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1. THE PURPOSE OF THIS DOCUMENT

111 This document describes our approach to managing noise through directional
preference.

112 The document addresses some technical matters and assumes some basic
knowledge about this subject. A non-technical summary is providedinHe at hr owoé s
Airspace and Future Operations Consultation Document.

1.1.3 The document is structured as follows.

1.1.4 Section 2: Background Information. This section introduces directional
preference by explaining

How wind direction affects operations at Heathrow
What directional preference is
What He at hentpolicy $s regandmg directional preference

Why directional preference matters

o o N PRE

Why Heathrow is consulting about our current directional preference policy.

1.15 Section 3: Previous consultation. This section reviews our previous
consultation in relation to this issue.

1.16 Section 4: Options for directional preference. This section sets out the options
that we are considering for directional preference. It then compares the
advantages and disadvantages of each, before identifying our emerging
preference

117 Section 5: Summary and consultation. This section sets out the consultation
questions we need your help with.

118 The purpose of the document is to inform people about the issue of directional
preference and to seek your views about how we should address this issue with
the expansion of Heathrow airport.
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2. BACKGROUND INFORMATION

2.1.1 This section explains what directional preference is and what happens today.

2.2 How does wind direction affect operations?

221 The "direction of operations" refers to the direction in which aircraft take off or
land. This is primarily determined by the speed and direction of the wind, primarily
at ground level.

222 For safety and performance reasons aircraft typically take off and land into the
wind. This is because, to create lift, an aircraft's wing relies on the speed of the air
moving over it (airspeed).

223 A headwind (wind blowing from directly in front of the aircraft) means that more air
is flowing over the wing, providing greater lift. The point at which an aircraft leaves
the ground therefore occurs earlier if the aircraft is taking off into a headwind
giving better performance and minimising noise.

224 A tailwind (wind blowing from behind the aircraft and pushing it along) reduces the
amount of air flowing over the front of the wing. Aircraft therefore must go faster
and use more power to take off in a tailwind. This can potentially result in slightly
higher noise levels than would otherwise occur.?

225 For arrivals, having a tailwind increases the speed on approach at a time when the
aircraft is looking to slow down. To slow down, the pilot may have to adjust flap
setting and deploy landing gear which results in higher noise levels.

226 Normally, therefore, aircraft will always operate into the wind. The decision of
whether to operate in an easterly or westerly direction is taken by Air Traffic
Control based on wind conditions.

227 At Heathrow, the runways are orientated east to west so aircraft can operate in an
easterly direction or a westerly direction. As the wind at Heathrow predominantly
comes from the west, operations are mostly westerly.

1 Although ground level surface wind is the pre-dominant factor, other winds (at 2000ft and 3000ft), runway conditions, thunderstorms
and squalls etc can all lead to changes of runway direction.

2 This is reflected in the departure noise limits set by Government which are adjusted to take account of the strength of the tailwind,
allowing aircraft to operate more loudly.
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2.3

231

2.3.2

2.3.3

2.4

What is a directional preference?

When winds are light (below 5 knots, roughly 6 miles per hour), aircraft can
potentially take off or land in either direction.

Rules are set by Government to determine what to do in these circumstances.
These are called a "directional preference" and they say in which direction
operations should be when the winds are light and there is a choice.

At Heathrow, winds are below 5 knots on average 20% of the time. In these
periods of lower wind, a directional preference can be applied.

Directional Preference today

Daytime (07:00-23:00)

24.1

24.2

243

At present, during the day, a ‘westerly preference' is operated at Heathrow. This
means that whenever the wind is below 5 knots aircraft will operate in a westerly
direction making their final approach over London, i.e. even when the light wind is
coming from the east.

This preference was confirmed by government most recently in 2009.3

With the westerly preference in place, most aircraft at
Heathrow (approximately 70% a year) operate in a westerly direction, arriving over
London and taking off towards the west. This is explained in Figures 1 and 2.

SBritain’s Tr an s-pAdding Capanity at Hesathrow RetisionseFollowing Consultation
http://news.bbc.co.uk/2/shared/bsp/hi/pdfs/15 01 09decision_doc.pdf
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Figure 17 Westerly Operations

planes land over London and take off for seventy percent of the year
towards the west. on average.

When the wind blows from the west, 7 0 (y Westerly operations account

\‘
ot

wind direction

Westerly operations

Figure 21 Easterly Operations

When the wind blows from the (y Easterly operations
east, planes land over Windsor 3 O O  account for thirty percent

and take off towards London. of the year on average.

g wind direction

Easterly operations

Night time (23:00-07:00)

244 We do not operate a westerly preference at night, instead between 23:00 and
06:00 we aim to rotate each week (where wind direction allows) between westerly
and easterly operations. This is so that we share relief from aircraft noise more
equitably and we can do this as there are fewer aircraft between 23:00 and 06:00.
This preference known as night time rotation was introduced by the government in
1999 and was later confirmed in 2009.4 This is an example of a managed
preference.

245 The period 06:00-07:00 is treated as daytime for the purposes of directional
preference.
2.5 Why preference matters

251 For some people, relief from aircraft noise is provided when the airport changes
operating direction from westerly to easterly operations. Relief provided from

‘Britain’s Tr an s-jAddindg Capanity at Heathrow Retisionse-ollowing Consultation
http://news.bbc.co.uk/2/shared/bsp/hi/pdfs/15 01 09decision_doc.pdf
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2.5.2

253

2.6

2.6.1

2.6.2

2.6.3

2.6.4

change of operating direction cannot be made predictable through a published
schedule because the wind is unpredictable.

For those closest to the airport and most affected by aircraft noise, a change in the
direction of operations is likely to mean a different character of noise (for example,
arrivals rather than departures) rather than a complete break from noise. For those
further out, there are greater changes in aircraft noise levels when switching
directions.

As set out above, for most of the time, operating direction is dictated by the wind,
but for the times when the wind is low and a directional preference applies, the
choice of preference will affect which communities might benefit from relief and
how often.

Why are we consulting on directional preference?

Westerly preference was first introduced in the 1960s to reduce the number of
aircraft taking off in an easterly direction over London, the most heavily populated
side of the airport. At the time departures were substantially louder than arrivals.
Although modern technology means aircraft have got quieter and climb more
quickly, evidence shows that arrivals are still overall quieter than departures but
that the difference has reduced.

In its Interim Report, the Airports Commission therefore recommended a review of
the westerly preference by the Government, with a view to introducing a 'no
preference’ policy.®

For these reasons, in developing our proposals for expansion and having regard to
noise management, it is therefore appropriate for us to consider, and consult upon,
what form of directional preference we should apply at an expanded Heathrow.

In particular, as part of this consultation we would like to know whether the current
arrangements should be changed and whether an alternative approach could help
to mitigate the noise effects on communities affected by noise from the airport.

5 paragraph 5.42, Airports Commission: Interim Report, December 2013
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/271231/airports-commission-interim-

report.pdf
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3.

3.1

3.1.1

3.1.2

3.2

321

3.2.2

3.2.3

3.24

PREVIOUS CONSULTATION ON DIRECTIONAL
PREFERENCE

Heat hr owds Ai r pGonsultatton Preen s i o n

At our Airport Expansion Consultation One in January 2018 (Consultation One),
we explained what westerly preference is and what happens today.

We did not ask directly about directional preference but we asked what
respondents thought about the factors associated with the provision of respite and
invited views on "whether, as part of our mitigation proposals, we should
investigate airport operating procedures that could share aircraft more equitably
between easterly and westerly operations".®

Consultation One Responses

In response to Consultation One, there was widespread support for measures
which help to deliver respite. Consultation One responses relating to respite in
general are summarised in Runway Operations i Respite through Alternation.

The key issues raised in consultation were around the importance of respite and
some respondents said that there should be a more equitable balance of
operations. Concerns were also raised that wind direction would affect the ability
to alternate runways and predictable periods of respite.

More information on the responses to Consultation One can be found in Heathrow
Expansion Consultation One i Interim Feedback Report.

In response to this feedback we have prepared this document to provide more
information on how the direction of operations affects the effects of noise on
communities and the effects of different directional preference options.

5 page 33 -34, Airport Expansion Consultation, Our Approach to Noise, Heathrow Airport Limited, January 2018

7

© Heathrow Airport Limited 2019 Heafhrc‘ik!

Runway Operations - Directional Preference



Heathrow Expansion
Airspace and Future Operations Consultation

4.

4.1.1

4.1.2

4.1.3

4.1.4

4.1.5

OPTIONS FOR DIRECTIONAL PREFERENCE

This section presents a summary of our work so far to identify directional
preference options.

In thinking about alternatives to the current preferences for operating direction at
Heathrow we have considered

1. What alternative preferences could be introduced;
2. What benefits those alternative directional preferences might bring; and

3. Whether we should apply the same preference for the full operational day and
night, or whether there should be a different preference at night (23:00-07:00)
than we have during the day (07:00-23:00).

As explained above, today at Heathrow the direction of operations is only
determined by the preference when the wind speed is low (i.e. less than 5 knots).
Analysis of operational data indicates that the preference makes a difference
around 20% of the time.

Given this opportunity to holistically review this aspect of our operation, we started
by revisiting the 5 knot threshold, to test whether that was still the most
appropriate wind speed below which we would apply directional preference. Our
long list included preferences that would apply even when there were higher
countervailing wind speeds of up to 10 knots. This was also a consideration
recommended by the Airports Commission in their interim report’.

Before these options were considered for full evaluation, analysis was undertaken
to determine whether preferences that applied with higher tailwind speeds were
viable. Tailwind speeds above 5 knots, however, would be higher than
International Civil Aviation Organisation (ICAO) guidance would recommend,
might not be enforceable for safety reasons and may require increased runway
length. As a result of this analysis we discontinued options with tailwinds greater
than 5 knots and retained the 5 knots threshold.

7 Airports Commission: Interim Report, December 2013 Appendix 1 Section 3 (2)
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/266674/airports-commission-interim-
report-appendix-1.pdf
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4.1.6

4.2

4.2.1

4.2.2

We therefore shortlisted four directional preference options to consider in more
detail:

1. Westerly Preference - up to 5 knots tailwind
2. Easterly Preference - up to 5 knots tailwind?®
3. No Preference (changes in direction are determined by wind direction)

4. Managed Preference (direction changes are determined by a set of rules
designed to manage noise effects on communities). Our current approach,
described in section 2.4 of using rotation at night to share relief more equitably
is an example of a managed preference at night.

Evaluating the options

The introduction of any noise mitigation measure needs to be considered against
not only noise outcomes but also wider sustainability, economic, safety,
operational and policy criteria to help assess the overall impact of any noise
management measures.

Our evaluation of the options described above has commenced, but is not yet
complete. We will report our conclusions at our Airport Expansion Consultation in
June 2019. Our assumptions and key findings to date which are explored briefly
below have helped to inform our emerging preference on which we would like your
views.

Assumptions

4.2.3

4.2.4

We are in the process of consulting on the design of the future airspace for
Heathrow and so cannot model the exact noise contours to compare easterly and
westerly preference, nor can we be specific about which communities would
benefit from each option. However, we have run simple models of the various
scenarios in order to understand the approximate scale of the difference in effects
between easterly and westerly operations. The population figures should therefore
be viewed in this context.

In the comparisons below, we have used simplified noise models that have
assumed "straight in" approaches and departures, an even distribution of arrivals
and departures over each runway, and no other mitigation. The population figures
have been rounded because otherwise the results indicate a level of precision that
would be misleading.

8 A notable change in future will be that we can offer runway alternation on both westerly and easterly operations (see our consultation
document on runway alternation)

9
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4.2.5

4.2.6

4.2.7

4.3

43.1

4.3.2

4.3.3

434

We have an undertaken a preliminary evaluation to illustrate the potential scale of
differences in the number of people affected by aircraft noise through different
preference options day or night.

To illustrate the possible implications of a westerly or easterly preference on the
number of people affected by aircraft. In our analysis we have assumed that:

1. The outcome of a westerly preference is represented by assuming that 70% of
the time we would follow westerly operations and 30% of the time we would
follow easterly operations

2. The outcome of an easterly preference has been represented by assuming that
we would be under each operating direction for around half the time.

These assumptions are illustrative as we cannot say with certainty what the actual
position would be over any given period due to the variation in wind conditions.

Comparison of noise effects from operating directions

On westerly operations the communities to the west of the airport are under the
departures flight paths, whereas the communities to the east of the airport are
under arrivals.

On easterly operations this is reversed so that communities to the east of the
airport would be under departures, and communities to the west would be under
arrivals. As we have discussed above, noise effects of departures are generally
greater than those for arrivals.

The results of our preliminary evaluation indicate that during the daytime, a
westerly preference would be likely to result in lower population exposed to noise
than under an easterly preference, minimising the total number of people affected:

1. Approximately 10% reduction in the population exposed to levels above 51 dB
Laeqg,16h ;

2. Approximately 20% reduction in the population exposed to levels above 54 dB
Laeq,16h ; and

3. Approximately 25% reduction in the population exposed above 63 dB Laeg,16h.

In other words, fewer people would be affected by noise overall with a westerly
preference during the day.

10 © Heathrow Airport Limited 2019 Heafhrc"A!
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Figure 37 Comparison of indicative population noise exposure with westerly and
easterly operations (daytime)

>51 dB Contour >54 dB Contour >63 dB Contour

2,000,000

1,500,000

1,000,000

500,000

m Future 70%W/30%E (westerly pref.) PopulationTotal
m Future 50%W/50%E (easterly pref.) PopulationTotal

435 At night the pattern is different with a westerly preference potentially leading to
more people exposed to aircraft noise than with an easterly preference. This is
because the mix of flights is different. The majority of these are arrivals, which are
quieter than departures. A westerly preference at night would result in more
people being exposed to noise than a more even geographical distribution
(easterly preference).

Figure 417 Comparison of indicative population noise exposure with westerly and
easterly operations (night)

1,000,000
750,000
500,000
250,000
0 N e
>45 >55
m 70%W/30%E (westerly pref.) PopulationTotal
m50%W/50%E (Easterly pref.) PopulationTotal
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4.3.6

4.3.7

4.4

Overall the population exposed to levels above 45 dB LAeq,8h would be
approximately 15% lower under easterly operations than under westerly
operations, and there could be an approximately 45% reduction in the population
exposed to the levels above 55dB LAeq,8h.

In other words, a westerly preference at night would result in more people being
exposed to noise than under an easterly preference. An easterly preference at
night could therefore minimise the total number of people affected by noise.

Comparing the options

Westerly Preference - up to 5kt tailwind

44.1

4.4.2

4.4.3

4.4.4

The advantages of a westerly preference (up to 5 knots tailwind) are:

1. We have a good understanding of how this approach impacts operations and
communities.

2. This option limits the number of runway changes during an operating day and
related impacts on the operation so that there are fewer changes. This is an
advantage operationally, but because westerly winds are prevalent it can result
in extended periods of overflight for the affected communities.

3. The westerly preference reduces the overall effects of noise for communities
when applied during the day, and reduces the total population exposed
(compared to an easterly preference).

The disadvantages of a westerly preference are that it is perceived to result in an
inequitable distribution of noise. Under a westerly preference, the communities to
the west have longer periods and longer overall exposure to departing aircraft than
communities to the east.

However, as discussed in Section 4.2 the population distribution to the east and
west of the airport means that a daytime westerly preference affects fewer people
overall.

At night a westerly preference results in a larger population exposed to noise
effects due to the greater proportion of arrivals over west London.

Easterly Preference - up to 5kt tailwind

445 An easterly preference would reduce the arrival noise exposure for those living to
the east of Heathrow, who are exposed to noise from westerly arrivals. However, it
would increase noise exposure for those to the east of Heathrow from easterly
departures.

12 © Heathrow Airport Limited 2019 Heath :'C"A!
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4.4.6

4.4.7

4.4.8

It could deliver a more equitable split between easterly and westerly operations to
approximately 50% in each operating direction, subject to wind conditions.

The advantage of this approach is that it provides more sharing of noise to the
east and west, but during the day this could result in more people being affected
by noise overall. This is because it exposes the more densely populated areas to
the east to the higher levels of noise generated by departing aircraft.

At night an easterly preference could result in more easterly operations which
would reduce the overall population exposed to noise due to the proportion of
arrivals over the area west of the airport compared to westerly operations.

No Preference

4.4.9

4.4.10

4.4.11

4.4.12

A "no preference" scenario is not the same as a more even geographic
distribution. A no preference policy would mean that the direction of operations
would change directly in accordance with the wind direction.

An outcome of operating in this way would result in a less predictable operation,
inevitably involving a greater number of direction changes through an operational
day which could lead to disruption at the airport and delays. This is because when
the wind direction changes from east to west and west to east we would change
direction and this could occur a number of times over the course of a day in an
unpredictable manner.

This option presents operational challenges as a change in direction takes time to
implement and this will have a negative impact on the schedule. This needs to be
quantified but could be in the range of delaying up to 15 aircraft movements every
time the runway end is changed.

This option also presents the least predictable periods of relief for communities
because there is less certainty that an operating direction will be maintained for a
whole day, and this affects the delivery of respite through airspace alternation.

Managed Preference

4.4.13

4.4.14

As discussed above, for around 80% of the time, there is no choice in the direction
of operations as it is dictated by the wind speed and direction. A managed
preference would mean that during the 20% of the time where there is a choice,
the choice would be determined based on a set of rules designed to limit noise
effects on communities and deliver more periods of relief as part of a broader set
aims of noise management.

For example, if the aim was to minimise the number of people adversely affected
by aircraft noise our analysis suggests that the best way to achieve that is to
maximise opportunities for operating in a westerly direction during the day and in
an easterly direction during the night period. A different preference for different

13 © Heathrow Airport Limited 2019 Heafhrc“A!
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4.4.15

4.4.16

4.4.17

4.4.18

4.5

451

452

453

4.5.4

times would therefore be employed and this would be one type of managed
preference.

However, we also know from feedback that prolonged periods of operation in any
one direction and the combined impacts of our operation with other airports are
among a number of important issues associated with directional preference.
Consequently, we think it is important to seek views on whether other
supplementary outcomes, such as sharing of noise, should be sought.

To reduce prolonged periods of operation in one direction a managed preference
could be used to initiate a break at a particular trigger point.

If we were to use a managed preference to try and break up prolonged periods of
operation in one direction or another we are keen to hear what people think the
trigger point ought to be bearing in mind that this would apply 20% of the time
because the wind is unpredictable. For example, a rule could be that a prolonged
period of operations should be broken (if the wind is low enough to allow it) after
an agreed number of days.

If the primary driver of the application of directional preference at Heathrow is to
minimise the number of people impacted by aircraft noise then managed
preference appears to offer most value because:

1. It would allow us to operate in a different direction at night than during
the day; but also

2. We could break up prolonged periods of operations of operation to give people
a break from noise.

Our emerging preference

As explained above, a first phase of evaluation of the four remaining options has
begun but is not complete, and further work is ongoing.

Our work so far demonstrates that if we managed the preference with the objective
of minimising the total number of people affected by noise, this would mean
westerly operations during the day (and so a westerly preference) and easterly
operations at night (and so an easterly preference) where there is a choice.

It is also acknowledged that people would value breaks from prolonged periods of
one operating direction (to the extent that this is possible) and would also like us
to avoid extended periods where Heathrow flight paths overlap with routes from
other airports.

As such, operating with a managed preference is emerging as a preferred option
which would enable us to manage the effects of noise and respond to extended

14 © Heathrow Airport Limited 2019 Heafhrc“A!
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periods of operations in one direction or reduce periods of cumulative impacts
from overflight from other airports (to the extent they remain in the future).

15 © Heathrow Airport Limited 2019 Heafh:.C‘ AJ

. . . \_BS
Runway Operations - Directional Preference e



Heathrow Expansion e
Airspace and Future Operations Consultation
5. CONSULTATION QUESTION

5.1.1 To respond to our consultation please visit www.heathrowconsultation.com

5.2 Questions

5.2.1 With expansion, we want to use directional preference to manage noise. We have
been testing whether this means ewec es h otuhladt
is in place at Heathrow during the day today. Our current thinking is that we should
adopt a managed preference which can adapt to circumstances over time.

5.2.2 Our work so far demonstrates that if we managed the preference with the objective
of minimising the total number of people affected by noise, this would mean
requiring aircraft to operate on westerly operations during the day and easterly
operations at night where there is a choice.

523 However, we also acknowledge that people value breaks from a certain operating
direction and would like us to avoid extended periods where Heathrow flight paths
overlap with routes from other airports. This is why we are considering a managed
preference so that we could respond to extended periods of operations in one
direction by intervening to operate in the other direction to provide relief.

5.2.4 For more information please see section 3.2 oftheHe at hr owés Airspace
Future Operations Consultation Document.

3a. Should we prefer westerly operations during the day and easterly
operations at night to reduce the total number of people affected by noise?

3b. Please tell us the reasons for your answer:

3c. Should we sometimes intervene to change the direction of arriving and
departing aircraft to provide relief from prolonged periods of operating in
one direction 1 even if that means slightly increasing the number of people
affected by noise?

3d. Please tell us the reasons for your answer:

3e. Please provide any other comments or suggestions you have on
directional preference:

16 © Heathrow Airport Limited 2019 Heai-h:'C“A!
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If you would like a large text or alternative format of this document,
please contact ys on 0800 307 7996 or send an email to us at:
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| There are lots of ways you can contact us or find out more

. online via our project website send an email to us at
www.heathrowconsultation.com info@heathrowconsultation.com

)

PR call our freephone number follow us on Twitter
0800 307 7996 (open Monday to Friday, 9am-6pm) @LHRConsultation
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