ANNEX D TO PIR REPORT DATED APRIL 2017

ROUTE 4 RNAV 1 SID (26 May 16) ASSESSMENT

Abbreviations/terminology:
DER Departure End of Runway (normally the end of the physical length of the runway)

WP (flyover) Waypoint (flyover means that the aircraft will fly over the position of the waypoint before turning to intercept the next
segment of the procedure)

WP (flyby) Waypoint (flyby means that the aircraft will anticipate the turn before the waypoint to allow tangential interception of the
next segment of the procedure)

Path Terminator Is a set of defined codes, each of which defines a specific type of flight path and a specific type of termination of that
flight path. Examples of these in the Route 4 SID are course to fix (CF) and track to fix (TF).

The coding that is used within the Flight Management System (FMS) to capture the defined path and which is stored in the navigation data
base is reflected through an Industry standard called ARINC Specification 424. The current version is ARINC 424-20, although earlier versions
are still employed in many navigation data bases with varying functional capability. RNAV 1 defines a subset of functional blocks termed as
‘Path Terminators’ for use in design of instrument flight procedures. In this way, all RNAV 1 qualified aircraft are capable of executing leg
transitions and maintain tracks consistent with ARINC 424 path terminators. The required path terminators for RNAV 1 are:

e Initial Fix (IF)

e Track to Fix (TF)

e Course to Fix (CF)

e Course from a Fix to an Altitude (FA)
e Directto a Fix (DF)

Although RNAYV 1 defines the above Path Terminators, only a subset has been used in the designs for the London Gatwick RNAV 1 SIDs.
Those used are described as follows:
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Track to Fix (TF)

A TF leg is defined as a geodesic path between two fixes. The first fix is either the previous leg termination or an IF leg. The termination fix is
normally provided by the navigation database, but may also be a user-defined fix.

/e

B
Figure 3 Track to Fix (TF) Leg

Path: Geodesic Path between A and B with Termination at Fix B
Course To Fix (CF)
A CF leg is defined as a geodesic path that terminates at a fix with a specified course at that fix. The inbound course at the termination fix and

the fix are provided by the navigation database. If the inbound course is defined as a magnetic course, the source of the magnetic variation is
needed in order to convert magnetic courses to true courses.
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Figure 4 Course to Fix (CF) Leg
Path: Geodesic Path to Fix A with Inbound Track "a" with Termination at Fix A
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Track Dispersion Is where the flights tracks over the ground of a procedure are varied due to differing aircraft types, operator standard
operating procedures (SOPs) and wind conditions as examples. Track dispersion tends to spread the noise over a wider area.

Track Concentration Is where the tracks over the ground are concentrated on predictable flight paths. Concentration of tracks can allow for
noise sensitive areas to be avoided but it is not always possible to avoid all populated areas.

SID Nominal Track (NT) The nominal track is the intended track to be flown as shown on the procedure chart used by flight crews. The
adherence to this published nominal track will vary in accordance with how the procedure has been designed to achieve either dispersion or
concentration of flight tracks.

Airport / SID Designator:  Gatwick Rwy 26 RNAV SIDs: LAM2X, BIG2X, CLN4X, ADMAG2X*

Baseline: The baseline for the Gatwick Route 4 SID is that our assessment of revisions to Route 4 are derived from the CAA’s letter to GAL on
5;23 May 2016, namely that the new RNAV SID should be a satisfactory replication of the re-aligned corrected conventional SID.

::EGUIDE TO TRACK DISPERSION AND DENSITY DIAGRAMS

Attached to this document are the track dispersion and density plots which have been provided by GAL. These are similar to those shown in
the original CAA PIR report for ease of comparison. To fully understand this review, readers will have to view the track dispersion diagrams
which are associated with the descriptions of track dispersion, track density and altitude band diagrams.

The explanations of track distribution are described using references to locations shown on the diagrams to help to describe impacts of the
RNAV1 SID replications. For traffic samples used to illustrate impacts in 3 altitude bands (4-5000ft, 5-6000ft, and 6-7000ft), these are for a one
week period in July 2016. These altitude plots illustrate when aircraft reach the relevant altitude band and are used to illustrate the flight paths
flown by both the conventional departures and RNAV1 departures when they are at and above 4000ft and illustrate the dispersion of traffic,
where they are remaining on the SID without radar vectoring and where aircraft are being vectored.

! Since RNAV SIDs were introduced in November 2013, the Dover SID was renamed ADMAG and truncated by 33NM.
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Track dispersion diagrams portray each aircraft track on a map, based on radar data. Tracks are overlaid upon each other, such that if many
tracks are overlaid on top of each other, individual tracks may no longer be visible. They are useful for illustrating the dispersion of the traffic
pattern, but are not as useful for determining the density/concentration of tracks.

Track density diagrams portray the concentration of flight tracks using a colour code to indicate differing concentrations of flight tracks. They
are sometimes referred to as “heat plot” diagrams. Whilst they can be used to illustrate traffic dispersion, they are most useful for illustrating if
traffic is concentrated along a route or over a geographic location. Depending on the key used for portraying track concentration, individual
tracks towards the outer limits of the dispersion may not be visible on the diagram.

In order to illustrate how we have arrived at our decision, we have also included a diagram of the proposed revised conventional SID corrected
for magnetic variation. This is a draft of the chart which will be incorporated into the UK AIP — see Annex C.

GUIDE TO OUR ASSESSMENT OF MODIFIED ROUTE 4 SID (26 MAY 2016)

In the Table 1 below, for analysis purposes, we have divided the analysis of the track dispersion of the modified RNAV SID design into three
segments:

- Segment 1 is from take off to approximately the Rusper / Newdigate minor road, i.e. the initial “straight-out” segment, before the turn.

- Segment 2 is from approximately the Rusper / Newdigate minor road to a position just to the west of the A217 between Horley and
Reigate, i.e. the 180° turn.

- Segment 3 is from a position just to the west of the A217 between Horley and Reigate extending eastwards, i.e. the eastbound track
after the turn.

The CAA reviewed 6 months of traffic dispersion plots from 26 May to 26 November 2016; however, to simplify this report, we are just referring
to the Gatwick track dispersion plot from July 2016 as this has proved to be the busiest month for Route 4 movements since implementation of
the revised RNAV SID on 26 May 2016. During July 2016, it should also be noted that Runway 26 was used for 30 days of the month due to
the prevailing westerly winds.

The CAA feels that the traffic patterns displayed for July 2016 are consistent with the traffic patterns for the other months since May 2016. It
should also be noted that on certain days, strong winds prevailed from the south west which tends to cause ‘ballooning’ of aircraft outside the
limits of the NPR swathe particularly around the second half of the turn; this may be evident from the July plots, however, this is more apparent
when viewing the daily plots for this month, and indeed other months when such winds prevail. All these daily data plots are available on the
CAA website which will demonstrate the effects of stronger winds from the south to south-west.
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