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Introductio  nto PartE Airspace Consultation

1. Introduction to Part E

1.1. Thisis Part E ofthe consultation material, which describes the proposed
airspace changes for an aviation technical audience. It assumes that:

a. You have read and understood Part A; and

b. You have identified yourself or your organisation as one that has an
aviation interest. Av  iation may be your sole interest in this consultation,
or it may be in addition to any local environmental interests discussed in
Parts B, C or D. This part is especially of interest to commercial and GA
flight operations, and to local aerodrome operators

1.2.  We will ask questions |high|ighted in a box| like this.

1.3. Considerable care has been taken to make this consultation accessible to
anyone who may wish to respond. The design and operation of airspace is,
by its nature, a complex and technical issue. Part E is written for aviation
experts and hence uses aviation - specific terminology which may not be
familiar to laymen.
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Airspace C onsultation Justification for the establishment of IFR routes and CAS for Farnborough

2. Justification for the establishment of IFR routes and
CAS for Farnborough

2.1. Asdiscussed in Part A, we gained planning permission to operate up to
50,000 movements per annum. In 2012 there were 23,000 movements at
Farnborough, this is predicted to rise to between 32,000 and 50,000 in 2019.

2.2.  The first thing we did was to assess the impacts of this growth on other
airspace users, the existing CAS structures, and the wider route network.

2.3.  Options that retain uncontrolled (Class G) airspace around Farnborough were
considered atlength Tt hese are briefly explained bel ow,
not hingd option. We considered wiodhdandemeeded t o
the forecast increase in traffic.

Conceptone 1 Do n othing

24. We concluded that 6do nothingd is not a sustai
airspace infrastructure is not currently robust enough to operate at the
predicted 2019 numbe r of TAG Farnbor ough movements, Specifically:

a. Traffic mix within the Farnborough operation and region is such that
integration with other activities within Class G does not offer an efficient
and sustainable operation;

b. Significant volumes of Class G operations occur in th e immediate vicinity
of Farnborough, without currently being afforded any structured method
of integrating these with the IFR traffic;

c. Arriving Farnborough aircraft staying within  London Terminal Control
(LTC) CAS -enclosed flight levels to hold would be de layed in the PEPIS
hold at or above FL70 whilst other Farnborough traffic is handled, and/or
GA traffic is coordinated by LARS, and/or unknown traffic passes by. This
would cause knock -ondelaystoLTC 7T even at todaybdés activity
more than one airb  orne -holding Farnborough flight at PEPIS causes

significant workload issues at LTC. If Farnborough gets busier without
changing airspace arrangements, the likelihood of airborne holding at
PEPIS would increase, delaying our aircraft, and the increased com plexity

at LTC would potentially delay other flights to other airports.

d. Arriving Farnborough aircraft below network (LTC) levels, i.e. those that
are between PEPIS and the runway outside CAS, would be more likely to
need delaying vectors, manual holding or orbiting. This would increase
the likelihood of interaction with other GA users in areas where these
larger, faster aircraft might not usually be encountered, with
consequential issues of reaction, integration and safety. When these
larger, faster aircr  aft operate outside CAS in the vicinity of GA they need
to maintain the best visual awareness. This is done by operating at
slower speeds than optimum, with reduced manoeuvrability due to
flap/gear configuration. The cockpit visibility for aircraft are n ot primarily
designed for the 6see and avoidod principle i
for a typical GA aircraft. These combined issues make it much more
difficult for pilots of these aircraft, increasing their workload considerably.
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Justification for the establishment of IFR routes and CAS for Farnborough Airspace Consultation

Other GA users need  to understand these limitations when operating in
close proximity to Farnborough.

e. Departing Farnborough aircraft are currently regularly delayed on the
ground, often on the runway engines running awaiting take - off clearance,
whilst other Farnborough depart ures/arrivals are handled, and/or GA
traffic is coordinated by LARS, and/or unknown traffic passes by. LTC
cannot always accept multiple departures in quick succession, which
occurs today from time to time. This scenario would get more likely
when Farnbo rough gets busier as predicted - the likelihood of ground -
holding would increase, delaying our aircraft, and the increased
complexity at LTC could delay other flights.

ff. I n order to ensure separation from Farnboroug
generally fast movi  ng executive jets, sometimes Boeing 737 or Airbus
A320 sized), GA flights are managed and coordinated tactically. This can
only occur if the pilot is communicating with Farnborough Radar and is
willing to cooperate with temporary restrictions T these can, and do,
occur anywhere in the vicinity of Farnborough, depending on the precise
tactical situation at that moment. Unknown radar targets are to be
avoided, as per standard ATSOCAS operations. These unknown targets,
and pilots that are unable to cooperat e with Farnborough Radar (e.g. due
to their qualifications/equipage or the fact that our request would cause
an unacceptable disruption to their intended task), are accommodated by
penalising  the Farnborough aircraft (delaying action, extended track
miles, restricted climb/descent, orbits). This additional work is usually
invisible  to the unknown aircraft and other users unable to cooperate. It
causes high workload for the controller and the executive jet pilot, due to
multiple vectors in quick succession . The majority of pilots in contact
with LARS do accept temporary restrictions whilst the Farnborough traffic
clears their area. These temporary restrictions are usually of short
duration, and result in some disruption to th

Conceptt wo 1 Othernon -CAS structures and zones

2.5.  Avoiding the establishment of CAS was looked at extensively, and options
were considered using a combination of Transponder Mandatory Zones
(TMZ) and Radio Mandatory Zones (RMZ) without CAS. In such an
envir onment with predicted Farnborough traffic levels, a TMZ/RMZ
combination would:

a. Enable Farnborough to know about all aircraft within the area concerned,
but crucially would  not enable controllers to effectively predict (or
control) traffic interactions i Class G flight rules still app  ly

b. Inevitably require agreements to be made with local flying organisations
that would allow certain flights (or categories of flights) to be exempt

from the requirements. This reduces the cont
are fully aware of all flights likely to affect them, and that the primary
radar targets observed would actually be complying w ith the mitigated

requirements

c. Increase controller and pilot workload without providing a meaningful
benefit
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Justification for the establishment of IFR routes and CAS for Farnborough

Concept t

2.6.

d.

hree

The current deconflictio  n minima would still apply. Controllers would
benefit from knowing all the traffic operating in the region, but minima
would still need to be achieved, and there would be no method for
ensuring this beyond making requests of GA that could be refused; and

Initially seem more attractive and less restrictive when compared with
CAS, however GA traffic could actually be offered more safe efficient
integration and potentially more flexibility if CAS was present, and IFR
flight paths could be guaranteed against a predictable GA traffic flow.
VFR traffic operating in Class D CAS need be only passed traffic
information against IFR traffic (and vice versa). Consequential

restrictions would be diminished.

T CAS

We determined that our requirements would be most suitably met by the
establishment of a CAS environment, with a small element of RMZ. This
would provide the following benefits:

a.

Arrivals to Farnborough would follow RNAV STARs (or if necessary be
radar -sequenced) along a small number of predictab le flight paths,
reducing complexity and workload for the controllers and pilots. This
would continue further up the ATC chain to LTC Swanwick, which would
also benefit from workload improvements. In the event that airborne
holding is required for any re ason, this would occur inside CAS in a far
more convenient location for both LTC and Farnborough, removing the
risk of GA interactions, affecting fewer flights to/from other airports and
reducing the overall complexity of their airspace also.

Departures fr om Farnborough would be far less likely to be significantly
delayed on the ground. The systemisation and predictability of the

proposed SID flight paths would allow each controller in the chain to

know precisely where each departure would fly, how high it would be at
each point along track, and what it would do next. This in turn would

reduce the workload and complexity for Farnborough and LTC controllers,

and would make the proposed intermediate link via Solent Radar (for

about 65% of our departures) as simple as possible. It would also

benefit RAF Odiham controllers and their interactions with our departures.

Pilots would be able to plan a predictable path which would reduce the
likelihood of Farnborough  -initiated temporary restrictions or disruption.

CAS and CTRs would be available for (S)VFR transit as far as practicable

by Farnborough Radar, subject to workload, VMC and associated
consequences of SERA (see later). This would reduce the complexity of
clearances (and reduce the chance of misinterpreta tion) and would allow
the jet traffic the opportunity to use their climb performance to reduce
interaction with other users.

Safety by design would normally suggest a larger CTR, but the retention

of LARS West and the establishment of an RMZ to the east mi tigates the
infringement risk of the proposed smaller CTR. This would retain as

much freedom as possible for GA aircraft whilst providing assurance to

the controllers that the CTR would be unlikely to be inadvertently

penetrated. We believe this is a goo d balance of GA freedom versus
extensive establishment of CAS.
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Justification for the establishment of IFR routes and CAS for Farnborough Airspace Consultation

2.7. The designs described in Section 7 of this document developed from many
options and took into account the needs of as many airspace users as
possibl e.

2.8.  The proposed classification of CAS below FL65 is Class D for the CTR and

CTAs. Other classifications below FL65 would be either m ore restrictive for
GA traffic (Class A, B, C), or would not support a predictable operation
(Class E).

2.9. Weare also pro posing step -lowered Class A bases for airways Y8, L980,
N514, N863, N859 and L151 over the coast around the Solent/Selsey
Bill/Bognor Regis areas, in order to improve arrival and departure flows for

Farnborough and arrival flows to Southampton/ Bournemouth . These would
become additions to the adjacent Class A Worthing CTAs under the control of
LTC.

2.10. The vast majority of GA in the UK operates over the mainland, however
current Class G airspace over the Isle of Wight can be popular with GA up to
the currentb ase of FL105. Areas over the sea are less popular with GA.

2.11. We believe that, on balance, the majority of stakeholders have had their
requirements met by the proposed designs. Where requirements have not
been able to be met directly, several compromises ha ve been incorporated
into the design, mitigating the potential negative impacts on current GA
activity as far as practicable.
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Airspace C onsultation Why choose Standard Instrument Departures (SIDs)?

3.  Why choose Standard Instrument Departures (SIDs)?

3.1 Performance Based Navigation (PBN) SIDs to the RNAV1 standard are our
preferre d option. These require establishment of CAS, which matches our
requirement to enclose and protect all routes to and from Farnborough.

3.2.  This would improve the automation, systemisation and predictability of all

departures. The CAS required for RNAV1 SIDs is the least possible.
3.3.  Standard Departure Routes (SDRs), Omnidirectional Departures (Omnis),

6conventional navigationd SI Ds and PBN SI Ds wer
3.4. SDRs and Omnis were discounted as they are not suitable for flight -plan

connection to the en  -route netwo rk where the whole of the flight would be
contained within CAS.

3.5. RNAVS5 SIDs were discounted because their lower navigation standards
would require enormous CAS corridors either side of the centreline in order
to contain them. We always committed to reduc e the impact on other
airspace users by minimising the CAS o6taked, ar
reasonable way forward.

36 Conventional SI Ds cannot be seriously consi der e
is to replace existing conventional SIDs with PBN SIDs as opportuni ties arise
over time. This means that new conventional SIDs would not be approved.
3.7.  Higher categories of PBN such as RNP1 were considered. The advantages
these would provide for Farnborough over and above the RNAV1 standard
are small, and are outweighed b y the more -common aircraft fleet equipage
to RNAV1 standard. However, over time there is potential to refine the SIDs
to a higher standard as the fleet equipage improves, and we reserve the
right to explore that possibility.

3.8.  Aircraft unable to comply wi th the RNAV1 standard would expect radar
vectors, to follow the same track as the RNAV1 routes.

3.9.  The most important issues for Farnborough departures are:
a. Noise impact in the vicinity of the airport;
b. The initial altitude to which aircraft may climb; and
c. The overall route, considering GA activity areas.

3.10. From a noise perspective, consideration was mainly given to the areas

i mmedi ately surrounding Farnboroughos cl i mbout ¢
24,
3.11. The initial altitudes to which departures climb are similar t 0, or higher than,
today. The prediction is that actual departure climb profiles will be
significantly higher and achieved earlier than today, once the departure is
airborne and its o6fitdé in the evolving tactical

against He athrow or Gatwick departures, or other Farnborough traffic).
Farnborough would like to take advantage of the high performance aircraft
utilising the airport.
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Wh y choose Standard Instrument Departures (SIDs)? Airspace Consultation

3.12.

Ideally, the routes would be direct to the airway network connectivity points

but this would curt  ail and significantly disrupt GA activities, affect local
communities and LTC operations. We believe we have struck a balance

between these competing requirements, but such compromises inevitably

means some changes to the ideal ; in this case some of our proposed routes
are longer in track length.

Q)

(C) TAG Farnborough ' ‘
except VFR chart data (o)

(C) CAA/NATS 2013

1500-500

CTR2[D
SFC-5000

CTR3[D
SFC-5500

CTA8 [D] " &
4500-5500."

Figure E 1: Schematic of proposed RNAV1 SIDs

Blue solid lines indicate the nominal centreline for the SIDs.

Blue dashed line is the alternate southbound SID should FUA be active to allow glidingin CTAs 9 & 10.

Airway centrelines in brown. Proposed CAS in black.

SIDs from Runway 06, in use 20% of the time I initial phase

3.13.

The town of Farnborough surrounds the departure end and climbout for
Runway 06 1 there are no flight -pathsthat could reduce the over -flight of
populated areas straight after takeoff.
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Airspace C onsultation Why choose Standard Instrument Departures (SIDs)?

3.14.

3.15.

3.16.

The most logical conclusion for Runway 06 departures is to maintain the
current legacy flight - paths for the initial phase:

a. Those that are over -flown immediately after takeoff would ¢ ontinue to be
over -flown

b. No new areas that are not currently over -flown would be over -flown as a
result; and

c. The current dispersal of traffic in a relatively wide U -shape would be
concentrated into a tighter, more consistent U -shape, reducing the CAS
requi rement east of Farnborough and significantly reducing the likelihood
of departures over -flying Woking and Guildford.

Todayod6s northbound traffic from Runway
when it has reached a position south abeam the airport.

T o day 6 thbosnd waffic is directed towards GWC VOR when it has reached
a position southeast of the airport, after completing the U -shape described in
paragraph 3.14.c above

SIDs from Runway 24, in use 80% of the time T initial phase

3.17.

3.18.

3.19.

3.20.

3.21.

Under the climb -out of Runway 24 lies an unpopulated army vehicle training
ground near the airport boundary extending to the southwest. To the west

is the village of Church Crookham straight ahead, and the town of Fleet to

the northwe st. Today, these two populated areas are the most likely to be
over -flown by departures straight after takeoff.

Today, departures are sometimes given a left -turn clearance to fly over the
army land avoiding Church Crookham and Fleet, but sometimes must b e
given straight ahead or right -turn departures to avoid unknown traffic to the
south or west.

It is possible using RNAV1 SIDs to formalise the avoidance of these
populated areas the majority of the time by directing all Runway 24
departures to make a left turn straight after takeoff.

This would concentrate the flight - path at low altitudes over the large but
unpopulated army training land, reducing the likelihood of over -flight of the
populated village and town to the west and northwest.

Exceptionally, if RAF Odiham have a significant traffic numbers in their
Runway 27 ILS pattern, these SIDs would need to be tactically modified so

the first leg would be to climb straight ahead (as happens today), but these
occurrence would be far less likely. Right tur ns after takeoff from Runway
24 would be extremely unlikely.
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SIDs from both Runways I second phase, FUA not in use

3.22. The proposed SIDs would take the following path:

a. The departures would turn towards Oakhanger, avoiding Aldershot and
Farnham (Runway 06) an  d Church Crookham, Fleet and Odiham (Runway
24).

b. On reaching Oakhanger, the departure would either continue climbing
westwards towards Winchester joining airway Q41 and the main route
network towards the southwest, north, and northeast, or they would turn
climbing south towards GWC and the coast for the route network to the
south.

SIDs from both Runways T second phase, FUA in use (30 -80 days
per year)

3.23. If the FUA was in use, only southbound GWC SIDs would be affected.

3.24. The proposed CTA9 and CTA10 would both b e assumed to be occupied by
gliders. The alternate (dashed blue) SID would leave Oakhanger to the
southwest to Colemore Common into CTAS, turn south towards Butser Hill
Mast then turn back towards GWC.

3.25. Subject to negotiation with the relevant association, this would be used
between 30 -80 days per year.

Non -RNAV ¢ ompliancy

3.26. Aircraft unable to comply with RNAV1 standards (for whatever reason) would
expect radar vectors for departure. Aircraft unable to meet the RNAV1
standard are relatively uncommon at Farnb orough (circa 90% of the fleet is
already capable). The remaining 10% non - certified will shrink over time as
the fleet is updated.
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4.  Standard Arrival Routes (STARS) and the arrival
pattern to final approach

4.1, PBN STARs to the RNAV1 standard are our preferr ed option. These require
establishment of CAS, which matches our requirement to enclose and protect
all routes to and from Farnborough. STARs to the RNAV5 standard are also
proposed, to cater for Farnborough arrivals equipped only to that standard
(appro ximately 10% of the fleet), and for Southampton and Bournemouth
arrivals from the east. Radar vectoring would still regularly occur during the
intermediate arrival phase in order to provide tactical benefits to all users.

4.2.  This would improve the automation , Systemisation and predictability of
arrivals to all three airports, especially Farnborough. The CAS required for
RNAV1 STARs is the least possible. The CAS required for RNAV5 STARs is
much greater, which is why the RNAV5 STARs are proposed to end in a
different location and much higher level, further away from the runways.

4.3. Hi gher categories of PBN such as RNP1 were con:¢
primary route to final approach would remain radar vectors to ILS. In the
future we may consider RNP1 arrival tr ansitions, potentially to SBAS or GBAS
in lieu of ILS. The advantages these would provide for Farnborough over
and above the RNAV1 standard are currently small, and are outweighed by
the more -common aircraft fleet equipage to RNAV1 standard. However, ove r
time there is potential to refine the arrival routes to this higher standard as
the fleet equipage improves, and we reserve the right to explore that
possibility.

4.4,  The most important issues for Farnborough arrivals are:
a. Noise impact in the vicinity of th e airport
b. The descent profile; and
c. The overall route, considering GA activity areas.

4.5, From a noise perspective, consideration was mainly given to the areas
immediately surrounding Farnborough.

4.6. The prediction is that descent profiles will be higher for long er than today,
once the arrivalds o6fitd in the evolving tactic
against Heathrow or Gatwick departures, or other Farnborough traffic).

4.7.  Some of the routes are of similar track length, and others are longer than
today in orde rto avoid curtailing popular GA activity areas, in particular
between the west of the airport and CPT VOR. This is a compromise balance
that we believe we have achieved, between the two competing
requirements.

4.8.  We believe the balance we have struck here i s the right one.
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Figure E 2: Proposed arrival routes s chematic T see text overleaf for info on line
colours
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