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1.2

Introduction

Bureau Veritas were commissioned by HACAN to carry out a range of studies into aircraft
noise and London Heathrow. One element of these studies was to undertake noise
monitoring at a number of locations under different weather conditions in order to explore the
noise environment due to aircraft noise at locations around the airport. Phase 1 of this work
was completed in 2006 and formed the subject of the first monitoring report
(st/06/99/NGGX0037 — February 2007) This second monitoring report should be read in
conjunction with the first report.

The first report concluded that at locations physically distant to the south and east of the
airport, the noise level from aircraft approaching London Heathrow could cause disturbance/
annoyance to some people. The initial monitoring also identified several technical issues that
it was agreed were worthy of further investigation as part of the overall study. These were:

Further work to attempt to quantify the differences in aircraft noise recorded
measurements when selecting an Lamax “fast” setting on a sound level meter
compared to that obtained on a like for like basis using a “slow” setting.

Further monitoring to obtain third octave frequency band noise measurements. If
possible to use these data to identify any tonal components that were subjectively
described as having organ pipe characteristics.

Obtain some audio recordings of the above tonal elements.

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES 5
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2.1

2.2

2.3

2.4

2.5

Details of Further Monitoring

Further investigations were carried out at the following locations:

Kennington Park, Kennington Oval (6™ November 2006);

Ruskin Park, Champion Hill Camberwell London S.E.5. (6 November 2006 and 21
November 2006);

Belgrave Road Hounslow, approximately 4.5 kms from touchdown under Heathrow
runway 27L (23 November 2006)

Noise Monitoring Techniques

Traditionally in the UK the measurement of aircraft noise has been undertaken using a slow
response time selected on the sound level meter. The reason for this has been stated as
being that on “fast” response the meter will tend to follow the jet impulse from gas turbine
engines and thus over record the impact. In addition, with analogue meters, it was easier to
follow the meter needle when a slow response was used. Nonetheless, this approach does
not correspond with the recommendations given by the WHO Guidelines for Community
Noise (2000) which recommends that “fast” settings should be used when capturing single
event levels.

Measurements of 6" November 2006

Both the Kennington Park (Oval) site and Ruskin Park were visited. Weather conditions were
good with clear skies and unbroken sunshine. No breeze was detectable at either site. Aircraft
were operating on westerly approach to Heathrow. On this occasion London City Airport
traffic was not observed to be flying over the measurement locations.

Measurements were made at Kennington Park from 11:57 hrs to 13:02 hrs. Some 43 events
were recorded giving an arrival rate of around 1 movement every 97 seconds. It was again
the case at this location that the arrival rate was sufficiently high as to provide an almost
constant backdrop of aircraft noise over the measurement position. For most of the
measurement period it was noted that as soon as one aircraft event had passed over the next
could be heard approaching. Some events were also captured on audio “Mini Disc” recorder
for further analysis. Unfortunately on this occasion it was necessary to discard a number of
aircraft events from the final calculations due to the confounding effect of local police sirens.

Noise data were captured using the following standard noise metrics:
I-Amax (faSt);
Event SEL (A) weighted; and

Event SEL (Linear) — in one third octave frequency bands.

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES 6
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2.6 From the SEL data, the period L,y Was calculated to be 54dB(A) at the measurement
position. As reported for this location in the first monitoring report, the wide lateral dispersion
as well as variations in height meant that it was not always the largest and most inherently
noisy aircraft that generated the highest recorded SEL values.

2.7 The following chart shows the full range of valid data for both Lamax fast and overall SEL. It
can be seen that most events fall within a range of around 5 — 6 dB Lamax- INnterestingly the
variation in SEL was somewhat less with all the valid results falling in a 5 dB(A) range of
between 71 and 76 dB(A).

Chart 1
Recorded Aircraft Events Kennington Park

Kennington Park 6 Nov 2006

B LAmax (f)
mSEL

Decibels (A weighted)

e

Aircraft Type

2.8 Two flyovers were noted for having unusual tonal characteristics. These were best described
as being a warble tone noted after the aircraft concerned had past over the measuring point.
Charts showing one third octave band analysis of these events are shown below.

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES 7



HACAN T

Aircraft Noise and Flight Paths = -

Second Monitoring Report = n
183!

Chart 2
Airbus A330 Landing

Kennington Park 6 November 2006 - A330
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Decibels (SEL) Lin

Frequency (Hz)

Chart 3
Airbus A 310 Landing

Kennington Park 6 Nov 2006 - A310
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Decibels (SEL) - Lin

10 -
IRRRpEnnnEnnpnnpnnEunpungnny

Frequency (Hz)
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2.9

2.10

211

2.12

2.13

Results for Ruskin Park Champion Hill SE5

This location was visited on two occasions. It was noted to be particularly peaceful with only
occasional noise excursions from passing trains. Bird song was clearly identifiable and
background road traffic noise was considered to be low for an inner London location.

The site location is shown together with the monitoring positions In Figure 1 below:

Figure 1
Monitoring Locations in Ruskin Park

Position 1

Position 2

Monitoring Locations

Results for 6™ November 2006

Observations were made between 14:12 and 14:51 hrs during which time 24 aircraft events
were recorded. The local topography of this location being significantly elevated offers
excellent views over central London.

As with the Kennington Oval location it was noted that for most of the measurement period
the aircraft arrival rate was sufficiently great to mean that aircraft noise dominated the local
noise environment. Although this location is some 20 kms from Heathrow, maximum noise
levels from aircraft events were measured in range from 58.0 to 66.9 dBLamax ()

The lack of other noise sources affecting this location was considered to offer a good
opportunity to make some one third octave frequency band measurements of individual over
flights.

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES 9
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2.14  Table 1 shows a log of the recorded events together with the corresponding noise levels:

Table 1
Aircraft Events — Ruskin Park 6 November 2006

Aircraft type LAmax (F) SEL Time Comment

B733 63.7 722 14:12:54 See Chart 6 (tonal)

A320 BA 65.5 713 14:14:11 See Chart 5
A320 61.4 69.5 14:15:14
B733 58.4 63.7 14:17:43 See Chart 6 (not tonal)
A319 65.1 73.2 14:18:38
A319 60.6 66.8 14:20:25
A321 59.6 68.2 14:22:54
A319 56.3 64.5 14:25:28
A310 66.7 73.1 14:26:41
A320 62.2 67.8 14:28:56
B757 66.9 76 14:30:03
A320 65.7 74.8 14:31:04
A319 62.1 712 14:32:11
B757 56.1 63.4 14:34:00
A343 61.4 72 14:35:11 See Chart 4
A321 61.6 69.1 14:37:15
A320 64.9 72.6 14:39:27

A319 BA 59.6 69  14:40:33

A346 Vi 59 67.4 14:42:09

A320 BA 58 68.2 14:43:47
B733 65.1 74.6 14:45:06
B744 65.9 72.4 14:47:04

A319 BA 56.3 64.4 14:49:23
A320 59.3 69.9 14:51:32

Period Laeg 51.4

Note “BA” means that this flight was a British Airways aircraft

2.15  During the monitoring three over flights were particularly noticeable as they emitted tonal
components. The character of these components was subjectively different on each occasion
but their effect was nevertheless to make the movement particularly noticeable from the
monitoring point. For each of the tonal events it was possible to undertake a one third octave
frequency analysis of the data. The results are shown in the following charts:

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES 10
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Chart 4 — Airbus A340 - 300 Over flight
“musical” tones

Ruskin Park 6 November 2006 - A343 Tonal Components
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2.16  Chart 5 shows a one third octave frequency band analysis of an Airbus A320 aircraft as it
passed over the measurement position emitting noticeable tonal (organ pipe like)

components:
Chart 5
Airbus A 320
“Organ Pipe” effect
Ruskin Park 6 Nov2006 A320
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2.17

Chart 6 provides an interesting comparison of two Boeing 737 — 300 series over flights. Both
of these flights passed directly overhead the measurement position. The chart clearly shows
for the tonal case, which frequencies were enhanced.

Chart 6 — Boeing 737 — 300 Series
Comparison with tonal /no tonal elements

Ruskin Park 6 Nov 2006 B 733 - tonal components
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Ruskin Park Location 21 November 2006

2.18

2.19

2.20

2.21

A further set of measurements were undertaken at this location to investigate further the
differences recorded from single aircraft events when using the standard fast or slow setting
on a precision grade sound level meter. Weather conditions were initially fine, sunny and dry
with little or no detectable breeze.

Measurements were undertaken from an elevated position at the site (position 2 in Figure 1),
well away from potentially confounding noise sources such as the railway or bird song. As
previously noted, aircraft were observed to pass overhead the measurement location as part
of a turning manoeuvre having approached the site from the south or east. As a result some
lateral dispersion occurred. This gave rise to a similar situation as was observed at
Kennington Park where it is was not always the largest and inherently noisier aircraft that
generated the most noise energy at the receptor position.

Measurements commenced at 13:24 hrs and events were noted continuously until the
weather deteriorated (rapidly) at around 14:25 hrs. Some 50 events were measured which
were calculated to give a period Laeq 0of 58 dB (A) (some 7dB(A) higher than on 6" November
2006, see Para 2.20).

Table 2 shows the recorded differences between single event measurements (Lamax) USiNg
fast and slow response. It is of interest to note that some significantly higher L. readings
were recorded on this occasion than for the 6™ November 2006. It was judged (subjectively)
that aircraft were generally more intrusive and disturbing than during the previous survey.

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES 12
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Table 2
Comparison of Lamax Fast and Slow
Ruskin Park 21 November 2006

AIC type Time dBLAmax(f) dBLAmax (s) difference(dB) Comment

B737-300 13:10:00 69.9 66.4 315)

B 717 13:11:26 70.1 65.9 4.2

A343 13:12:29 68.5 66.4 21

A319 13:14:42 721 67.7 4.4

A320 13:15:48 71.2 67.3 39

B757 (BA) 13:17:39 64 59.5 4.5

A345 13:19:10 71.7 68.2 35

B744 13:20:47 73.3 69.5 3.8

A319 13:22:59 69 65.4 3.6

A320 13:24:14 70.2 67.2 3

A320 (BA) 13:26:01 60.7 57.5 3.2

A310 13:27:03 61.1 58 31

A319 13:29:03 *85.2 65.6 n/a

A320 13:30:31 69.4 64.4 5 Largest Recorded
Difference

A 300 13:31:45 73.9 71.1 2.8

B777 (BA) 13:33:44 62.1 58.4 3.7

B737-300 13:35:39 * 885 64.5 n/a

A 330 13:38:04 *89.1 60.5 n/a

B744 13:39:40 * 86 65.2 n/a

B735 13:43:35 *84.2 63.4 n/a

B735 13:44:48 *82.1 61.2 n/a

A320 13:45:56 *85.6 63.6 n/a

B 757 (BA) 13:47:15 *88.1 66.1 n/a

B735 13:48:43 *88.7 61 n/a

A320 (BA) 13:50:33 *88.9 67.9 n/a

B733 13:51:51 65 61.4 3.6

A320 13:53:23 72.2 68.5 3.7

B767 BA 13:54:33 61.4 58.1 3.3

A330 13:54:33 *81.9 61.2 n/a

A320 13:57:43 *88.8 69.9 n/a

B757 13:59:49 71.2 67.8 34

B757 (BA) 14:01:01 61.8 59.1 2.7

B733 14:02:23 62.6 61 1.6 Smallest
Recorded
Difference

A319 14:03:32 73 68.1 4.9

A319 14:05:07 67.8 64.1 3.7

A319 14:06:45 65.9 61.4 4.5

A319 14:07:47 66.3 61.4 4.9

B744 14:10:35 *88.3 67.2 n/a See Chart 9

A319 14:12:28 *86.7 62.3 n/a See Chart 9

A320 BA 14:14:15 74 69.2 4.8

B733 14:15:36 68.6 65.1 315)

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES 13
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AIC type Time
A 321 14:16:44
B733 14:17:46
A320 14:18:48
A 737-400 14:19:50
A319 14:21:06
A 310 14:22:19
A 345 14:24:07
B744 14:25:43

dBLAmax(f)
64.5
70.2
72
68.9
68.7
*88.4

711
72.3

dBLAmax (s)

60.9
66.5
68.5
65.2
64.2
73.9

67.8
69.4

difference(dB)
3.6
3.7
35
3.7
4.5

Comment

n/a Tonal — see Chart

9

3.3
2.9

* indicates that no direct comparison was possible between LAmax (f) and (s) as the “f” reading was set to
dB Lin in order to obtain one third octave band analysis of the overflight in question

2.22  An average (arithmetic mean) difference of 3.7 dB (A) was recorded, but with the highest

difference being 5 .0 dB(A) during an A320 flyover.

2.23  The following charts show the above data in graphical form:

Chart 7
Ruskin Park - Lamax Fast / Slow Differences

Ruskin Park 21 Nov 2006 - Difference in(dB) Between Measured LAmax (f) and(s)

Decibel Difference ( A weighted)
w

Aircraft Type

0
LU U LU LU LIEL L T LT B

o difference(dB)

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES
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Chart 8
Ruskin Park - Lamax Comparison

Ruskin Park 21 Nov 2006 - LAmax(f) and (s) Comparison
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Aircraft Type

Tonal Effects

2.24  Further attempts were also made to investigate the tonal components that had been
previously identified from some arriving aircraft. The following chart shows a comparison of an
A310 exhibiting distinct “organ pipe” like tonal components with two other aircraft types that
were judged to be unremarkable in this respect.

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES 15
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Chart 9
Ruskin Park - Comparison of Aircraft Types

Ruskin Park - 21 Nov 2006 - Aircraft Noise Signatures
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2.25 Chart 9 shows clearly the presence of a significant tonal peak at 315 Hz for the A310
which was heard to be generating an organ pipe like effect.

Monitoring at Belgrave Road Hounslow

2.26  As aresult of the relatively large variations between Lamax (f) and (s) readings obtained at
Ruskin Park it was decided to investigate this aspect at a site closer to Heathrow. The chosen
location at Hounslow was approximately 4.5 kms from touchdown under the arrival path of
runway 27L, with the microphone at a height of roughly 1.5 m on acoustically soft ground. At
this location arriving aircraft are in their final stages of descent at a nominal height of 236m
above pavement level.

2.27  Measurements were taken from 13:17 hrs to 14:17 hrs on 23 November 2006. Weather
conditions were dry and sunny with a slight south westerly breeze (less than 5m/s). Some 40
arrivals were measured. From the measurements it was possible to calculate a period Laeq Of
68.7dB(A) .

2.28  The site location is shown in Figure 2:

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES 16
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Figure 2
Monitoring Location in Hounslow

Monitoring

A

Position

Further Comparison of Lamax (f) and (s)

2.29  Table 3 shows the results of the measurements and provide a further comparison between
the Lamaxr) and Lamaxs) values.

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES 17
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A/C type
B717
A330
A300
A321
A343
B744
B777
A319
B757
B744

A346

A321 BA
A321
A319
B733
B733
A321
B744
B744

A321
A319
A319
A319
A330
A321
A320
A319
A320
B744
A319
A320
A320
B733
B733
A321
A319
B733

Time
13:17:56
13:18:58
13:20:49
13:23:02
13:24:25
13:26:18
13:28:00
13:30:10
13:31:25
13:32:42

13:34:23

13:36:37
13:37:57
13:39:13
13:40:22
13:41:41
13:42:56
13:44:00
13:45:51

13:48:27
13:49:33
13:50:57
13:52:16
13:53:28
13:55:55
13:57:04
13:58:24
14:00:13
14:01:11
14:03:39
14:04:53
14:06:16
14:07:34
14:08:54
14:10:08
14:11:42
14:13:14

Table 3
Comparison of Lamax Fast and Slow

Belgrave Road, Hounslow

LAmax (f)

74.9
81.8
82.8
79
87.2
87.3
83.6
v
82.8
97.3

89.4

88.4
77.9
78
83.2
82.5
83.6
85.6
94.1

76.6
80
77.5
76.3
82.7
87.5
82.1
76.2
77.1
85.6
v
78.9
78
82.9
84.7
77.7
83.2
82.9

LAmax (s)

73
79.7
81.1
76.8
79.6
85.6
80.8
75.1
79.9
84.8

81.7

75.5
75.7
75.7
80.4
79.9
81.9
83.2
83.4

74.5
76.7
74.9
74.4
80.9
73.6
78.8
73.8
76.4
84.3
74
77.1
75.8
80.1
81.5
76.6
78.9
79.6

Difference

1.9
2.1
1.7
2.2
n/a
1.7
2.8
1.9
2.9

n/a

n/a

n/a
2.2
2.3
2.8
2.6
1.7
24

n/a

2.1
3.3
2.6
1.9
1.8
n/a
3.3
2.4
0.7
1.3

1.8
2.2
2.8
3.2
11
4.3
3.3

SEL
81.7
89
91.1
85.8
88.9
95
90.5
84.7
88.5
93.2

90.9

84.7
85
83.9
87.6
87.9
90.4
91.4
91.1

83.2
83.4
84.7
83.2
89
82.9
86.2
84.2
77.8
92.5
84.2
86.6
85.3
88.5
88
85.6
86.7
87.7

Comment

QC2
See Chart 13
QCO0.5

See Chart 13

QC2
See Chart 13

Swt108/st/06/145
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AIC type Time

A320 14:14:34
A319 14:16:12
A319 14:17:30

LAmax (f) LAmax (s) Difference SEL Comment
78.1 75.8 2.3 84.7
78.5 75.4 3.1 84.3
79 75.8 3.2 83.7

* indicates that no direct comparison was possible between LAmax (f) and (s) as the “f” reading was set to dB Lin in order to
obtain one third octave band analysis of the overflight in question

2.30 Charts 10 and 11 below show a comparison between Lamax (f) and (s). It can be seen that at
this location the differences were smaller with an average (arithmetic mean) difference of

2.4dB(A).

Chart 10

Belgrave Road Lamax (f) and(s)

100

Belgrave Road - Hounslow 23 Nov 2006

95

<

) @ LAmax (f)
o

% B LA maxs
% O SEL

kel

Aircraft type
Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES
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Chart 11
Belgrave Road Lamax - (f) and (s)

Belgrave Road Hounslow - Differences between LAmax (f) and (s) - 23 Nov 2006
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Tonal Components

2.31  Atthis location aircraft were in view for significantly less time than at any other locations used
for this study. No individual events with identifiable tonal characteristics were noted. The
following chart shows some one third octave band analysis of typical events recorded from
the Airbus A321 Aircraft.

Chart 12
Comparison of Noise Signatures — Airbus A321

Belgrave Road Houslow

920

@ A321
B A321

Decibels (SEL) - Lin

30 +
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Frequency (Hz)

2.32 A comparison of three of the largest aircraft measured is also of interest and is shown in
Chart 13 below. It can be seen that one of the Boeing 747’s generated significant amounts of
noise energy at around the 2- 4Kz third octave frequency bands. This was noticeable as a
hissing sound rather than having any identifiable tonal or “musical” qualities.
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Conclusions

This later work has shown that at locations further from Heathrow (20kms or more) aircraft
noise can dominate the local noise environment at certain times of the day. Historically, the
focus of the characterisation of the noise impact of an airport’s operations has been the area
enclosed by the 57 dB(A), Laeq,16n average summer’s day contour. The results of this study
do explain why aircraft noise from operations at London Heathrow is a cause of concern
beyond the boundary of the contour.

The relatively high levels of aircraft noise that do occur at some distance from the airport are
certainly enough to be noticed by those living in those areas and in certain circumstances to
cause some disturbance and intrusion. Furthermore, some of the aircraft events have
particular characteristics that enhance the degree to which the may be noticed. On this basis,
it is highly plausible that some individuals may feel unreasonably disturbed by this noise and
express that discontent by joining HACAN.

A broader issue that the results of this study seems to be suggesting is that people are
reacting to short periods of aircraft noise, and less so to longer term average exposure. Itis
clear that at some of the locations where monitoring was carried out, the aircraft noise that
could cause disturbance did not occur all the time. It seems that HACAN membership is
arising from a dissatisfaction with the occasions when the aircraft noise is found disturbing,
and the periods of respite or relative quiet are not sufficient to off-set the adverse reaction felt
when the aircraft noise is being disturbing.

A possible cause of this response is the simple fact that people living at these relatively large
distances from the airport do not expect to be disturbed by aircraft noise and maybe feel they
should not be disturbed by aircraft noise at all (because they live so far from the airport).
Hence when there is some disturbance, if only for relatively short periods of time, there is an
adverse reaction.

There is some anecdotal evidence of this type of response in other fields of environmental
noise. For example, if certain weather conditions prevail, the noise from open air concerts
can propagate several kilometres from the venue. Complaints have occurred simply, it
seems, because the sound is audible at these long distances, and those complaining believe
that they should not be able to hear it. The fact that they can must mean the event noise is
too high and as a result they make a complaint.

Thus, overall, this study has identified several possible causes for the growth and
geographical spread of HACAN membership over the last ten years ago. These are:

An increase in the area of London over flown by aircraft arriving at Heathrow;

This increasing area of over flights including a far greater number of turning
movements which while occurring tend to generate more noise than straight flight;

The noise that does occur on the ground can be dominant with respect to the local
noise environment;

The noise is at a level and, at times , has a particular character, that would be
expected to be noticed by those living there and potentially found disturbing by some
of them.
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