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1 Introduction

1.1 This report provides a review of the noise impact issues that arise from the
Department for Transport (DfT) consultation document entitled “Adding Capacity to
Heathrow Airport”l. The consultation in broad terms examines options for expanding
the capacity at Heathrow, either through changing the currently established modes of
operation, or through the building of an additional runway and new terminal building.

1.2 Within the consultation document, the associated noise issues are primarily
concerned with demonstrating that the area within the 57 dB(A), Laeq,16n CONtour does
not exceed a value set in the Air Transport White paper (ATWP)?. A range of future
cases are examined and the consequential noise impact, in terms of the average
summer’s day 16 hour (0700 — 2300) period are presented. Technical detail
concerning the production of these assessments is set out in a report from the
Enviro3nmenta| Research and Consultancy department of the Civil Aviation Authority
(CAA)°.

1.3 In section 2 of this report, a summary is provided of the various scenarios for which
results have been provided, together with some overall analysis. Section 3 considers
the various questions formally asked in the consultation, that relate to noise, and
provides a review of the issues raised. Section 4 provides some brief conclusions.

! Adding Capacity at Heathrow, Department for Transport, 22" November 2007

% The Future of Air Transport, Department for Transport, December 2003

® ERCD Report 0705, Revised Future Aircraft Noise exposure, Estimates for Heathrow
Airport, November 2007

Swt115/st/08/09 Bureau Veritas, Great Guildford Street, SE1 OES 5
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2 Future Cases Examined

carried out by the DfT.

2.1

Case Year
1 2002
2 2015
3 2015
4 2020
5 2020
6 2020
7 2030
8 2030
9 2030
10 2030
11 2030

Table 1 below shows the various cases for which noise assessments have been

Table 1

Future Cases Examined

Description

461,000 ATMs, seg
mode

480,000 ATMs seg
mode

540,000 ATMs
mixed mode

R3, 615,000 ATMS
MLD

R3, 670,000 ATMS
MDL

R3, 605,000 ATMS,
alternating

480,000 ATMs seg
mode

540,000 ATMs
mixed mode

R3, 702,000 ATMS
MLD

R3, 702,000 ATMS
MDL

R3, 702,000 ATMS,
alternating

* ERCD 0705, paragraph 3.41
® ERCD 0705, paragraph 3.41
® ERCD 0705, paragraph 3.41

Comment

The base case, mis-named in the exec summary of ERCD 0705
as 480,000 ATMs. The noise limit used in the consultation
document

Effectively a do minimum for this year

No new runway, but a change in operation. Planning consent
would be needed as the 480,000 ATM limit imposed with T5 is
broken

3" runway @ 208, 000 ATMs, 407,000 ATMs on existing
runways. Numbers defined so that noise contour area limit just
met.

3" runway @ 226, 000 ATMs, 444,000 ATMs on existing
runvvsays. Numbers defined so that noise contour area limit just
met.

3" runway @ 204, 000 ATMs, 401,000 ATMs on existing
runwaays. Numbers defined so that noise contour area limit just
met.

Effectively a do minimum for this year

No new runway, but a change in operation. Planning consent
would be needed as the 480,000 ATM limit imposed with T5 is
broken.

3 runway @ 235, 000 ATMs, 467,000 ATMs on existing
runways.

3" runway @ 235, 000 ATMs, 467,000 ATMs on existing
runways.

3 runway @ 235, 000 ATMs, 467,000 ATMs on existing
runways.

Swt115/st/08/09

Bureau Veritas, Great Guildford Street, SE1 OES 6
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Case Year Description Comment
12 2006 Current The most recent set of published contours
2.2 As noted in the table, the movement assumptions for Cases 4-6 have been

determined so that the area within the 57 dB(A) contour is less than 127 km®.
2.3 In Cases 4 and 9, MLD means

M - the new 3" runway operating as a single runway airport, with a mix of
departures and landings.

L — the current northern runway having just landings; and
D — the current southern runway having just departures.
2.4 In Cases 5 and 10, MDL means

M - the new 3" runway operating as a single runway airport, with a mix of
departures and landings.

D — the current northern runway having just departures; and
L — the current southern runway having just landings.

25 In Case§ 6 and 11 it is assumed that alternation on the current runway would operate
as now.

2.6 Cases 2 and 7 shows the expected noise impact of the airport were there no
expansion.

2.7 Cases 3 and 8 shows the expected noise impact of the airport were the changes
confined to moving from segregated mode to mixed mode.

2.8 Case 12 has been included because of the difference between the current contour
area and the base case (Case 1).

Community Response to Aircraft Noise

29 It is possible to relate the noise contour information to the expected average
community response. The average mode summer’s day noise exposure can indicate
the corresponding effects based upon the results of social surveys undertaken in the
1980s (ANIS)®. In Section 4 , Appendix B, Annex 4, Table 3 of CAP 725 — “CAA
Guidance on the Application of the Airspace Change Process”’ the relationship

" ERCD 0705, paragraph 2.6.5

® This research was a cross-sectional study and provided a snapshot of the reaction to
various degrees of aircraft noise exposure at one moment. It provided information on the long
term average response to aircraft noise, but provided no information on the short term
reaction to changes in aircraft noise.

° CAP 725 — CAA Guidance on the Application of the Airspace Change Process. 2007

Swt115/st/08/09 Bureau Veritas, Great Guildford Street, SE1 OES 7
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between the percentage of people highly annoyed with the
corresponding LAeq,16h value. These results are reproduced in Table 2 below.

Table 2
Percentage of People Highly Annoyed

Contour Band % Highly Annoyed

54 — 57 6.6
57 - 60 111
60 — 63 18.0
63 — 66 28.0
66 — 69 40.7
69 —72 54.9
72-75 68.2

ANASE

2.10  The results of DfT study entitled Attitudes to Noise from Aircraft Sources in England
were published in November 2007 and the Local Authorities (Heathrow) Air Noise
Working Group were provided with a briefing note on the outcome in November
2007.'° Whilst there were concerns about the robustness of the study, the DfT
concluded that

... people are more annoyed by all levels of aircraft noise than they were in
1985, when the last major study in this field was carried out. **

2.11  No information was provided on the extent to which annoyance has changed.
However, in Appendix A9 of the study, a relationship between annoyance and noise
exposure is given that addresses in part the concerns that had been raised about the
robustness of this study. The results are reproduced below as Figure 1:

1% Briefing Note to Local Authorities (Heathrow) Air Noise Working Group, st/07/128,
November 2007
' DfT Press Release 2" November 2007

Swt115/st/08/09 Bureau Veritas, Great Guildford Street, SE1 OES 8
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Figure 1
Reproduction of Figure A9.5 from ANASE
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Figure A9.5 Mean Annoyance against LAeq for ANIS and ANASE, using CAA
estimates of LAeq for the Heathrow sites, and a dummy variable for the Restricted
Survey Sites

2.12  The blue line shows the ANIS results and the red line shows the headline ANASE
results. The dotted red line shows the results once some of the concerns raised
about the robustness of the study had been taken into account. It can be seen that
comparing the dotted red line with the blue line shows that a given level of annoyance
is occurring at noise levels approximately 3 dB(A) lower than with ANIS.

2.13  Based on this conclusion, the relationship shown in Table 2 above should become
that shown in Table 3 below:

Swt115/st/08/09 Bureau Veritas, Great Guildford Street, SE1 OES 9
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Table 3
Percentage of People Highly Annoyed
adjusted to take account of the ANASE results
(Figure A9.5 of ANASE)

Contour Band % Highly Annoyed

54 — 57 11.1
57 - 60 18.0
60 — 63 28.0
63 — 66 40.7
66 — 69 54.9
69 — 72 68.2
72 -75 79.2

2.14  Thus, to obtain an indication of the numbers of people likely to be highly annoyed by
the aircraft noise for the different cases , there is an argument that the relationship
shown in Table 3 should be used.

Analysis

2.15  Along with the noise contour area, data have been provided regarding the population
exposed to various noise exposures and it is this information that can be used to
estimate the change in the number of people highly annoyed.

Base case, Current and Do Minimum (Cases 1,12, 2 and 7)

2.16  Tables 4- 6 show the area, populations and highly annoyed data for these cases:

Swt115/st/08/09 Bureau Veritas, Great Guildford Street, SE1 OES 10
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Noise Contour Area (km?) Data for Cases 1,12,2 and 7

217.3

119.8

65.0

38.0

22.8

12.1

6.5

Casel Casel2 Case2 Case7

138.8

77.0

44.2

26.4

14.9

7.6

4.1

Case 12 Case?2 Case7

633.6

261.9

105.2

50.4

151

3.5

345.7

142.2

66.3

24.4

6.7

1.6

Noise Level
>54 2457  217.0
>57 126.6  118.7
>60 71.7 64.7
>63 43.8 38.6
>66 28.8 23.3
>69 16.3 12.0
>72 8.4 6.4
Table 5
Population (‘000) Affected for Cases 1,12,2 and 7
Noise Level Case 1l
>54 561.5  580.0
>57 257.8  259.0
>60 123.3  105.7
>63 64.2 50.8
>66 29.7 16.3
>69 8.6 4.1
>72 3.0 0.9

0.9

0.0

Swt115/st/08/09
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Table 6
Number of People (‘000) Highly Annoyed based on ANIS
for Cases 1,12,2 and 7

Noise Level Casel Casel2 Case2 Case7

54 — 57 20.0 21.2 24.5 13.4
57 — 60 14.9 17.0 17.4 8.4
60 — 63 10.6 9.9 9.9 7.5
63 — 66 9.7 9.7 9.9 5.0
66 — 69 8.6 5.0 4.7 2.1
69 — 72 3.1 1.8 1.4 0.9

>72 2.0 0.6 0.6 0.0
TOTAL 68.9 65.2 68.4 37.3

Table 7

Number of People (‘000) Highly Annoyed based on ANASE
for Cases 1,12,2 and 7

Noise Level Casel Casel2 Case2 Case7

54 - 57 33.7 35.6 41.3 22.6
57 - 60 24.2 27.6 28.2 13.7
60 — 63 16.5 154 15.3 11.7
63 — 66 14.0 14.0 14.4 7.2
66 — 69 11.6 6.7 6.4 2.8
69 — 72 3.8 2.2 18 11

>72 2.4 0.7 0.7 0.0

TOTAL 106.2 102.2 108.1 59.1

Swt115/st/08/09 Bureau Veritas, Great Guildford Street, SE1 OES 12
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2.17  These show the reduction in the noise impact that would occur by 2030 were there to
be no further increase in capacity at Heathrow. The area enclosed by the 57 dB(A)
contour would reduce by about 40%, and the population enclosed by that contour
would reduce by about 45%. The numbers of people highly annoyed by the noise of
aircraft using Heathrow would reduce by around 37,000 (based on the ANIS results)
and by around 47,000 using the relationship based on ANASE.

Base case and Mixed Mode only (Cases 1,12, 3 and 8)

2.18 Tables 8 — 11" show the equivalent results for the cases involving mixed mode
operation compared with the base cases:

2 The numbers in italics are estimates.

Swt115/st/08/09 Bureau Veritas, Great Guildford Street, SE1 OES 13
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Noise Contour Area (km?) Data for Cases 1,12,3 and 8

Noise Level Casel Casel1l2 Case3 Case8
> 54 245.7 217.0 231.6 161.0
>57 126.6 118.7 125.5 91.1
>60 71.7 64.7 71.0 51.9
>63 43.8 38.6 40.8 30.0
>66 28.8 23.3 233 16.7
>69 16.3 12.0 12.3 8.7
>72 8.4 6.4 6.7 4.7

Table 9

Population (‘000) Affected for Cases 1,12,3 and 8

Noise Level Case 1l
>54 561.5
>57 257.8
>60 123.3
>63 64.2
>66 29.7
>69 8.6
>72 3.0

Case 12 Case3 Case8
580.0 756.5 424.8
259.0 274.0 1811
105.7 126.7 88.7
50.8 60.2 34.0
16.3 20.5 11.1

4.1 4.8 2.8
0.9 1.2 0.1

Swt115/st/08/09
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Table 10
Number of People (‘000) Highly Annoyed based on ANIS
for Cases 1,12,3 and 8

Noise Level Casel Casel2 Case3 Case8

54 — 57 20.0 21.2 31.8 16.1
57 — 60 14.9 17.0 16.4 10.3
60 — 63 10.6 9.9 12.0 9.8
63 — 66 9.7 9.7 11.1 6.4
66 — 69 8.6 5.0 6.4 3.4
69 — 72 3.1 1.8 2.0 1.5

>72 2.0 0.6 0.8 0.1
TOTAL 68.9 65.2 80.5 47.6

Table 11

Number of People (‘000) Highly Annoyed based on ANASE
for Cases 1,12,3 and 8

Noise Level Casel Casel2 Case3 Case8

54 - 57 33.7 35.6 53.6 27.1
57 - 60 24.2 27.6 26.5 16.6
60 — 63 16.5 154 18.6 15.3
63 — 66 14.0 14.0 16.2 9.3
66 — 69 11.6 6.7 8.6 4.6
69 — 72 3.8 2.2 2.5 1.8

>72 2.4 0.7 1.0 0.1

TOTAL 106.2 102.2 127.0 74.8

Swt115/st/08/09 Bureau Veritas, Great Guildford Street, SE1 OES 15
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2.19

2.20

2.21

It can be seen that with the implementation of mixed mode, there would be little
change in the area affected by the contours in 2015 compared with 2002 but a
worsening compared with 2006. When translated into the population affected and the
numbers of people highly annoyed, there would be a worsening, with the population
enclosed by the 57 dB(A) increasing by around 16,000 and the numbers of people
highly annoyed increasing from just under 69,000 in 2002 to just under 81,000 in
2015 (based on ANIS). The data based on the ANASE results shows an increase of
just over 20,000, an increase of just under 20%.

By 2030, the changes in the fleet mix assumptions bring about a decrease in impact,
with the area enclosed by the 57 dB(A) reducing by around 23% compared with 2006.
The population enclosed by the 57 dB(A) contour would reduce by just under 80,000.
The numbers highly annoyed would reduce by just under 18,000 (ANIS) and just
under 28,000 (ANASE).

Some caution is needed with using the annoyance results for these cases. The
pattern of aircraft noise would change markedly around the airport with mixed mode:
more departures on 09L, more arrivals on 09R and the loss of alternation on
westerlies. It is quite possible that the annoyance relationship with noise would
change under these conditions, and that there could be relatively more annoyance for
a given noise exposure than shown in Tables 2 and 3 above.

Swt115/st/08/09 Bureau Veritas, Great Guildford Street, SE1 OES 16
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Base case and the Third runway alternating cases (Cases 1,12, 6 and 11)

2.22  The equivalent results for the base and the R3 alternating cases are shown in Tables
12 — 15 below:

Table 12
Noise Contour Area (km?) Data for Cases 1,12,6 and 11

Noise Level Casel Casel2 Case6 Casell

> 54 2457  217.0 230.2  202.4
>57 126.6 1187  126.7 1129
>60 71.7 64.7 69.9 62.2
>63 43.8 38.6 39.8 34.2
>66 28.8 23.3 21.3 18.4
>69 16.3 12.0 11.1 9.8
>72 8.4 6.4 6.1 5.4
Table 13

Population (‘000) Affected for Cases 1,12,6 and 11

Noise Level Casel Casel2 Case6 Casell

> 54 561.5 580.0 614.9 534.6
>57 257.8 259.0 242.3 205.7
>60 123.3 105.7 101.6 86.6
>63 64.2 50.8 35.6 31.1
>66 29.7 16.3 95 8.1
>69 8.6 4.1 3.2 2.6
>72 3.0 0.9 0.3 0.2

Swt115/st/08/09 Bureau Veritas, Great Guildford Street, SE1 OES 17
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Table 14
Number of People (‘000) Highly Annoyed based on ANIS
for Cases 1,12,6 and 11

Noise Level Casel Casel2 Case6 Casell

54 — 57 20.0 21.2 24.6 21.7
57— 60 14.9 17.0 15.6 13.2
60— 63 10.6 9.9 11.9 10.0
63— 66 9.7 9.7 7.3 6.4
66 — 69 8.6 5.0 2.6 2.2
69-72 3.1 1.8 1.6 1.3
>72 2.0 0.6 0.2 0.1
TOTAL 68.9 65.2 63.8 54.9
Table 15

Number of People (‘000) Highly Annoyed based on ANASE
for Cases 1,12,6 and 11

Noise Level Casel Casel2 Case6 Casell

54 - 57 33.7 35.6 41.4 36.5
57 - 60 24.2 27.6 25.3 21.4
60— 63 16.5 154 18.5 15.5
63 — 66 14.0 14.0 10.6 9.4
66 — 69 11.6 6.7 3.5 3.0
69-72 3.8 2.2 2.0 1.6
>72 2.4 0.7 0.2 0.2

TOTAL 106.2 102.2 101.5 87.6

Swt115/st/08/09 Bureau Veritas, Great Guildford Street, SE1 OES 18
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From the above, it can be seen that in terms of the area and population enclosed by
the 57 dB(A) contour in Case 6 (3rd runway but with the main runways alternating —
2020), there is little difference from 2002 (Case 1), although there is a worsening
compared with 2006. In 2030, with the equivalent operation, there is a reduction in
impact again due to the fleet mix assumptions, with the population within the 57 dB(A)
contour reducing by around 20% compared with 2006. In both Cases 6 and 11 there
would be people newly found within the 57 dB(A) contour compared with Cases 1 and
12.

R3 options 2030 (Cases 9 (MLD),10 (MDL) and 11(alt))

Three options for the R3 case have been put forward in the consultation document.
The outcome of these options is analysed briefly in Tables 16 — 19 below:

Table 16
Noise Contour Area (km?) Data for Cases 9,10 and 11

Noise Level Case9 Case 10 Case 11

> 54 207.8 179.9 202.4
>57 109.4 105.6 112.9
>60 57.1 59.4 62.2
>63 31.5 33.5 34.2
>66 16.7 17.0 18.4
>69 9.1 9.2 9.8

>72 51 5.2 5.4

Swt115/st/08/09 Bureau Veritas, Great Guildford Street, SE1 OES 19
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Table 17
Population (‘000) Affected for Cases 9,10 and 11

VERITAS

Noise Level Case9 Case 10 Case 11
>54 593.0 445.8 534.6
>57 191.2 208.9 205.7
>60 67.7 90.4 86.6
>63 28.3 36.0 31.1
>66 111 11.9 8.1
>69 3.8 2.3 2.6
>72 1.2 0.5 0.2

Table 18

Number of People (‘000) Highly Annoyed based on ANIS
for Cases 9.10 and 11

Noise Level Case9 Case 10 Case 11
54 — 57 26.5 15.6 21.7
57 — 60 13.7 13.2 13.2
60 — 63 7.1 9.8 10.0
63 — 66 4.8 6.7 6.4
66 — 69 3.0 3.9 2.2
69 — 72 14 1.0 1.3

>72 0.8 0.3 0.1
TOTAL 57.3 50.5 54.9

Swt115/st/08/09
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Table 19
Number of People (‘000) Highly Annoyed based on ANASE
for Cases 9,10 and 11

Noise Level Case9 Casel1l0 Case 11

54 — 57 44.6 26.3 36.5
57 — 60 22.2 21.3 214
60 — 63 11.0 15.2 15.5
63 — 66 7.0 9.8 9.4
66 — 69 4.0 53 3.0
69 —72 18 1.2 1.6

>72 1.0 0.4 0.2
TOTAL 91.6 79.5 87.6

2.25 Of the three R3 cases, the MDL option has the smallest area and population affected.
However, it must be noted that for both the MLD and MDL options, those people
affected by departures or arrivals from the existing runways will be affected all day
without any relief — other than when the airport moves from easterlies to westerlies.
Hence the reaction to the aircraft noise under these conditions may not be as set out
in the relationships in Tables 2 and 3 above.

Swt115/st/08/09 Bureau Veritas, Great Guildford Street, SE1 OES 21
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Loss of improvement with increased capacity (Cases 7 and 11)

2.26  The results for this comparison are shown in Tables 20 — 23 below:

Table 20
Noise Contour Area (km?) Data for Cases 7and 11

Noise Level Case7 Casell
>54 138.8 202.4
>57 77.0 112.9
>60 44.2 62.2
>63 26.4 34.2
>66 14.9 18.4
>69 7.6 9.8
>72 4.1 54

Table 21

Population (‘000) Affected for Cases 7 and 11

Noise Level Case7 Casell
>54 345.7 534.6
>57 142.2 205.7
>60 66.3 86.6
>63 24.4 31.1
>66 6.7 8.1
>69 1.6 2.6
>72 0.0 0.2

Swt115/st/08/09

Bureau Veritas, Great Guildford Street, SE1 OES 22



Local Authorities (Heathrow) Air Noise Working Group (T
Adding Capacity at Heathrow Consultation — Noise Issues "%ﬂ:

BUREAU

VERITAS

Table 22
Number of People (‘000) Highly Annoyed based on ANIS
for Cases 7 and 11

Noise Level Case7 Case 11

54 — 57 13.4 21.7
57 - 60 8.4 13.2
60 — 63 7.5 10.0
63 — 66 5.0 6.4
66 — 69 2.1 2.2
69— 72 0.9 1.3

>72 0.0 0.1
TOTAL 37.3 54.9

Table 23

Number of People (‘000) Highly Annoyed based on ANASE
for Cases 7 and 11

Noise Level Case7 Case 11

54 - 57 22.6 36.5
57 - 60 13.7 21.4
60 — 63 11.7 155
63 — 66 7.2 9.4
66 — 69 2.8 3.0
69 - 72 11 1.6

>72 0.0 0.2
TOTAL 59.1 87.6
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2.27  These two cases compare the situation in 2030 under the current regime (a maximum
of 480,000 ATMs and segregated mode) with the R3 case with alternation. It can be
seen that:

The area within the 57 dB(A) contour would be about 46% larger than would
be the case without increased capacity;

The population within the 57 dB(A) contour would be about 45% larger;

The number of people highly annoyed (ANIS) would be about 47% larger;
and

The number of people highly annoyed (ANASE) would be about 48% larger.
2.28  Thus, increasing the capacity of Heathrow Airport would broadly increase the noise

impact of the airport by around 50% over what might otherwise be the case taking
account of the impact within the 54 dB(A) contour.
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3 The Consultation Document Questions

3.1 A series of questions are asked in the consultation document. This section focuses
on the noise related questions and identifies some issues associated with them.

3.2 The noise related questions are as follows:

Question 2

Do you agree or disagree with the Government’s view on the continuing
validity of the environmental conditions? What are your reasons? Are there
any significant considerations you believe need to be taken into account? If
so, what are they?

Question 4

Do you agree or disagree with the Government’s view that adding a third
runway is achievable within the noise contour limit of 127 sg km, at the
indicated levels of air traffic? What are your reasons? Are there any
significant considerations you believe need to be taken into account? If so,
what are they?

Question 5

Do you agree or disagree with the Government'’s view that mixed mode
operations could be introduced within the noise limits set out in the White
Paper? What are your reasons? Are there any significant considerations
you believe need to be taken into account? If so, what are they?

Question 6

To what extent would you support the introduction of mixed mode
operations:

a. Throughout the day?

b. Limited to specific hours (if so, would you support mixed mode
between 0600 and 1200 hours? Some other period? (please specify)

C. Within the current planning cap? (i.e. with no extra capacity overall)

If you support additional movements, in what period of the day do you think
they should be provided?

What are your reasons for these answers? Are there significant
considerations you believe need to be taken into account? If so, what are
they? Please provide evidence where you can (e.g. environmental impacts,
business benefits).

Question 8

Do you agree or disagree with the Government’s views on retaining westerly
preference? What are your reasons? Are there any significant
considerations you believe need to be taken into account? If so, what are
they?

Question 9

Do you agree or disagree with the Government’s proposal to end the
Cranford agreement? What are your reasons? Are there any significant
considerations you believe need to be taken into account? If so, what are
they?

Question 10

Do you agree or disagree with the Government’s views on continuing night
time rotation? What are your reasons? Are there any significant
considerations you believe need to be taken into account? If so, what are
they?
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Question 11 Do you agree or disagree with the Government'’s views on continuing
runway alternation in the 0600 to 0700 period? What are your reasons?
Are there any significant considerations you believe need to be taken into
account? If so, what are they?

Question 2 — Validity of Environmental Conditions

3.3 The noise related environmental condition is described in Paragraph 1.11 of the
Consultation Document:

No increase in the size of the area significantly affected by noise, as measured by the
57 dBA noise contour in 2002 (127 sqg km).

3.4 This condition was set in the ATWP and Box 1 shows the quotation from Paragraph
11.53 of that document:

Box 1

Extract from the ATWP

11.53 We believe that development of Heathrow should be
subject to a stringent limit on the area significantly
affected by aircraft noise, with the objective of
incentivising airlines to introduce the quietest suitable
aircraft as quickly as is reasonably practicable.

The limit will need to be reviewed at intervals to take
account of emerging developments in aircraft noise
performance. Specifically for Heathrow, we propose
that any further development could only be
considered on the basis that it resulted in no net
increase in the total area of the 57dBA noise contour
compared with summer 2002, a contour area of

127 sq.km.

35 The following points can be noted from the ATWP undertaking:

It reflects the contour area that was enclosed in 2002, the most recently
available data at the time of the publication of the ATWP;

It is described as a stringent limit; and

It states that the limit will need to be reviewed to take account of emerging
developments in aircraft noise performance.

Issues with the 2002 Contour

3.6 As has been rehearsed elsewhere there are two issues regarding the 2002 contours
that make it questionable whether it is an appropriate condition. Firstly, the noise
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3.7

3.8

3.9

3.10

contour reflected the contribution of Concorde, which was known to

make an arguably disproportionate impact on the contour area. As can be seen with
the results for Case 12 above, the 2006 contour area within 57 dB(A) was

118.7 sq km, the reduction being mainly due to Concorde no longer flying.

Given there seemed to be no other rationale for setting the condition at 127 km? in
the ATWP other than it was the most recent contour, it is interesting to speculate
whether the condition would now be 118/119 km® had the ATWP been published in
December 2007 and not December 2003.

The second point is that due to runway maintenance issues, the pattern of runway
usage in 2002 was unusual, resulting in the arrival lobes to the east of the airport not
being evenly distributed between the northern and southern runway. Box 2 shows
Figure 3.1 from ERCD 0705:

Box 2
Figure 3.1 from ERCD 0705

It can be seen how there is a loss of symmetry in the 57 and 60 dB(A) contour lobes
to the east of the airport. That means that any difference assessments that have
been carried out between this situation (Case 1) and future cases will be slightly
distorted by this feature, e.g. Figures 4.1 and 4.2 of ERCD 0705.

Stringent Limit
Given that the area enclosed within the 57 dB(A) contour is nearly 10 km? smaller

only 4 years later (comparing Case 12 with Case 1), the limit proposed may not be
that stringent.
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3.11

3.12

3.13

3.14

3.15

3.16

3.17

3.18

3.19

3.20

Limit Review

Nothing has been found in the consultation documentation to suggest that the limit
has been reviewed.

The meaning of the area limit

The primary effect of aircraft noise is on people, and that is why, along with the area
data, information on the numbers of people affected are included with the noise
contour information. The noise impact on people primarily manifests itself as
annoyance, and as was discussed in Paragraph 2.9 above, the number of people
highly annoyed due to aircraft noise can be estimated from the noise contour data.

The setting of any limit implies it is an environmental capacity, the extent of the noise
impact that is regarded as the acceptable environmental cost in order to reap the
benefits of the airport operation. Given that the effect on people is the main concern,
the contour area limit (or proposed environmental capacity of Heathrow airport) of
127 km? could just as well be described in terms of a limit on the number of people
highly annoyed by the noise from airport operations. In this case, that figure would be
just under 69,000 (Table 6, Case 1 above).

Thus the condition set out in Paragraph 1.11 could have been expressed as:

No increase in the number of people significantly affected by noise, as measured by
the number of people highly annoyed in 2002 (68,900).

Thus, the declared environmental capacity of the airport, in terms of the number of
people highly annoyed is just under 69,000. Hence, any future development should
not allow that number to increase.

This estimate of annoyance, however, was based on the dose-response data that
was available at the time of ATWP, which was, in turn, based on the ANIS study
(paragraph 2.9). As shown above, the results of ANASE have been published
together with the Government'’s conclusion that

people are more annoyed by all levels of aircraft noise than they were in 1985, when
the last major study in this field was carried out. (See paragraph 2.10 above)

As shown in Paragraphs 2.11 — 2.14 and Table 3, it has been possible to estimate
how the annoyance at a given level of aircraft noise exposure may have changed.

Thus instead of causing just under 69,000 people to be highly annoyed, it seems that
the 57 dB(A) contour area of 127 km? would actually cause just over 106,000 to be
highly annoyed (Table 7, above, Case 1).

At the time of the ATWP, however, it would have been believed that a contour area of
127 km? would cause just under 69,000 people to be highly annoyed. lItis, therefore,
not unreasonable to assume that it is that figure that represents the Government’s
declared environmental capacity for Heathrow.

If it is argued that with hindsight, a limit on the contour area to 127 km? in 2003 in fact
reflected a limit on the number highly annoyed to about 106,000, that would seem to
demonstrate that the proposed environmental limit has no robust basis and merely
represents a value that had recently been achieved.
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3.21

3.22

3.23

3.24

Thus, given the conclusions drawn by the Government on the outcome of the ANASE
study, the environmental condition proposed in the consultation document is no
longer appropriate as it will not secure the same level of impact as was envisaged at
the time of the ATWP through the contour area limit.

Other Issues

There are two other reasons why maintaining the same environmental condition is not
appropriate. Firstly, the mixed mode options would disrupt the current pattern of
activity, as stated in paragraph 2.21 above. There is no guarantee that the subjective
response to the new pattern of noise would remain the same for the same noise level.
Until the effect of these operational changes is known it would be incautious to
assume the response would be unchanged.

For some of the future situations, there would be a loss of CDA, resulting in higher
noise levels at some distance from the airport. Thus although the area within the
57 dB(A) contour may not be exceeded, the overall impact from the airport would
worsen.

Questions 4 and 5(part) — Do the future options meet the 127 km?
limit (57 dB(A) contour)?

There are two issues that mean that compliance cannot be guaranteed. Firstly, some
of the expected outcomes are very close to the contour limit and allowing for the
declared margin of error would mean that the limit would be exceeded. The second
point is that some of the assumed aircraft fleet mix for the future cases comprise
unknown aircraft types.
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Margin of Error on predictions

3.25 Table 24 summarises the results for the 12 cases considered:

Table 24
Area within the 57 and 54 dB(A), Laeg,16n CONtOUrs
Case Description Year Area within 57 dB(A), Area within 54 ngA),
L aeq.16n CONtOUT L aeq16n CONtOUr?
1 480,000 seg 2002 126.6 235.7
mode
2 480,000 seg 2015 119.8 2173
mode
3 540,000 mixed 2015 1255 2316
mode
4 615,000 R3 MLD 2020 126.5 239.4
5 670,000 R3 MDL 2020 126.9 222.3
6 605,000 R3 alt 2020 126.7 230.2
7 480,000 seg 2030 77.0 138.8
mode
8 540,000 mixed 2030 91.1 161.0
mode
9 702,000 R3 MLD 2030 109.4 207.8
10 702,000 R3MDL 2030 105.6 179.9
11 702,000 R3 alt 2030 112.9 202.4
12 Current 2006 118.7 —

3.26  In Paragraph 43 of Annex E of the consultation document, it states, with respect to
the noise calculation model used to produce these results, that:

Validation in this context showed that noise predictions were to +/- 1 dB L¢q within the
57 dB(A) contour.

3.27  Aninterpretation of this error margin is that the actual area within the 57 dB(A)
contour lies within the range of areas within the 56 — 58 dB(A) contour. As it can be
seen, no information is available regarding the 56 dB(A) contour but information is
available regarding the 54 dB(A) contour. The increase in area enclosed by reducing

3 Tables 3.12 — 3.22 of ERCD 0705
4 Data not available
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3.28

Case

10

11

3.29

noise contour values is not linear. As a conservative estimate, it
has been assumed that the area enclosed by the 56 dB(A) contour is determined as
follows:

Area = Area of 57 dB(A) contour + 0.25 *(Area within 54 contour — Area within 57 contour)

Table 25 shows the results compared with the published 57 dB(A) contour area
results:

Table 25
Area within the 57 dB(A), Laeq,16n CONtours and
estimated area within 56 dB(A), Laeq,16n CONtour

Description Year Areawithin 57 dB(A), Estimated area within
L peq,16n CONtOUT 56 dB(A), Laeq,16n CONtOUr

480,000 seg 2002 126.6 154
mode

480,000 seg 2015 119.8 144
mode

540,000 mixed 2015 1255 152
mode

615,000 R3 2020

MLD 126.5 155
670,000 R3 2020

MDL. 126.9 151
605,000 R3 alt 2020 126.7 153
480,000 seg 2030 770 92
mode

540,000 mixed 2030 911 109
mode

702,000 R3 2030

MLD 109.4 134
702,000 R3 2030

MDL 105.6 124
702,000 R3 alt 2030 112.9 135

It can be seen from Table 25 that of the future cases, the area within the 56 dB(A) is
less than 127 km? only in cases 7, 8 and 10, all of which reflect situations in 2030.
Thus taking into account the inherent error in the noise contour modelling, it cannot
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3.30

3.31

be guaranteed that noise contour limit proposed in the consultation
document would be met in all future cases.*

To an extent, this point is recognised for the year 2020 cases. In paragraph 3.4.1 of
ERCD 0705, it was noted that the physical capacity of the airport allowed a larger
number of movements than that used in the cases. Using these assumptions,
resulted in contour areas greater than the 127 km®. The paragraph went on to state:

The BAA forecast was scaled back to such a point where the contour area would
meet the White paper test.

Implicitly in this comment is a recognition that the ATWP limit was only just being met.
Taking account of the declared margin of error with the modelling means that
compliance with the limit cannot be guaranteed for most of the future cases
examined.

Unknown future fleet types

As has been the case over the years with Heathrow airport, predicting the likely future
noise impact has inevitably made it necessary to make assumptions about unknown
future aircraft types. Although care is taken over these assumptions there is still an
inherent uncertainty over the future fleet mix and for the new aircraft types their noise
performance. Table 26 shows the total number of movements for various future
cases and the balance between known aircraft types and unknown future typesle.

Table 26
Proportion of the daily movements by Unknown Aircraft Types

Case Year Total ATMs Daily ATM Daily ATMs % of fleet unknown

3.32

© 0O N O W N

by unknown types
2015 480,000 622 23 4
2015 540,000 708 37
2020 670,000 857 732 85
2030 480,000 622 443 71
2030 540,000 712 486 68
2030 720,000 925 790 85

It can be seen from Table 26 that looking some 8 years ahead to 2015 results in only
around 5 % of the future fleet being unknown, the percentage of the fleet which is
unknown rises to between 68% and 85 % in 2030. Thus with so many of the aircraft
movements in these future cases being by types of aircraft that are as yet not
operating, there must be uncertainty regarding the outcome and therefore uncertainty
over the results shown. Furthermore, estimates have had to be made of the noise

' The 1 dB(A) margin of error relates to a given input fleet mix and associated noise data for
the different aircraft types. The issue of predicting future fleet mixes and their associated
noise data is outwith this margin.

'® This information is based on data supplied separately by DfT.
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performance of these new aircraft types®’, which again must
introduce a degree of uncertainty regarding the future outcome.

3.33  This analysis indicates that the Government’s position that introducing a third runway
within the declared environmental constraints are not proven.

" ERCD Report 0705, Table 2.2
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3.34

3.35

3.36

3.37

Questions 5 and 6— Mixed Mode

The assessment carried out above for question 4 included elements relating to mixed
mode and these will not be repeated here.

However, as indicated above in various places, the introduction of mixed mode will
cause a distinctly different pattern of operation at Heathrow. This will include the loss
of the Cranford agreement that would mean departures from runway 09L (see
Appendix A), and increased use of 09R for arrivals.

Loss of Cranford Agreement

Previous work for the Greater London Authority™® and the Royal Borough of Windsor
& Maidenhead" has investigated the type of noise impact that might occur under
these conditions.

Boxes 3 and 4, from reference 15, show, as an example, the noise impact during the
4 hour evening period with departures on 09R (current situation) and with departures
on 09L (without the Cranford agreement):

Box 3

Indicative Noise Impact during an evening under current easterly conditions

18 West London Noise Study, Casella Stanger (now Bureau Veritas), Report
st/05/57/AGGX0332, March 2005, updated September 2005

% Royal Borough of Windsor & Maidenhead, Aircraft Noise Study, Bureau Veritas, Report
NGGX0170R01, January 2008
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Box 4
Indicative Noise Impact during an evening with departures from 09L
(No Cranford agreement)

3.38 It can be seen from comparing Box 3 and Box 4 that the noise impact would be very
different with easterly departures from the northern runway. Areas of Longford, would
experience start of roll noise (as well as taxiing noise) which does not occur at
present. The Cranford area would experience departure noise and there would be
areas of the London Borough of Ealing newly overflown.

3.39 Boxes 5 and 6 show similar indicative results (from reference 16), with arrivals, as
now on 09L, and arrivals on 09R which would occur much more often were the
Cranford agreement to be annulled.
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Box 5
Indicative Noise Impact during an evening under current easterly conditions

Box 6
Indicative Noise Impact during an evening with arrivals on 09R
(No Cranford Agreement)
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3.40

3.41

3.42

3.43

3.44

3.45

3.46

Again, it can be seen that there would be a different noise impact (comparing Boxes 5
and 6).

From both these examples, it can be seen that simply looking only at the overall
average mode Laeq16n CONtours, can mask changes that would be significant and
could cause a change in response to the noise exposure.

Loss of Alternation

The current arrangements of alternation on westerlies would be lost with mixed mode.
In terms of the assessment method adopted, a westerly day with and without
alternation would produce exactly the same noise exposure in terms of the Laeg,16h.
The loss of respite that currently occurs is not revealed in examining the Laeg 16n
results.

Furthermore, although not a formally numbered question in the consultation
document, as request has been made in paragraph 3.107 as follows:

An important aim of this consultation is to get a better understanding of the
importance people attach to alternation, and the time of day when it is most
valued, so this can be taken into account in the decision- making process.

It is beyond the scope of this document to answer this question specifically.
However, the following brief observations are made:

At weekends and during the evening, when people are more likely to be
home, alternation is likely to be valued. It provides predictable periods of
respite around which those affected can plan their lives.

At first blush, it would seem that there might be more scope for accepting a
loss of alternation during the working day. However, this is the period when
schools under the flight paths are operating, and alternation again provides
predictable periods of relief, allowing the schools to plan their external
teaching and similar activities.

On this simple basis, there appears to be no time period when the loss of alternation
would not have a serious adverse impact. In terms of assessing the impact of mixed
mode, as mentioned in paragraph 2.21 above, it is quite possible that the annoyance
relationship with noise would change under these conditions, and that there could be
relatively more annoyance for a given noise exposure than that shown in Tables 2
and 3 above.

Mixed mode within the current planning consent
One of the options in Question 6 is:

(c) Within the current planning cap? (i.e. with no extra capacity overall)

It is worth noting that it is probably not necessary for planning consent to be sought in
order to implement this element of the proposals.

Swt115/st/08/09 Bureau Veritas, Great Guildford Street, SE1 OES 37



Local Authorities (Heathrow) Air Noise Working Group
Adding Capacity at Heathrow Consultation — Noise Issues

Question 9 — Loss of Cranford Agreement

3.47  The general issues have been discussed above — paragraphs 3.34 — 3.39. The
ERCD assessment is set out in section 5.2 of ERCD 0705. Their conclusion is shown
in Box 7 below™:

Box 7
ERCD Paragraph 5.6.1

3.48  As has been previously identified, in terms of numbers of people affected there is no
clear conclusion. If the only proposal was to remove the Cranford agreement, rather
than it being a step towards mixed mode operation, the balance between exposing
more people to higher noise levels to the east, in order to enable alternation to the
west appears to be quite fine (although there are potentially significant local issues for
those living close to the northern runway that have not been explored here). In the
current context, however, it should be noted that mixed mode cannot occur without
the loss of the Cranford agreement.

% ERCD 0705, paragraph 5.6.1
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Question 8 — Westerly Preference

3.49

The merits of maintaining westerly preference are discussed quite extensively in
Sections 5.3 — 5.5 of ERCD 0705. Box 8 summarises the conclusions:

Box 8
ERCD Paragraphs 5.6.2

3.50

3.51

3.52

3.53

3.54

3.55

It can be seen that, in general, a move away from westerly preference would cause a
worsening. Consequently, the Government are proposing to keep westerly
preference. The justification for this decision can be seen.

It may have been more helpful to have examined the westerly preference issue by
considering single (worst) mode conditions rather than average mode cases.
Nevertheless, the conclusions drawn seem sensible.

Questions 10 and 11 — Night Noise

There is not much mention of noise at night within the consultation document. The
subject is introduced at paragraph 2.17 where it states

Night flights at Heathrow are strictly controlled between 2300 and 0700 hours,
including limits on the permitted numbers and total amount of noise (noise quota) in
the night quota period (2330 — 0600).

It is felt that this statement is not entirely accurate. There are indeed strict controls
within the night quota period, but for the shoulder periods (2300 — 2330 and 0600 —
0700), there is little control other than a restriction on the noisiest type of aircraft,
none of whom really use Heathrow any more.

The recent consultation on the quota period concluded, with, it is understood, local
authority support, that it should remain unchanged between 2330 — 0600. However,
requests to provide some cap on the shoulder periods, through an overall 8 hour
contour area limit went unheeded.

Some information is provided in ERCD 0705, Chapter 7, and, in particular, some data
are presented, reproduced in Box 9 below:
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Box 9
Table 7.1 from ERCD 0705

3.56

3.57

3.58

3.59

3.60

3.61

3.62

It can be seen that the total number of movements in the 8 hour night period are
expected to rise from around 75 now to 96, an increase of around 28%.

ERCD 0705 does note that in the future noise from individual aircraft movements
could reduce with the withdrawal of the B747-400, but does confirm?:

...the introduction of a third runway might provide an opportunity to increase ATMs in
the night period, the underlying assumption is that these additional movements would
be contained within the shoulder periods.

Theztz'jocument goes on to state that the change in aircraft fleet gives some hope
that

the night time contour area would be comparable to the current area, although it is
recognised that more detailed analysis would need to be undertaken to verify this.

It is very disappointing that more detailed information has not been provided. It has
been well rehearsed that considering an airport expansion solely in terms of the
changes in the average mode 16 hour contour can be misleading, especially if
changes are expected outside that period. It is clear that there will be more
movements in the 8 hour night period, but the shape of the R3 night contours could
mean that the area enclosed is larger regardless of the benefits of the removal of the
B747-400 from the fleet mix. Of course, the future fleet are not likely to be that quiet
that there will not be an on-going risk of sleep disturbance.

Questions 10 and 11

Given the above, the questions asked seem to miss the main point. However, it does
seem sensible to continue night time rotation (Q10) in order to distribute the noise
impact more fairly and to maintain alternation between 0600 and 0700 (Q11) to
provide some periods of relief.

Having said that, Figure 25, on page 99 of the consultation document presents data
for only two years (2003/4 and 2004/5) of operation of the night rotation. In these
years, the percentage of westerly landings was still at least twice that of easterlies,
although lower than before. Thus, in practice, the night rotation scheme is not
sharing landing noise equally between people east and west of the airport.

The consultation document does not appear to provide any detailed review of the
system nor does it explore possible refinements that might include:

L ERCD 0705 paragraph 7.9

2 |bid
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whether easterly preference during the period when there are only night
landings would achieve a more even balance; or

whether it would be possible to achieve potential benefit by rotating night
runway use on a nightly basis. If it were possible, it would, in principle, mean
that there could be some immediate respite from night flights. If there had

been sleep disturbance on one night, there would be a chance for respite on
the following night. .
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4 Conclusions

4.1 This report has provided an overview of some of the noise issues raised in the Adding
Capacity to Heathrow consultation document.
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Appendix A

Heathrow Airport
Modes of Operation
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Heathrow Airport
Modes of Operation

Aircraft usually take-off and land into the prevailing wind. If the wind is coming from the west, this
mode of operation is called westerlies. If from the east — easterlies™.

As there are two parallel runways at Heathrow, there is a choice over which can be used.

On westerlies, the system of alternation means that during the daytime, one runway is used
exclusively for arrivals, whilst the other is used for departures. At 15.00 hours, this arrangement
alternates so where there were arrivals, there are departures and vice versa.

On easterlies, the Cranford agreement currently prevents departures from occurring from the northern
runway. Thus at present on easterly days, all departures occur from the southern runway and all
arrivals occur on the northern runway.

The identifier for each runway depends on the mode of operation. So on westerlies, the northern

runway is known as 27R, but on easterlies it is 09L. Figure Al below shows schematically the Airport
and the runway identifiers

Figure Al

o] — [

_’ '7 «— | 27L

% Heathrow operates during the daytime what is known as Westerly Preference, whereby in still
conditions and even with a slight easterly wind, westerly operations occur. The original intent of this
aPproach was to limit the number of departures occurring over West London.

4 On both westerlies and easterlies, what is known as tactically Enhanced Arrival management
(TEAM) can occur when there is a backlog of arriving aircraft. When TEAM is implemented, arrivals
occur concurrently on both runways.
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The current modes of operation are shown pictorially in Figures A2 — A4

Figure A2
Westerly day with departures in the morning on 27R (Day 1)
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Figure A3
Westerly day with departures in the morning on 27L
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Figure A4

Easterly day with arrivals all day on 09L
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Moving to mixed mode would result in a mix of departures and arrivals occurring on the same runway

as shown in Figures A5 and A6.

Figure A5
Westerly day in mixed mode
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Figure A6
Easterly day in mixed mode
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