
the 2013 (the upper figure) and 2018 (the lower figure) monitoring 6000 B
period. In addition, the concentration at different distances from the 5000 4413074090
centre along the length of the gate is shown by the grey bars. € 4000 3315013067
* The scale presents colours for the proportion of aircraft in each grid £ 3000 Jsronra0s
square (pixel) - blue represents smaller proportions,, red higher 2000
proportions. For example a “red” indicates 5.5% of the movements 1000 o o e
passing through a grid square in the gate in both figures (it should be ol — e L Do
noted that the number of movements this represents may differ centre peviston
between the figures —in 2013, 5,112 flights represent 5.5%, in 2018 2018 60° 83
this figure was 5,379). N -/ | [
+ The gate has been designed to be perpendicular to the westerly - s
arrival paths. The two centres of concentration (darkest red) are - o L TpTR— '
representative of aircraft established on the northern and southern g ' s
runway final approach. The broader swathe is representative of = 221%02152
aircraft flying from the holding stacks preparing to join the final o oeore
approach. This is shown clearly on by the image of the flight paths on o o 130 55 29072 |106] P06 590 s 200 100 0
Page 11. i -5000 -4000 -3000 -2000 -1000 O 1000 2000 3000 4000 5000 6000 e
. . . . . A Centre Deviation (m) A
+ The figures indicate that the arrival tracks are marginally more ]
concentrated in 2018 compared to 2013. o2 IRDifectinof 'g =
3% flight, v ai @5
53 ‘ * 5 Sedinie €2 3% 473
monitor © s g
2 : SRR T 1
7z o - = 'S
®Q S = < = 4 A10

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
not account for any changes in daily number of movements passing through the gate - these changes are presented
on Page 12. The maps are divided into grid squares, 50m horizontally by 60ft vertically.
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Are aircraft heig

The table to the right presents the average height of arriving aircraft
above Camberwell as they pass through the gate on westerly
operations.

This indicates that aircraft above Camberwell were, on average, a
similar in heightin 2018 and 2013.

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

The upper figure shows that although the average aircraft height is
similar in the two years, there was a greater proportion of arrivals
that were under 4,000ft above Camberwell.

The lower figure shows that the height of aircraft varies with type.
Since most aircraft will be following the same approach path into
Heathrow, the heights of the each aircraft type are generally similar.

14

4.
Flight Track Data

nts different between 2013 and 20187

I N T

Average height of arrivals
through the gate on westerly
operations

£4,080ft £4,020ft -60ft

__5,500-6,000
& 5,000-5,500
+ 4,500-5,000
S 4,000-4,500
= 3,500-4,000
3,000-3,500
2,500-3,000
2,000-2,500
1,500-2,000
80 1,000-1,500
500-1,000

0-500 ,

I 20138
I 2013
1
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5000 [ 2018 data in
I 0013 2013
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Decreasing number of movements
through westerly gate (2018)




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 gate in the 2013 and 2018 periods.

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

. the A380 A380 1.9% 3.5%
+ quad (four) engine aircraft (including B747, A340), Quad engine 9.7% 5.1%
. tw?n engine largg alrcr_aft (B777.A350,B787,A330) Twin engine large 17.5% 26.9%
¢ twin engine medium aircraft (B767) and

«  twin engine small aircraft (8737, A320 family). Twin engine medium 7.2% 3.8%

+ Previous slides indicated that the number of aircraft flying Twin engine small 63.7% 60.6%
through the gate has increased by 2% on an average day of full
westerly operations between 2013 and 2018.

+ The analysis on this page indicates that there was an increase in

A } Quad engine

the proportion of A380 operations passing through the gate from Twin engine
1.90/0 in 2013 to 3.50/0 in 2018. > large
* The proportion of large twin engine aircraft increased, primarily E
due to the introduction and increased use of the B787 Dreamliner g < Twin engine
while the proportion of the other 4 engine (quad) and small and 8g N el
medium twin engine aircraft types reduced. Eg
» The figure provides a more detailed picture of how the fleet mix 23 [
has changed across the period. The aircraft categories used in this g “r |
report are distinguished by the different colour schemes. As gate g ol | w20 4 Twin engine
encompasses both arrival paths, the aircraft that pass through the
gate are representative of the fleet mix operating at the airport as 20 ]
a whole. 10F 7
A319
0 1 1 1 1 J
& o N &0 S 2
» v V> Vv Vv v _
4

* Days of 100% westerly operations only y
15 /\1



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 arrivals
through the gate per hour in 2013 and 2018 during days of 100%
westerly operations. The two plots represent the two modes of
runway alternation; the upper plot shows the days where the
southern runway is used for arrivals for the period 07:00 — 15:00
and the northern runway is then used from 15:00 to 23:00. The
lower plot shows the days where the alternation pattern switches.

The distribution of movements through the gate is the very similar
regardless of the alternation schedule.

The figures show that in the hours 06:00-22:00 there are roughly
the same number of flights passing through the gate each hour

(~35-45 flights per hour). The first flights pass through the gate at
around 04:30 every morning and the busiest hour is 06:00-07:00.

The distribution of flights during the day is similar in 2013 and
2018; the biggest difference is that in 2018 there were on average
approximately 4 extra flights in the hour 06:00 to 07:00 and a
similar number less in the hour 14:00 — 15:00.

Of the total 231 days in the 2018 monitoring period, 110 days
(48%) were 100% westerly operations and 54 days (23%) were on
100% easterly operations. The remainder had a mixture of easterly
and westerly operations as the wind direction changed during the
day.
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5.
Noise Monitor Data

Overview of noise monitor data recorded at Camberwell noise monitor
15% February — 17 October 2018

106,688 Measured Noise Events

Non-LHR Aircraft:
18%

Overhead Aircraft:
37%

N = Non-overhead Aircraft:
46%

Monitor location, % noise events by arrival track

& average LAmax * From all noise sources

15%

Twin Engine Small 10% -
Twin Engine Medium

Twin Engine Large 59% L
Quad Engine

A380 0%
50 55 60 65 70 75
LAMax (dB)
. . . Overall distribution of maximum event noise
Noise events by aircraft size level L,,,, - Heathrow aircraft

18
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B747
A380
A340
A330
B777
B767
B737
B787
A321
A319
A320
A350
Other
B757

37%

of aircraft noise events
N\ recorded when aircraft were
within 60° cone over the ,
\ noise monitor /

Average L., by Aircraft Type*

*Qverhead aircraft on westerly arrivals only




5.
Noise Monitor Data

Noise monitoring overview.

Monitori ng location, duration and setu P Arrival tracks and monitor position on a typical westerly day

« Atemporary noise monitor was installed at the Ark All Saints
Academy in Camberwell between 15/02/2018 and 17/10/2018. .

+ The location of the noise monitor is shown in the figure to the
right. It is directly under the arrival path for the northern runway
and is also overflown by some aircraft flying from the stacks
north of the airport to join the approach to the southern runway.

Shepherd’s
Bush
Chiswick

Noise event summary

« Atotal of 106,688 noise events were measured during the
monitoring period. Of these around 82% were from aircraft using
Heathrow, the remainder were aircraft or helicopters not
operating into Heathrow.

« Of those noise events from aircraft operating into Heathrow,
slightly more were measured from aircraft approaching the &\
northern runway (27R) compared to the southern runway (27L). st

« Overall, 37 % of aircraft registering noise events were overhead Measured noise event summary
(based on the 60° cone).

Non-LHR Aircraft:
18%

Overhead Aircraft:

Percentage of aircraft noise events by route g
(o]

vernead”
48 52 0 0 45

*This is a percentage of noise events from LHR, not all noise events as Non-overhead Aircraft:
shown in the pie chart to the right 46%
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5.
Noise Monitor Data

* Noise events at the monitor caused by aircraft operating into 700
Heathrow are almost entirely during periods of westerly operations
by aircraft and predominantly landing on the northern runway. 600 |

+ During the monitoring period, 115 out of 244 days (47%) were
100% westerly operations and 62 days (25%) were 100% easterly
operations. On the remaining days, the airport switched direction of
operation during the day.

» During days of full westerly operations, there were, on average, 585
aircraft noise events triggered per day.

* During days of full easterly operations there was an average of less
than one aircraft noise event per day.

* 45% of measured aircraft noise events were recorded by aircraft
passing within the 60° overhead cone.

+ Itis noted that an absence of aircraft noise events does not mean
that aircraft would not necessarily be audible or even visible. There

may be aircraft further away that are audible that were not
registered by the noise event detection system. 0 MMJMMM

Does the direction of operation affect the number of measured aircraft
I

noise events?
| | w o ow s
) O

Mar Apr May Jun Jul Aug Sep Oct

Number of Aircraft Noise Events
WN > Ul
o (@] (@]
o o (@]
_— . 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 15000 I pum 2350
(bottom) noise levels for all aircraft noise events measured at the B O .:d Engine
Camberwell monitor during the monitoring period. An explanation I Tvin Engine Large
of metrics is given on page 8. [__ITwin Engine Medium III

. - Twin Engine Small B

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

* The average L., and SEL of all aircraft events operating into
Heathrow are 60.7 and 72.2 dB respectively. The distribution of the
noise levels is dependent on aircraft size with the larger aircraft
generally recording louder events.

10000

5000

Total number of aircraft
noise events

Aircraft group Average SEL, dBA 50 55 60 65 70
A380 64.7 76.8 LAMax (dB)
Quad engine 64.2 75.8 15000 4280
Twin engine large 61.3 72.8 & I Quad Engine
. . - © I Twin Engine Large
Twin engine medium 60.8 723 = " [ ]Twin Engine Medium
Twin engine small 59.7 70.7 2 & 10000 I Twin Engine Small
o w
- >
* As this analysis considers ALL events measured at this monitor S
regardless of distance or route these results cannot be used to € .2 [ |
compare the relative noise levels of aircraft types. An analysis of cc 000+
aircraft type noise levels is presented on page 23. g
'_
0
60 65 70 75 80

SEL (dBA)

* Note: throughout this report, unless otherwise stated, the arithmetic mean is calculated.
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5.
Noise Monitor Data

Which aircraft types account for the measured noise events?

‘IIiiiiiiI\IIHHHHHIII
Type

* The table to the right shows the proportion of aircraft noise events
recorded for each aircraft type overall, by arrival runway and
whether the analysis shows it to be overhead at the noise monitor.

+ The aircraft types listed are limited to the most common aircraft
types operating at Heathrow. The remaining aircraft types are listed
under ‘Other".

* As with the Heathrow Airport’s traffic in general, the A320 family
(A319, A320 & A321) dominate - accounting for 52% of all aircraft
noise events detected by the monitor.

« The B777 (twin-engine large) series of aircraft account for around
14% of the measured aircraft noise events.

* The B747 and the A380, generally considered the loudest aircraft
that operate into Heathrow, both accounted for 5% and 4% of the
noise events respectively, just over half of which passed overhead.

* The newest aircraft types in service, the B787 and A350 accounted
for 9% and 1% respectively of all recorded aircraft noise events.

* Aslightly higher proportion of events were recorded from aircraft
approaching the northern runway (27R) compared to the southern
runway (27L)

22

A320
A319
B777
B787
A321
B747
A330
B767
A380
Other
B737
A350

A340

B757

27

17 8
14 7
9 4
8 3
5 3
4 2
4 2
4 2
3 2
3 1
1 1
1 0

9

8

5

0

0

0]

[ [ o [
13 15 0 0

0

0

0

||HHHHHHHHHHII

12

8

6

1 0 0 0 0 0
=

* Percentage based on 106,688 aircraft noise events recorded between 15% February and 17t October 2018.
** Defined as being with the 60 degree cone described on page 9
**Totals may differ to sum of aircraft types due to integer rounding




5.
Noise Monitor Data

Comparison of average noise levels for different aircraft types

L from overhead aircraft (dBA)

Lamax AMax
The plot in the top right show the average (arithmetic mean) L,,,, Of 56 25 50 62 64 66 58 7 72
each aircraft type in addition to the 5™ and 95t percentile within the E;gg ! - -
60° overhead cone. A3 40 , m
+ The three loudest aircraft types are the B747 (68dB), A380 (67dB) é;ég . ’ ] i

and A340 (66dB) - the only quad engine aircraft operating into B767 L N

Heathrow. B737 , -
* The average Ly, for all the twin engine aircraft is in a range of Eggz , -

around 61-63dB, the A330 being the sole exception at 66dB. A319 ; ]
« There is typically a range of around 5 to 10dB in the L, ..., values of hze0 ' .-

each aircraft type. Other | ¢ -
« The B787 and A350, the newest aircraft types in service (both in the B757 ’ -

medium twin engine category) are on average the quietest .

overhead aircraft, generating an average L., Of approximately SEL from overhead aircraft (dBA)

62.5 and 61.7dB respectively — comparable to the small twin 66 68 70 72 7476 78 80 82

engine aircraft types. B747 : ]

A380 | = i
A340 =
SEL A330 = i
The plot in bottom right corner shows the average SEL of each aircraft E%; := = !
type. The SEL takes into account of all energy within a noise event. B787 I
« The relationship of aircraft types is similar to that seen in the Ly, B737 ‘ L]
: A321 = |

plot although there are some small differences such as the AZ50 , ]

difference between the B747 and the A380 is smaller when A320 ]

comparing the SEL values. A319 | -

_ _ _ Other = B

» There is a smaller range of values for the louder aircraft types — this B757 ; ]

is likely to be due to other noise sources having a smaller influence L~

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

on the SEL compared to quieter aircraft noise events. overhead cone. 4
/W
A
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5.
Noise Monitor Data

How does the number of noise events above 60, 65 and 70dB L, .., noise
events vary across a day (N60, N65 and N70)?

+ Itisrecognised that the response to aircraft noise is related to more 30 o
ftha_n average noise levels al_one_. The nl_.lmber of events and their __N65 (not including N70)
individual levels are becoming increasingly recognised as a useful I N6 (not including N65)
indicator of community response to aircraft noise. o5

* The N, metrics describe the number of events in a period where
the Ly, €XCeeds a given value. For example, an N65,;, of 10 means
that ten aircraft generated a maximum noise level greater than
65dBA in a single hour.

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

+ Between the hours of 07:00 and 21:00 there are typically, between
19 and 24 events with an Ly, greater than 60dB being registered
per hour.

* The busiest hour is between 06:00-07:00 where, on average, 28
events occur on a westerly day.

+ On an average westerly day, the N65 during the 16h day period 5
(07:00-23:00) was 323; the N60 during the 8h night (23:00-07:00)
was 41.

* The N60 during the night period on westerly days was predominantly 0

made up of early morning arrivals before 07:00. 00:00 05:00 10:00 15:00 20:00
Hour of day

15

Average number of daily noise events

5 A



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 60

during each hour of the day for days of full westerly operations I Overhead Flights

broken down by those that passed overhead or not. BN \on-overhead flights

+ During the daytime period (07:00 to 23:00), there were typically up
to 40 aircraft events recorded on average per hour at the noise
monitor.

+ Between 06:00 and 07:00 over 40 events were recorded on
average.

* On average, the proportion of noise events measured by aircraft
that pass overhead is relatively constant through the day, however
it is expected that greater variation would be visible if runway 0
alternation was taken into account. 00:00 05:00 10:00 15:00 20:00

The lower figure shows the same data broken down by aircraft size. Hour of day
* Between 07:00 and 20:00, small twin engine aircraft are

w
o
T

N
o

Average number of daily
noise events
N w
o o

-
o

responsible for the majority of noise events and, in general, the &0 =33ng ‘
. . . Jua ngine
proportion increases during these hours. 5o (N Tvin Engine Large
. . . [ 1Twin Engine Medium
* Between 06:00 and 07:00, small twin engine aircraft were I Tvin Engine Small

responsible for a small proportion of the noise events recorded.
Events from medium to large twin engine and four engine aircraft
are dominant.

* The number of larger aircraft in the hour between 06:00 and 07:00
is reflected in the increased number of N65 events in the N, ...
plots on the previous slide (p25).

Average number of daily
noise events

00:00 05:00 10:00 15:00 20:00
Hour of day
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5.
Noise Monitor Data

How does the average 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.

The average Ly, Values tend to be a function of the size of aircraft
operating in a given hour.

During the first four hours of the day (00:00-04:00), there are very
few registered noise events. The average Ly, during these hours
does not exceed 56dB.

After 04:00, the average Ly, is 62dB and gradually decrease to
60dB by 08:00. After 08:00, the average Ly, remains relatively
constant until 19:00 after which the average level gradually
decreases to 57dB.

The average Lyua,, 1S generally a function a the fleet mix and aircraft
size. Page 25 shows the increased proportion of smaller aircraft
passing over Camberwell between morning and evening hours.

It should be noted there in any given hour, the range of L,,,., values
can reach up to 9dB.
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5.
Noise Monitor Data

Do aircraft contribute to overall ambient noise levels?

+ The figure to the right shows the average (arithmetic mean) hourly 58
Lpeq1nr @Nd Lago 1, (3N indication of background noise) on days where
100% of operations were either westerly or easterly. There are two 561

westerly plots to show the effect of runway alternation of the noise
levels at the Camberwell monitor.

* |t should be noted that these metrics describe the overall noise
environment including all noise sources, not just aircraft noise
related to Heathrow.

» During days of full westerly operations between the hours of 07:00
and 21:00 average Lygq 1, values were around 3-7dB higher when
compared with the same hour during a full easterly day.

+ The highest average hourly noise level, 57dBA, occurs between
06:00 and 07:00 corresponding to the busiest period for arrivals into
the airport.

* When on westerly operations, the average hourly noise level is up to
2dB higher when the northern runway is in use compared to the
southern.

* On easterly operations the Ly, 1, reaches 52dB in the hour between 38 - : ' ' ' ‘
19:00 and 20:00. Aircraft noise is unlikely to contribute to the noise 00:00 04:00 08:00 12:00 16:00 20:00
environment in Camberwell during periods of easterly operations. Hour of Day

* During ‘Fhe period the monitor was in place, the average daytime_ Lyw 1 - Westerly (270 t0 27R) = L, -~ Westerly (27L to 27R)
Lpeqi6n DEtwWEEN 07:00 and 23:00 was 55dB on westerly operations ] eq.1hr Westerly (297 ] ] =B Westerly (277 ]
and 51dB on easterly operations from all noise sources. ——— Lpeqan, - Westerly @7R 10 271) — =L,y ;| - Westerly (27R to 271)

- During the night, the average Ly, g, Detween 23:00 and 07:00 was = Lpeqan, - Fasterly — = Lugo,1n ~ EaStErly

51dB on westerly operations and 46dB on easterly operations.
* It should be noted that the Ly.q 16 has been calculated using the average of the hourly values for o
easterly and westerly days during the monitoring period. This is different to the published annual 4 '
contours which calculate the LAeq,16hr over a 92 day period over the summer. e
/\\
\I
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6.
Noise in the Wider Area

Modelled long term average aircraft noise levels around the airport.

* While a noise monitor can provide an in-depth picture of the noise ; ‘ (P DR i
environment at a specific location, the data cannot be used to provide an By ‘ o v DAY
understanding of the noise environment over a wider geographical area. ' : e O ol L ) RS

* The Heathrow AEDT model has been run using flight track data for 2013 g @:\u’?, e S
and 2017 to investigate whether there are any differences in daytime (Lye,, — PN
16n /N65) and nighttime (Lyeq gn, /N60) for an average day and night of 2 L j
westerly operations across the summer in each of these years. | ‘ | O e AT s Sy, 5

* Note that these contours are specific to easterly and westerly operations ‘ PN —
and are not the same as the ERCD published annual contours which derive BTN (AN R Il e
an overall average for the summer that combines westerly and easterly :_:;;/’ T e e Sy
operations. The following maps only use days when there were full e
westerly operations across that day.

* Daytime Lyeq 16n Values are presented in bands >50 dB, > 54dB and then in
3 dBincrements to 69 dB. |

* Night-time Lyoq gnr values are presented in 5dB bands starting at >40 dB to D] =
65 dB. =

+ These are longer terms metrics averaged over 16 and 8hrs and do not ; ) »
directly reflect the shorter term fluctuations between individual events. ‘ AL s I S

It should be noted that aircraft noise modelling to average levels around 50 | FroN/ L
dB carries increasing uncertainty in the result. In areas where aircraft noise b ' e g
levels are in this range it should be noted that many non aircraft noise D = o
sources may be of similar (or even higher) levels. Interpretation of the i
modelled results at this noise level should bear this mind.
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Average daytime aircraft noise levels —westerly operations

N65, Daytime

AN 7

* 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 westerly
summer day when the airport is on
100% westerly 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.

+ Larger figures are shown in Appendix A.
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6.
Noise in the Wider Area

Differences in average daytime aircraft noise levels —westerly 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 westerly summer day
when the airport is on 100% westerly 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 Camberwell, there was up to a 1dB decrease in average modelled
daytime noise level Lygq 16 DEtWEEN 2013 and 2017.

The modelling also indicates a decrease 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 Lyeq 16p-

Larger figures are shown in Appendix A.
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Noise Monitor Data

6.
Noise in the Wider Area

Average night-time aircraft noise levels —westerly 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 westerly summer night
between 11pm and 7am when there are
100% westerly operations. Generated
from an average westerly summer day
when the airport is on 100% westerly
operations

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

* The N60 is defined here as the number of

7.
Appendices

AT AN

Westerly N60 Night, 2013 (number of events)

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 2013 and 2017 from 1
up to greater than 80 when the airport is
on westerly operations.

* Larger figures are shown in Appendix A.
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6.
Noise in the Wider Area

Differences in average night-time aircraft noise levels — westerly operations

* The difference in the modelled average Ly.q g (Upper figure) and

N60g 1y (Lower figure) values on 100% westerly operations around Night time L,q gr difference 2017 minus 2013
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 : s
with an average increase in pink. e

+ The results indicate an decrease in average night-time aircraft noise
Laeqsnr decreased by less than one decibel and the N60 decreased
by up to 2 at Camberwell from 2013 to 2017.

+ Larger figures are shown in Appendix A. e e e e e e e

1 |
SN T e\ O\
™~ <

—Night time N60 differerice 2017 minus 2013

—
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Appendix A: Average westerly day Ly, 161 CONtoUrs (2013)

LAeq, 16hr 2013

]

57 -60 60 -63 63 -66 66 - 69 >69
7 = N 3 ¥

o
Y e A BN
\ A\ N
\ 3000 4 5Nau
||Il|||'l}|‘1|\| \m
\ (\ Contains OSds@aD(\Imwn»\Cnpyﬁgm and dat
A 0ae = :
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Appendix A: Average westerly day L., 16, CONtours (2017)

60 -63 63 -66 66 - 69 >69
S < < b=

o
Y e A BN
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\ 3000 4 5Nau
||Il|||'l}|‘1|\| \m
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Appendix A: Average westerly day N65, ., contours (2013)
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I
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Appendix A: Average westerly day N65, ... contours (2017)
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Appendix A: Average westerly night L., g, contours (2017)
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Appendix A: Average westerly night N60g,, contours (2017)

Westerly N60 Night, 2017 (number of events)
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Appendix A: Average westerly day Ly 16, difference (2017 minus 2013)
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Appendix A: Average westerly night L,

eq, 8hr

RUISLIP' Eastcote T
Denh Harrow on the Hil
e Gt LEYTON
ckenham JKE NEWINGTON
HAMPSTEAD. STOKE NEWINGTON
NoRTon WILLESDEN ISLINGTON ey
CAMDEN TOWN STRATFORD,
UXBRIDGE
Harlesden =, 7/ EAST HAM
GREENFORD, = FINSBURY BETHNAL GREEN >
erivale S ol I} W,
HILLINGDON SHOREDHICH
Cowley.
Yeading PADDINGTON MARYLEBONE R
ver MRS = LONDON STEPNEY.
YIEWSLEY, AcToN POPLAR
SOV
S Blackwall Tunnel
KENSINGTON oolwich Ferry
" : WEST|DRAYTON
Richings Park LAMBETH| _ BERMONDSEY
Norwood Green SRDERS
N Isle of Dogs o p EENWICH
Spson ENT JICK
BRENTFORD SEA Chart
CHELSEA SRR Chartton
TS @ Noi " .
Hamondsworth) Kew Noise Monitor_  oepirerD
Royle! k e iond BARNES k ¥ /A — Blackheath
Longlo g ) FULHAN
T Kidbrooke:
SLEWORTH L
HOUNSLOW £E 2 BRI ON
Hatton CEAPHAY WISHAN
Stanwell MooT, PUTHEY CLAPHAM LEWISHAM
RICHMOND' RBERIE
WANDSWORTH ELTHAM
Roehampton
o e Hither Green
Stanwell CALORY
= FELTHAM CKENHAM
‘ Grove park Mettingham
sim Upper Tooting
STAINES AT Hanworth STREATHAM Sydenham
L A
TEDDINGTON A West Norwood
o WIMBLEDON A
Hampton PENGE
MERTON
Y Bickley
SUNBUI -, CKENHAM BROMLI
ShEURY KINGSTON UPON THAMES MITCHAM DG ENHAT
Laieham Littleton
South Norwood Eden Park
East Mooy NEW MAUDEN MORDEN
‘Shepperton RBITON
CHERTSSEY, L Hayes
WALTON-ONSTHAMES! 1hamesiDiton iEng Ditton
Jolworth
CROY, [11”\‘
Hook: Worcester Park: P
ADDUESTONE o ESHER
Westerlies LAeq, 8hr (2017 - 2013)
Claygate
Whiteley Village <5 5--4 4-3 3-2 Deed “1-0 12 2-3 3-4 4-5 >5
o
Byfleet Sanderstead
!
Cobham Srenot
EPSOM 0 1 2 4 5 Nautical Miles
. PN (B [ Wy
Wisley Stoke D/Abemon Woodmansterne COULSDON Contains OS data © Crown Copyright and database right 2019

4Li

7
A

bpendices

difference (2017 minus 2013)




7
A

bpendices

Appendix A: Average westerly day N65, ., difference (2017 minus 2013)
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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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be delivered in 1 second.
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How is long term noise exposure measured?

How does noise vary with distance?

7-
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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.

48

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



