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Foreword

This document represents the first tangible step towards a nationwide plan to redesign and upgrade
the UK’s national airspace system, our invisible infrastructure in the sky. The network of routes allows
thousands of aircraft to fly through the UK every year, in the same way that our roads and railways
keep people and goods moving on the ground.

ile the current airspace has served the aviation sector successfully for more than 70 years, it has
re@ned largely unchanged and is now inefficient and out-dated. It was never envisaged that our
ould need to cope with the volume of flights — over 2.5 million a year — that it did in 2019

to once more as traffic levels recover and continue to grow still further. Nor is it only
commercial™lights that need to be accommodated in the national airspace system. General and
Business Aviatio&@)rth approx. £3Bn per annum to the UK economy), military defence requirements
and the rapid incre f new entrants like commercial drones will increase pressure on this scarce

resource, as will meetin@ industry’s sustainability ambitions.

The national airspace nee modernise dramatically to cope with these increasing capacity
pressures while remaining saf(&}silient and driving out the many and varied inefficiencies that

characterise the current system. @

The need to upgrade airspace was Iai% in the UK’s Airspace Modernisation Strategy (AMS)
published in December 2018. It requires th @fn airports to redesign their airspace (below 7000ft)
and for NATS, the UK’s main navigation service é/ider, to modernise the network that sits above,
known as en-route airspace The Airspace Change an' ing Group (ACOG) was set up in 2019 under
the direction of the UK Government Department f ansport and Civil Aviation Authority to

coordinate the national programme and create a strategic@)@ted Masterplan for UK airspace

This second iteration of the Masterplan follows an initial mast that was produced by NATS in
2019 and sets out the first system wide view of the component a?ace change proposals being
developed by the 21 commercial airports taking part in the programm @a been submitted to the
@d into the AMS via the

CAA’s published process CAP 2156a. It is envisaged that there will be at least f{ r two iterations

CAA and DfT as co-sponsors of the AMS with a view to being formally acc

of the Masterplan which will be developed as the participating airports further d their airspace
change proposals.

With the programme only remobilising in April 2021 following the Covid-19 pandemic, thQ? tion
of the Airspace Masterplan is predominantly a qualitative series of judgements on I&%&l
interdependencies, conflicts and their effects on all aviation stakeholders and communities that i@
be affected by change.

Section A sets out where, when and why changes are needed and the sequence of those changes. The
programme comprises four ‘clusters’ of change based on the geographical location of airports’
terminal airspace structures by region (known as terminal manoeuvring areas or TMAs). These are:
the West Terminal Airspace (WTA); the Manchester TMA (MTMA); the Scottish TMA (STMA); and the
London TMA (LTMA) and have been identified by NATS as needing alignment with its medium and
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upper airspace programmes. There are no specific dependencies between the clusters hence the
ability to manage the Masterplan in iterative “bite sized chunks”.

Section B sets out the programme plan and the deployment sequence of the clusters using a modular

approach to drive early benefits into the overall programme. It is envisaged that the less complex

WTMA and STMA could deploy in early 2025, with the MTMA and LTMA following in 2026 out to 2029.

his section also demonstrates potential interdependencies, their implications and the prospects for
ége—offs and solutions where designs compete for airspace.

A%rogramme has yet to develop definitive airspace change designs, the content is necessarily
quali a@ and illustrative at this stage. This section also describes the approach used to engage with
stakeholc’& n the development of the current iteration and provides information on the approach
to a public e ement exercise to be carried in 2022 as part of developing the next iteration.
Stakeholders vf?

improvements to th sterplan.

able to contribute views on interdependencies, highlight gaps and suggest

This section concludes b sgribing the impact of the proposed changes on other airspace users such
as general and business avi@ including rotary, gliders and military and commercial Unmanned
Aerial Vehicles (UAVs). It explo§ w current initiatives might generate benefits and mitigate the
risks associated with change for aﬁ% that require access to the UK’s airspace.

This has been a significant undertaking the last year in very demanding circumstances as the
aviation industry has been tackling the faIIout@n he pandemic. With £5.5m of Government funding
granted in 2021 and the potential for a further in 2022, ACOG remains on target to deliver on
this critical national infrastructure programme wh W%Ature proof the UK’s skies and support the

Q

industry meet their net zero ambitions.
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INTRODUCTION

e

{‘Gtrategic Rationale for Airspace Modernisation

1.

Av% keeps people connected and provides the international access that the UK needs for
busin®ss, gourism and overall economic growth. The UK’s airspace served over 2.6 million
commer%r transport flights in 2019, prior to the Covid-19 pandemic. Approximately 300
million passe travelled through the UK’s airports that year, together with over 2 million
tonnes of freight 60% of all UK imports and exports by value). The UK already enjoys strong
global air connectiv‘.’ ver 80% of all transatlantic flights pass through the UK'’s airspace in
normal times. AIthou% has changed temporarily with the Covid-19 pandemic, it remains
critical that the UK mainta @s place as a global aviation hub. Aviation forecasts from May
2021 estimate that total annue@ fic in the UK’s airspace will return to pre-pandemic levels
during 2025. Assuming unconstrai emand, growth is then estimated to continue at a rate
of approximately 1.5% per year (base c@fto 040, where commercial air transport is predicted

to reach approximately 3.3 million flights % increase on 2019), as illustrated in Figure 1.1

Figure 1: Forecast growth in commercial air tran@ flights in the UK’s airspace, 2021 - 2040

1 EUROCONTROL STATFOR forecast (2021 to 2025). NERL forecast growth estimates (2026 to 2040). The assumptions
underpinning the base, low and high case scenarios are set out in Appendix D.
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2. The General Aviation (GA) s{‘% also an important user of the UK’s airspace. There are over
20,000 GA aircraft registered in t @( covering business aviation, pilot training and emergency
services as well as sports, leisure and%,private flying. Collectively, the GA sector contributes
c. £3 billion to the overall worth of UK avfatig®.2 In addition, the military is an important airspace
%plays a leading role in the development of
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user and air navigation service provider
innovative new approaches to air traffic oper s and the flexible use of airspace. More
recently, a new range of operators, including un @ed aerial systems (UAS), advanced air
mobility (AAM) and commercial space flights are piong€rigg the next generation of aviation
products and services that will need access to the UK’s air

3. All forms of aviation are dependent on the quality and perforrﬂ the airspace to meet the
increasing demand for air travel and flying generally. At the same e aviation sector as a
whole is experiencing growing pressure to reduce the environmental im f flights and help
the UK to achieve its commitment to net zero emissions. The Governmmo t its proposed

approach and principles to reach net zero aviation by 2050 in its 2021 Jet Zero c ation. The

approach aims to decarbonise aviation in a way that preserves the benefits of air treyel and
maximises the opportunities that decarbonisation can bring. It is envisaged that a smﬁ!?o ew

policies will be introduced following the consultation covering the measures required to: 0
e Improve the efficiency of the existing aviation system /
e Accelerate the development and deployment of sustainable aviation fuels

e Support the development of zero emission flight

e Ensure we use markets to drive down emissions in the most cost-effective way

2 The General Aviation Strategy, Department for Transport, 2015 [link
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e [nfluence the behaviour of consumers

4. The Government expects that a significant proportion of the required emissions reductions will

oS
/\

come from improving the efficiency of the existing aviation system, including aircraft, airports
and airspace. Given the lead times associated with other measures, such as sustainable aviation
fuels and zero emissions flight, improving the efficiency of our current aviation system offers
the best opportunities for short to medium-term reductions in emissions. It is crucial that the
Masterplan enables the airspace changes needed to ensure emissions savings are realised and

O also supports the plans for airspace modernisation to introduce zero emissions flight. At lower

%cudes, the most significant environmental impact of commercial air transport is aircraft
@ Local communities are demanding more action to deal with the adverse impacts of
aviatk&, for example by offering more predictable relief from noise.

explained the to upgrade the UK’s airspace structures, the routes that aircraft fly, and the

In 2017? é/:nment published its strategic rationale for airspace modernisation.® This
technologies and@ cedures used by pilots and air traffic controllers for air navigation.
Together, these con re referred to as the UK’s airspace system. The system is an essential,
but invisible, part of our @)‘nal transport infrastructure, and is also one of the most complex
volumes of airspace in the W@H. When the core of the UK’s Airspace System was designed in
the 1950s, it was never envisa it would need to cope with the volume of flights that it
did in 2019 and will have to once %s traffic levels recover from the impact of the Covid-19
pandemic. Over time, the route netyfork, has evolved to accommodate the growth in
commercial air transport, but the out-dat irspace infrastructure is struggling to keep pace

with demand. /

. This has created several fundamental issues withté@dsting Airspace System that will worsen

without some wholesale changes being made — specific@

a) Airspace capacity issues, traffic bottlenecks and passerﬁéﬁ?ays.

b) Extended flight paths and inefficient aircraft climb and descefbryfiles that generate excess
emissions and noise impacts.

c) Constraints on the aviation sector’s ability to deliver safety benefj tﬁft would further

4

d) Constraints on the aviation sector’s ability to limit and potentially reduce mpacts of
overflight at lower altitudes. L?

enhance the UK’s excellent safety record.

e) The trend towards expansion in the net volume of controlled airspace that is effectivgl
segregated for commercial air transport and may limit access for other airspace user@

conduct their operations safely and efficiently.
f) Poor resilience of the airspace system against bad weather and unexpected events.

g) Reliance on out-dated communications, navigation and surveillance infrastructure.

3 Upgrading UK Airspace, Strategic Rationale, Department for Transport, 2017 [link
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h) Reliance on significant levels of tactical vectoring to compensate for the out-dated network
design.

These issues that create the need for airspace modernisation are described in more detail in the
sections below.

1.1.1. Airspace capacity issues, traffic bottlenecks and passenger delays

oY)

/\

8.

o)

%raffic, the demand for flights began to reach, and sometimes exceed, the capacity of the
e

From 2010 the UK experienced strong growth in the demand for commercial air transport. This
peaked in 2019 with approximately 2.6 million flights operating in the UK’s airspace. At this level

%airspace system. Airspace capacity is determined by the design of the route network
and ability for air traffic controllers to safely manage the flow of traffic through a given
volume é Kspace. The route network in the existing airspace system is designed with
reference to location of ground navigation beacons. Aircraft have to fly towards and over
the physical Iocati@pf each beacon. The total number of beacons is limited (there are currently

around 40 in operaté'fcross the UK) so multiple routes often converge in the same places.

The beacons are treated junctions in the network, with multiple routes feeding into one
place, creating the potential@ ottlenecks. Only one aircraft at a time can be on the route
centreline overflying a beacon é given altitude. If routes based on ground beacons were
the only source of airspace capacity, @ network would become severely constrained. To create

additional capacity air traffic contron, n either separate flights vertically, at 1000ft.

intervals, or intervene tactically and take ft off their planned routes — through a process
known as vectoring: Controllers instruct pilots t low radar headings, or vectors, instead of
the network routes, creating a supply of additional ks that allow aircraft to safely share the

same airspace. Today’s system is heavily reliant on vec ng(especially in the terminal airspace
(from the ground to c.25,000ft.) where there are man simultaneously climbing and

descending to and from multiple airports.

. When vectoring, controllers relay instructions to pilots verbally %o transmissions. Each

instruction is read back by the pilot to check it has been correctly“™eceived. The higher the
number of instructions, the more congested the radio frequencies beco @ring peak times,
radio frequencies can reach their limit where no more instructions can be read back.
At this point and coupled with the limitations on air traffic controllers’ ability t&n e high
workloads, the airspace system is considered to be at capacity. The capacity of a gi\&? tion
of airspace can also be reached when its physical size, and the requirement to maintai ee

%

Today’s airspace system is reaching its capacity limit. During busy periods, in certain parts

distance between aircraft, effectively caps the flow of traffic that controllers can manage

the network the limit has already been reached. Aircraft cannot stop in mid-air when demand
begins to exceed capacity. Instead controllers must carefully manage the flow of traffic, by:

e Slowing flights down and vectoring aircraft on to longer, less efficient flight paths;
e Directing inbound traffic into holds delaying their scheduled arrival; and

e Instructing outbound traffic to hold on the ground, delaying their scheduled departure.
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These actions can disrupt passengers and create additional aircraft noise and emissions that
worsen disproportionately as traffic levels grow.

10.Without the introduction of additional airspace capacity the existing airspace system will
continue to struggle with the increasing demand, which will inevitably lead to more acute
congestion, increased delays and ultimately will limit the growth of aviation in the UK. Prior to
the Covid-19 pandemic, analysis produced by NATS (En route) plc (NERL) showed that if the
airspace system was not upgraded, passenger delays were expected to increase sharply as
traffic levels continued to grow beyond their 2019 peak. The analysis forecast that by 2030,
sengers could face an average delay of 30 minutes on over 30% of all flights if no action is
t 4 With traffic levels expected to recover to 2019 levels in the next five years and grow
thereﬁ&er there is an urgent need to introduce additional airspace capacity across the airspace
system.

11.NERL has pro@ed an updated analysis using the May 2021 traffic growth forecast set out in
Figure 1. It pred@ that passenger delays are likely to increase rapidly up to 2040 and
disproportionately t expected increase in traffic levels following recovery from the Covid-
19 pandemic. For examp@ e average delay per flight in 2019 was 37.4 seconds across 2.6
million annual flights. In %é? the updated NERL analysis estimates that, if no additional
capacity is added to the existi m, average delays may increase by over 200% to 75+
seconds per flight, as traffic IeveISQ}e se by 28% to 3.3 million annual flights, as illustrated in
Figure 2. To put the forecast into cont@’lg 2019 total of 1.6 million minutes of delay would

np/el, approximately 20% of flights experiencing
disruption would be delayed by over 45 min es%lZ.S% flights would be delayed by over an

hour. @

12.Based on this forecast, the aggregate delay incurredfovgr the period 2021 to 2040 as a

grow to 4.1 million minutes by 2040. At

consequence of a lack of airspace capacity is likely to rea 19 million minutes, at a cost to
airlines and passengers of over £1.1 billion.> This do-nothing s€eNagiqoffers an indication of the
scale by which the delays might increase without the introddctiognof additional airspace
capacity and assumes that operators accept any length of delay with g remedial action.

In a situation where the existing airspace system reaches its capacit @ as the analysis
suggests, it is highly likely that airlines, given the unacceptable levels o and flight
cancellations, will choose not to schedule services that they might otherwise & provided.
These flights can be characterised as lost connectivity, the absence of which will carry@cant
societal costs and have an impact on UK GDP, beyond the direct costs falling on airli @d

passengers. 0/

4 Upgrading UK Airspace, Strategic Rationale, Department for Transport, 2017 [link
5 Calculated using the Standard Inputs for Cost-Benefit Analyses, 8th Edition, EUROCONTROL, 2018. [link
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Figure 2: Forecast growth in delays per flight if no additional airspace capacity is added, 2021 —
2040

Do Nothing Delay Forecast 2020 - 2040
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e Historic delay is based on average delay per flngi usive of ATC capacity, ATC staffing,

airspace management, weather, aerodrome capacit rodrome services.

e Forecast delay is based on the predicted growth in capacn‘@ ed delays in a do- nothing
scenario plus a static delay assumption for aerodrome caRagiyslservices, ATC staffing,
airspace management and weather.

e The do-nothing scenario offers an indication of the scale by which th@s might increase
without the introduction of additional airspace capacity and assumes tha %ors accept
any length of delay without taking remedial action.

e Astatic quantity of delay (based on historic data) in each year has been assumed to%nt
Y

e The delay is a conservative estimate. In a do-nothing scenario it is likely that these delays

for the impact of aerodrome capacity/services, ATC staffing, airspace manage
weather. This is due to limitations in modelling these variables.

would either be: greater as traffic increases, or traffic growth would limited as airlines
choose not to schedule services that they might otherwise have provided.
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1.1.2. Extended flight paths and inefficient aircraft climb and descent profiles

13.Aircraft routinely fly longer than necessary at sub-optimal altitudes, profiles and speeds,

because of the limitations of the existing airspace system and the reliance on vectoring to

manage large volumes of traffic. Flight paths are determined by the available sequence of

waypoints, linked to the location of ground navigation beacons, rather than the shortest most

direct routes. A range of factors influence the flight paths that aircraft plan to follow, including

/0 the weather, delays elsewhere in the network and the location of segregated areas of airspace.

/‘ Today’s rigid network of waypoints linked to ground navigation beacons creates an inherent

%ree of environmental inefficiency in terms of excess CO, emissions generated by commercial

} @nsport operations. The inefficiencies are greatest in the medium level terminal airspace

wher&w network has evolved to become a complex web of intersecting flight paths to and

from bu orts. Almost 50% of all the environmental inefficiency in the UK airspace system,

as recorde ERL in 2019, arose in the terminal airspace, generating c.1.5 million tonnes of
excess CO; emlssicigi.6

14.The terminal airspa nds from the ground to ¢.25,000ft and is the busiest, most complex
portion of the existing alr@)‘e system. For example, in 2019 over 3500 flights per day used the
terminal airspace that serve@irports in London and the south-east. The terminal airspace
structure and route network jgned to manage high volumes of traffic, climbing and

descending between individual air c@ and the upper airspace.

15.ldeally, outbound traffic would climb tgo the terminal airspace quickly and continuously,

minimising emissions and reaching higher es as soon as possible to mitigate the impact
of aircraft noise. However, in the existing airqur%ystem flights routinely level off at lower
altitudes, interrupting their climbs, to avoid cros @raffic. Similarly, inbound flights would
ideally descend continuously to the runway with minim@gine thrust, but in practice arrivals

are routinely directed into arrival holds.

16.Controllers use the holds to absorb delays, maintain high Iaﬂ tes at busy airports and
manage traffic bottlenecks. They are an expensive and inefficie tion. The size of the
segregated airspace structures needed to protect aircraft in the holds ¢ s large blockages
in the overall network design. In the existing airspace system, departurmn vel off below
7000ft. to avoid the base of the holds and in doing so fly longer and potentiﬁ)@ier routes.
Without significant changes to the system, increased congestion, vectoring and arrivakholding
will lead to a further degradation in environmental efficiency as traffic levels grow, wi*%@age
per flight CO; emissions expected to rise by between 8% and 12% by 2030 compared to

levels.’ /

17.The Government set out its proposed approach and principles to reach net zero aviation by
2050 in its 2021 Jet Zero consultation. The approach aims to decarbonise aviation in a way that
preserves the benefits of air travel and maximise the opportunities that decarbonisation can

6 NERL measure the horizontal and vertical inefficiency of all flights in the UK’s controlled airspace. [link

7 Sustainable Aviation Decarbonisation Roadmap, 2019. [link
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bring. It is envisaged that a suite of new policies will be introduced following the consultation
covering the measures required to:
o Improve the efficiency of the existing aviation system
e Accelerate the development and deployment of sustainable aviation fuels
e Support the development of zero emission flight
/0/‘ e Ensure we use markets to drive down emissions in the most cost-effective way

O e [nfluence the behaviour of consumers

1% Government expects that a significant proportion of the required emissions reductions will
co om improving the efficiency of the existing aviation system, including aircraft,
airportsﬁ airspace. Given the lead times associated with other measures, such as sustainable
aviation fu%ero emissions flight, improving the efficiency of our current aviation system
offers the bes ortunities for short to medium-term reductions in emissions. It is crucial that
the Masterplan e s the airspace changes that are necessary to ensure emissions savings
are realised and sup the plans for airspace modernisation to account for the introduction

/\

$

1.1.3. Further enhancements in s rformance

of zero emissions flight.

19.The existing airspace system limits %y’ation sector’s ability to further enhance safety by
reducing the complexity of the route n®wg#k and introducing new technologies that can help
to manage the residual risks. The UK has ar@lent aviation safety record that is underpinned
by a well-established set of rules and procedures raffic levels recover and continue to grow,

the potential for these rules and procedures to deli rther safety improvements at a system-

wide level is limited. The UK’s airspace safety goal is jat, there are no accidents involving

commercial air transport that result in serious injuries or ies, as well as no serious injuries
or fatalities to third parties as a result of any aviation activiti V?he complexity of the existing
airspace system, forecast growth in commercial air transport and ¢hedntroduction of new users

&hat must be managed

effectively if the UK is to maintain its excellent record and consistently a/(Cs the safety goal.

like UAS operating alongside conventional aircraft, creates residual r

20.The overriding principle of air traffic control and airspace design is that sa ispparamount.
Controllers keep aircraft safely separated by set distances; for example, aifc flying in
controlled airspace under radar surveillance are normally kept three nautical ngi part
horizontally or 1,000ft vertically. The high workload placed on controllers to man&ejt?h
complexity and crossing traffic within the existing airspace system introduces safety risks @
are managed by limiting the flow of traffic. If the capacity constraints affecting the existi
system are not addressed as traffic levels grow, the need to maintain safety will by necessity
require aircraft to be delayed more often on the ground or held in arrival holds before they
land.

8 Aviation 2050, the future of UK aviation, Department for Transport, 2018. [link
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1.1.4. Impacts of over flight at lower altitudes

21.The capabilities of modern aircraft and new operational procedures to create opportunities to
mitigate the environmental impacts of over flight at lower altitudes are often held back by

today’s rigid network design and the reliance on vectoring to deliver safe, efficient operations

at scale. As traffic levels recover, the growth in air transport must be accompanied by
opportunities to limit and where possible reduce the environmental impacts of over flight at

/0 lower altitudes, in terms of noise, air quality, tranquillity and biodiversity. Disturbance from
/‘ aircraft noise, in particular, has negative impacts on the health and quality of life of people living
OCjear airports and under existing flight paths. There is also evidence that the public is becoming

there are health costs associated from exposure to this noise.’

r@' sensitive to aircraft noise, to a greater extent than noise from other transport sources,
an&%\

22.The ma%ent of impacts at lower altitudes is a complex issue. It is recognised that while
airspace m @isation may bring noise benefits for many people, including opportunities to
better avoid nOisegsgensitive areas, new routes can also create increased noise for others.
Similarly, where t%&rall level of noise may be reduced by changes to the existing system,
the effects may bec ore concentrated, increasing the impacts in specific areas. It is
therefore essential that a&%g modernisation at lower altitudes incorporates as many routes
as possible within a cohere &cess to examine the cumulative impacts of the proposed
changes to balance the impac@f propriately. Local communities are engaged in the
development of airspace design opt d the assessment of their potential impacts as part

of the regulatory process for changing tHe gifspace design known as CAP1616. 1°

1.1.5. Expansion in the use of controlled airsp&é/

23.The UK’s airspace is a scarce national resource. Hi @cally, individual changes to the existing
network were not subject to any coherent approach thafiniended to optimise the utility of the
system as a whole, with all airspace users in mind. Decisio ut the use of a specific volume
of airspace must consider the direct impacts on all users, often made without an
assessment of the second order effects that arise when multiple SQ cisions are integrated
into the overall system. The sustained growth in commercial air tran@’et s resulted in some
airports taking responsibility for comparatively large volumes of controlgéhpace to support
the increase in traffic levels. In isolation, many of the decisions to introdu e controlled
airspace are justified, but at a system-wide level the trend has reduced the amo@nt6f available
uncontrolled airspace (in areas that satisfy their requirements), potentially creafi oke
points where aircraft are funnelled together or pushed closer to the sea or terrain. 0\9@9,
without a coherent approach to the modernisation of the existing system, users ou s@
controlled airspace risk becoming further squeezed into smaller regions with associated safeé/
risks and potential consequences for the sustainability and growth of many GA operators and
aerodromes. The mechanism by which unused or under-utilised controlled airspace is

9 Survey of Noise Attitudes 2014, second edition, UK CAA, 2021. [link

10 Guidance on the regulatory process for changing the notified airspace design and planned and permanent redistribution
of air traffic, and on providing airspace information, CAA CAP 1616, edition 4, March 2021. [link
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considered for release is the remit of the CAA Airspace Classification Team. The CAA has the
necessary processes in place to make changes to the established airspace design where
justified.

1.1.6. Operational resilience

24.The capacity constraints in the existing airspace system, described in section 1.1.1. have led to
/0 degradation in the resilience of the operation against bad weather and unexpected events. In
Ve general terms, poor resilience is the product of the lack of spare capacity across the system to
O ndle an unplanned increase in traffic or temporary airspace closures. Resilience is pivotal to

rec rom disruption is constrained by today’s rigid network and the lack of flexible options

t@%sgli;ble operation of the network. The existing system’s ability to resist, respond to and
to mana@surges in traffic that arise from problems elsewhere in the UK’s airspace, across
Europe an%ﬂally. Unexpected events often lead to significant delays. Normal service is
typically only r ed on the next day of operations and relies on the quieter nighttime period
to recover. The in& tion of additional capacity offers controllers, operators and airports the
opportunity to plan st;%ﬂy, spreading the peaks in traffic and improving resilience through

better demand manage @

1.1.7. Reliance on out-dated infra%re

25.The existing airspace system was de%&d around the out-dated infrastructure of VHF radio
transmissions for communications, grou eacons for navigation and primary radars for
surveillance. New technologies, like data text message) communications between
controllers and pilots, satellite-based nawgatlfé nd electronic surveillance solutions are
becoming more widespread. However, the route @ork has not changed fundamentally to

maximise the benefits that a modern infrastructure can 6ff

26.As described in section 1.1.1. today’s route network is de with reference to a grid of
ground navigation beacons distributed across the UK. Thesd fbedcons are out-dated and
reaching the ends of their lives. Meanwhile, 99% of the current con@cial air transport fleet
operates almost exclusively using avionics that rely on satellite naV|gat| craft are able to
follow routes designed to more advanced navigation standards (known'a mance-based
Navigation or PBN) with greater precision than conventional ground nawgatlgy

27.As a result, NERL are leading a programme to decommission two thirds of the exist%und
beacons, leaving a core grid for resilience. At higher altitudes (above c.7000ft.), s
decoupled the conventional routes from the relevant ground beacons and replaced then%
alternatives designed and operated to a more advanced PBN standard. At lower altitudes, mos&/
airport arrival and departure routes have yet to be replaced so the beacons remain in place,
delaying the transition to a modern air navigation infrastructure.

1.1.8. The need for greater systemisation

28.The widespread deployment of routes designed to PBN standards is a cornerstone of airspace
modernisation. The opportunity to design a new network of PBN routes with far greater
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accuracy and flexibility offers the potential to address many of the issues set out in the
Government’s strategic rationale. Significant improvements in airspace capacity and efficiency
can be achieved by positioning routes so that they are safely separated and optimised by design.
This process is known as systemisation, removing the reliance on vectoring, breaking the link
with ground navigation beacons and enabling closer spaced routes with the potential to reduce
controlled airspace where appropriate. The Airspace Change Masterplan (ACM) described in
this document aims to unlock the potential for systemisation to increase capacity, reduce track
/\ miles, improve flight profiles, better manage the impacts of over flight, offer greater airspace
Capcess, enhance safety performance and strengthen operational resilience.

29.1 stemised operation designed and operated using PBN standards, outbound flights will be
able ﬂ&ollow a number of set departure routes up to 7000ft where each requires less controlled
airspace? een 7000ft and 9000ft they will join a systemised network of flight paths, each
safely sepa by design, which will guide aircraft through the complex terminal airspace up
to 25,000ft. Inbounel flights entering the terminal airspace will follow the systemised network
down to 7000ft. vb?@ hey will be directed on to a number of set arrival routes to the final

approach for Iandinglé ival, increased airspace capacity and network management tools

will allow air traffic controels, to slow down inbound flights that may be subject to delays

before they arrive in the UK’s @ace, rather than putting them into arrival holds.

30.Aircraft already use PBN technol% a daily basis because it allows operators to navigate
much more accurately, but the UK’s page system at lower altitudes and in the terminal
airspace requires fundamentally upgradin as to fully realise the benefits of systemisation.
More precise routes can be used to avoid |se2€ sitive areas but may also concentrate the
impacts of overflight. For this reason, the use of iple route options that can distribute the
impacts more equitably, or be configured to offer*prgdictable relief from noise, must be
considered in consultation with local stakeholders w tes are being developed for

deployment at lower altitudes. ,y
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1.2. Airspace Modernisation Programme

1.2.1. CAA Airspace Modernisation Strategy

31.Following the publication of the strategic rationale for airspace modernisation, the Government
directed the Civil Aviation Authority (CAA) to, “prepare and maintain a coordinated strategy and
plan for the use of UK airspace up to 2040, including its modernisation.”!! As a result, in 2018
/‘ the CAA published the Airspace Modernisation Strategy (AMS), which replaced the earlier 2011
éjture Airspace Strategy.’? The AMS sets out the initiatives required to modernise the existing
ce system and tackle the issues described in section 1.1. by upgrading the airspace design,
tec gy and operations. The CAA is in the process of reviewing the AMS and expects to
publish pdated version of the strategy in Spring 2022. The Department for Transport and
CAA co—sp%he implementation of the AMS, meaning they work together to deliver a
shared objectiwe*for airspace modernisation - to “deliver quicker, quieter and cleaner journeys
and more capaci the benefit of those who use and are affected by UK airspace”. The
parameters of the ol%re are grouped into six broad themes that align with the issues set out

in section 1.1. and are su ised in Table 1.

Table 1: Parameters of the Airs@&odernisation Strategy Objective organised by theme

Theme Param%pf the AMS Objective

1. Safety Maintaining?}h standard of safety has priority over all other
objectives to acyezed by airspace modernisation.

4
2. Capacity and Efficiency Create sufficient airs/ capacity to deliver safe, efficient and
resilient growth of comme(ﬁa air transport.
y 2
-

3. Noise Progressively reduce the ndfisf of individual flights, through
quieter operating procedures a {tuations where planning
decisions have enabled growth thal\gpay=wdversely affect noise,
require noise impacts are consider rough the airspace
design process and clearly communicated n

-
4. Controlled Airspace Use the minimum volume of controlled airspace‘qn {stent with
safe and efficient air traffic operations.

-
5. Access and Integration Inaiming for a shared and integrated airspace, facilitatécﬁ nd
ready access to airspace for all legitimate classes of ai
users, including commercial air transport, general aviation ar@
the military, and new entrants such as UAS, AAM and spacecrafts

6. Defence and security Do not conflict with national security requirements, temporary
or permanent, specified by the Secretary of State for Defence.

11 CAA Air Navigation Directions 2017 [link
12 YK Airspace Modernisation Strategy, CAA CAP1711, 2018 [link
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32.Two of the most important initiatives required to achieve the AMS objective are known as FASI

(Future Airspace Strategy Implementation) South and FASI North. Together these initiatives are

considered the UK’s Airspace Change National Infrastructure Programme (the Programme). The

Programme encompasses the requirement to fundamentally redesign the airspace system at

lower altitudes and in the terminal airspace that serves commercial air transport across the

/\ busiest regions of the UK, making the most of the capabilities of modern aircraft and satellite-
dased navigation technology.

1.2.2. G and the requirement for an Airspace Change Masterplan

33.The nu , complexity and overlapping scope of the individual airspace change proposals
(ACPs) nee%c;deliver the Programme requires a strategic coordination mechanism in the
form of a singléfbined-up implementation plan or Masterplan. In their capacity as co-sponsors
of airspace mod tion, the Department for Transport and CAA commissioned NERL to
create the Masterpl%

34.Given the large number o@ rggnisations involved (including the airports and NERL itself), the
co-sponsors also required N set up an impartial body, The Airspace Change Organising
Group (ACOG) to develop the Ma%an, coordinate the Programme and lead the necessary
engagement with external stakehold his context, ACOG was established in 2019 as a unit
within NERL, separate and impartial from @organisation’s other functions. The ACOG team is
made up of airspace change programme a ommunications specialists. Their activities are
overseen by an independent steering commi ué with representatives from the airlines,
airports, general aviation, NERL and the Governmen@nf&structure and Project Authority.

35.Collectively, the ACPs that are included in the Masterp %referred to as the ‘constituent
airspace change proposals’. The ACPs are sponsored by the ai?)rts (for the local arrival and
departure routes below 7000ft.) and by NERL (for the airspace @tures and route network
above 7000ft.). Each individual ACP is developed following the same iled process steps laid
out in the CAA’s guidance for changing the airspace design — known as Cf{ 6.13 The process
covers the activities required of sponsors from the conception of an ACP, tCi lopment and
assessment of airspace design options and the engagement and consulta;%y affected
stakeholders. Other ACPs may be included during the development of Iteratior@of the

Masterplan to deliver a broader range of benefits. (3
36.The CAA is obliged to evaluate the progress of every ACP through each stage of the process, ﬂ/

a series of regulatory gateways and make decisions on whether to approve further developme

and ultimately the implementation of the proposed changes. The Masterplan does not set out
the details of the individual airspace design options. However, ACOG will use the information
created by the constituent ACPs to identify airspace interdependencies, examine the potential

13 Guidance on the regulatory process for changing the notified airspace design and planned and permanent redistribution
of air traffic, and on providing airspace information, CAA CAP 1616, edition 4, March 2021. [link
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for design conflicts or enablers and consider the concepts and trade-offs that may be needed
to resolve them. In this context, enablers refer to airspace designs developed through one ACP
that are necessary for another interdependent ACP to progress.

1.2.3. The iterative approach to Masterplan development

37.Airspace modernisation is a long and complex process. The timelines for the development of

/0/‘ the constituent ACPs are difficult to align at a Programme level. Some of the ACPs originated in

O 2017 and 2018 prompted by the publication of the AMS. Others only started (or re-started) in

summer of 2021 when the Programme remobilised following the Covid-19 pandemic. Larger

A QS&th many interdependencies can take longer to develop than smaller ones with fewer
interaeti

developed through a series of iterations. The iterative approach recognises that

ops. As a consequence, ACOG proposed (and the co-sponsors accepted) that the final
Masterp%

different info ion and levels of detail will be available at different times. ACOG may have an
insufficient level etail about some ACPs to make firm conclusions and need to make
,Qhed in later iterations. It also means that the Masterplan remains

flexible and responsive @commodate the evolving context for airspace modernisation, such

assumptions that a

as changes arising from the A@S review, new policy directions or unanticipated events.
38.ACOG envisages a minimum o@ iterations of the Masterplan. Each iteration must be

accepted separately into the AMS,% Iteration 1, which was a high-level plan that has

already been assessed and published. aﬁ 2 summarises the scope and purpose of each

iteration of the Masterplan and the stake engagement activities required to inform its

development. Section 1.2.5. explains the assessr?% process in more detail.

Table 2: Scope, purpose and engagement associated it@ach Masterplan iteration

Iteration 2 Iteé3 3

Based on CAP1616 Based

Iteration 1 Final Iteration(s)

Scope Based on AP1616 Incorporating the

CAP1616 Stage 1
information, a
high-level
description of the
overall concept
and plan for
airspace
modernisation,
including key
risks and
opportunities.

Stage 2
information, an
Identification of
the constituent
ACPs with the
scope now
extended to the
whole of the UK &
description of the
system-wide view
of the potential
design
interdependencies

Stage 3a
information, m
detail on the
options developed
by the constituent
ACPs when viewed
as a collective and
how specific
design trade-offs
could be resolved
conceptually,
including the
assessment of
cumulative

feedback and

()(Csfsponses arising
f the public

%tions on

constitu ACPs
during

Stages 3 an&\g,

the final versio@
of the

Masterplan may
require several
further iterations
offering a
complete,
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conflicts &

impacts It3. does

detailed

Southern
England.

potential design
interdependencies
and conflicts are
represented in an
accepted Iteration

for the ACP until a
system-wide
airspace design of
the proposed
options and their
cumulative
impacts are
represented in an
accepted lteration
3.

enablers. not include actual description of
solutions or final  the proposed
flight paths. airspace system.
Purpose To set out the ACPs will be ACPs will be The Final
programme of unable to pass unable to proceed Iteration(s) will
interdependent  through the to public set out how
ACPs needed for CAP1616 stage2  consultation on trade-off
@ modernisation in  gateway until the proposed option(s) decisions to

resolve conflicts
have been made,
describe the final
timelines for
implementation
and the
anticipated
cumulative
impact of the
Programme as a

whole.
Y i
Engagement Sponsors of the In addit#ef to Public call for ACOG will
constituent ACPs  ACP sponsorg information and continue to
AMS stakeholde@ agsociated inform
representatives ement stakeholders
were engaged ata exer{i seek about the
strategic level. feedba n}he evolving content
The engagement  system-wi of the Final

strategy for the
final Masterplan is
set out in Iteration
2.

design and inpu}/CJ’

on gaps and
improvements,
including
additional
constituent ACPs.
Engagement will
also make
stakeholders
aware of the ACP
public
consultations and

eration(s),

t
inghuding the
o]7 s of ACP

implemermation
and an S,
new

<

advances which

requirements
technical

may affect the
anticipated
cumulative
impact of the
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how to influence  Programme as a
trade-off decisions. whole.

1.2.4. Developing Iteration 2 of the Masterplan

39.This document sets out Iteration 2 of the Masterplan. It has been developed by ACOG between
August and November 2021 in collaboration with the constituent ACP sponsors and influenced
O@ system-wide view of the scope of the constituent ACPs and identify the potential
&ependenues between the proposals. The content of Iteration 2 has been developed in

by engagement with representative AMS stakeholders.* The purpose of Iteration 2 is to provide

ith the constituent ACPs and derives from the work conducted by each of the sponsors
durlng S s 1 and 2 of the CAP1616 process.

40.During the %pment of Iteration 2, most of the constituent ACPs were progressing through
the second half of Sgge 1 (Step 1B —the development of Airspace Design Principles) or the first
half of Stage 2 (Stepé# the development of a comprehensive list of airspace design options).
The assessment of th ependencies between the constituent ACPs remains at a high level
in Iteration 2 because mo§ e sponsors have yet to produce a comprehensive list of airspace
design options. Potential desi @)nflicts, possible solutions and the associated trade-offs are
described qualitatively, and at a m level, with case study examples included to offer

additional context. O’
41.As described in Table 2, ACP sponsors will‘?ﬂable to progress through the Stage 2 gateway

of the CAP 1616 process until the potentfal i ependencies and conflicts between the
constituent ACPs are represented in an accepted jon 2 of the Masterplan.

1.2.5. Masterplan assessment and acceptance Oj_

42.The co-sponsors have set out what the Masterplan nded to achieve in three

commissioning letters to NERL in November 2018 to request the formation of ACOG, July 2019
following the submission of Iteration 1, and in May 2021, when th&ogramme remobilised
following the Covid-19 pandemic.” In order to confirm that the Maste I@ consistent with
this commission, government policy and the CAA’s own statutory airspac J%ons the co-
sponsors must assess ACOG’s progress during the development of each iteratio ed on that
assessment, the CAA must decide to formally accept each iteration of the Masterpl o the
AMS (apart from Iteration 1 which is only a high level plan). (b

43.0nce accepted, the Masterplan becomes, together with the CAP 1616 process, the legal b@
against which individual airspace change decisions are made by the CAA. Therefore, the CA

14 These stakeholders are the wide range of representative groups identified in the airspace modernisation governance
structure. These representative groups are listed in the governance annex to the Airspace Modernisation Strategy,
published in December 2018 www.caa.co.uk/cap1711b, as updated by page 7 of CAP 1862 Airspace Modernisation — 2019
Progress Report. [link]

15 Airspace Change Masterplan, Acceptance Criteria, CAP 2156a, CAA, August 2021. [link

Airspace Change Masterplan, Iteration 2, Final Draft v2.1 28


https://publicapps.caa.co.uk/docs/33/CAP1862AirspaceModernisationProgressReport2019.pdf
https://publicapps.caa.co.uk/docs/33/CAP%202156a%20Masterplan%20Acceptance%20Criteria.pdf

decisions on airspace change proposals will need to ensure that there is no misalignment with

the Masterplan. The considerations and process that the CAA will follow when assessing each
iteration of the Masterplan are set out in CAP 2156b.® The criteria against which the CAA will
decide to accept an iteration of the Masterplan are set out in CAP 2156a — referred to as the

Masterplan Acceptance Criteria. By accepting the Masterplan into the AMS, the CAA must apply

: its airspace change decisions in accordance with the Masterplan and therefore in the best

/\

sponsor.

interests of the overall airspace system and not just in the interests of the individual ACP

4 le 3 summarises how the information provided in the following sections of Iteration 2 meet

thé& terplan Acceptance Criteria and the terms of the original co-sponsor commission that
the cntep'?are based on.

Table 3: Itera compliance with the Masterplan Acceptance Criteria and co-sponsor

commission. @
Theme Cri% Information provided in Iteration 2
Drivers for Set out hov\@g ace Section 1.1. Identifies how, in addition
airspace modernisatio dressa to the need to increase airspace
modernisation. wider set of drivefs, just  capacity, the changes to the existing
(November 2018 airspace capacity incr}es. airspace system proposed in Iteration 2
commission /

letter, paragraph
5).

é are required to increase environmental
@ficiency, continue to enhance safety,
li where possible reduce the

impa overflight, release
control mace, improve access,
strengthen hesi

ce, and introduce
new technologs.S’s

fa

Where, when and
why airspace
changes are
needed, and in
what sequence.
(CAP21564, page
8 Criterion A)

<
Al: In the light of forecast Section 2.1.1. Describ gﬁand
Is

g
airspace bottlenecks, where  system are expected to increade 3

0,

Sections 2.1.3. — 2.1.6. Describes where

growth in demand, and when bottlenecks in the e

delays could be alleviated by because of airspace capacity

the introduction of constraints as traffic levels grow.
additional airspace capacity.
(November 2018
commission letter,

airspace changes are needed in

regional clusters across the country

paragraph 6a) based on the current performance of

16 Ajrspace Change Masterplan Assessment Framework, CAP2156b, CAA, August 2021. [link
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the system and identifies the
interdependencies between the ACPs.

A2: Areas where planned
developments on the

/0 ground require new airspace
P designs.
O (November 2018
O@ commission letter,

619 paragraph 6a)

Section 2.1.8. Describes the
relationship between the forecast
growth in traffic levels, planned airport
developments on the ground and the
constituent airport-led ACPs.

0 A3: Areas where more direct
% routes are possible.
(November 2018

mmission letter,

Section 2.1.2. Describes how and
where environmental inefficiency in
the existing system helps to determine
the regional clusters of airspace change

aph 6a) required in the terminal airspace.
/“‘»
A4: Ar ere ACPs are Section 1.1.3. Describes how the
needed to r a safety features of the existing airspace system
benefit. O/ are limiting the aviation sector’s ability

(November 2018

commission letter, é}
paragraph 6b, i) %

to further enhance the UK’s excellent
safety record and how airspace
changes can unlock safety benefits.

Qe@ 3.4. Describes how safety is

pa nt in the course of trade-off
decisio optimise the system-wide
airspace dégfgn

Iteration 3 will@vide more detail on
the Integrated Ap c to Safety
Assurance that the Pr e will
develop to systematicall e and
where possible remove safety @

factors as part of airspace V‘A 3
modernisation. 0/

A5: Areas where ACPs can
limit the total adverse
effects of noise.
(November 2018
commission letter,
paragraph 6b, ii)

Section 2.1.9 Describes the
opportunities for airport-led airspace
changes at lower altitudes to limit the
total adverse effects of noise. More
information will be included in
Iteration 3 when the constituent ACPs
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have completed appraisals of the noise
impacts of their shortlist of preferred
airspace design options.

A6: Areas where ACPs can
deliver air quality or fuel
efficiency benefits.
(November 2018
commission letter,
paragraph 6b, iii)

Section 2.1.2. Describes how and
where environmental inefficiency in
the existing system helps to determine
the regional clusters of airspace change
required in the terminal airspace.

A7: Areas where ACPs are
needed to improve access to

Section 3.7. Describes how airspace
changes can improve access for other

airspace. airspace users by reducing the net
ovember 2018 volume of controlled airspace and
ission letter, enabling integration, in conjunction
par 6b, iv) with the widespread adoption of
@ electronic conspicuity technology.
YaVi
A8: Areas WV CPs are Section 3.7.6. Describes the Military

needed to enaleﬁli;ry

access to airspace f
training and national
security.

(November 2018
commission letter,
paragraph 6b, v)

requirements for suitably sized, sited
and available airspace to train,

/s exercise, trial and evaluate extant, and

Qew generation air systems, weapon
ysy€ms and emerging technologies.

4-/\

A9: Where ACPs are needed
to introduce new
technology.

(November 2018
commission letter,
paragraph 6b, vi)

q
Section 2.1.&9 eYcribes the
requirement fo

Eh;,&v‘\asterplan ACPs
to introduce route’s @ned and

operated using Performa /@ased
Navigation standards, as a

technological cornerstone of ak%g

A10: Identify the operational
concepts required to deliver
the airspace changes.
(November 2018
commission letter,
paragraph c)

modernisation. :

Section 2.1.11. Describes the four main
operational concepts and supporting
technology enablers required for
airspace modernisation.
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Information
about the
airspace changes
needed.

(CAP21564, pages

9 to 11, Criterion
B1 to B9)

>
OO,Q

B1: A credible and
implementable plan for the

necessary airspace changes.

Section 3.1. Describes the planned
timescales for each regional cluster of
airspace changes against each step of
the CAA’s CAP1616 process and the
current sequence of ACP deployments
by regional cluster.

Appendix A sets out the programme
plans for each regional cluster in detail.

S
5

ke

4

B2: Strategic environmental
assessment and Habitats
Regulations assessment

)
%

S
8

S

A strategic environmental assessment
and a Habitats Regulations assessment
are fundamental parts of the
development of the Masterplan to
ensure that environmental and
sustainability impacts are integrated
into the Programme. These
assessments will be produced together
with the development of Iteration 3.

B3: Potential
Interdependencies
the constituent ACPs.

een

Section 3.2. Identifies the areas of
overlap between the interdependent
airport-led ACPs and examines the

/ potential for design conflicts and

@ablers to arise in each area.

PY

B4: Potential solutions to
interdependencies.

Se . Sets out the likelihood that
airspac ign conflicts or enablers
may arise rég regional cluster,

along withad ption of the possible

nature of the inter, dencies and
the implications for so#ugdhs
developed as part of Iter h@

-

B5: Trade-off decisions to
resolve interdependencies.

Section 3.4. Considers the fra

for trade-off decisions required to:(e
resolve interdependencies in IterationO/

3.

B6: At a system level,
potential implications for
government policy
objectives of the proposed
solutions

The potential implications of proposed
solutions for government policy
objectives will be considered as part of
the development of Iteration 3. Section
3.4. of Iteration 2 provides some
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illustrations of how effective trade-off
decisions between options can be
made in the form of example case

studies.
: B7: Stakeholder Engagement Section 3.5. Provides an overview of

A Strategy, including: the Masterplan Stakeholder

O e Evidence of engagement Engagement Strategy and sets out the
O@ with the sponsors of the programme of stakeholder

% Constituent ACPs. engagement conducted to support the

0 ¢ Evidence of engagement development of Iteration 2.

O with the AMS stakeholder Appendix B: Provides a record of

representatives. stakeholders’ feedback during the

@O development of Iteration 2.

BS@ative development of Section 3.6. Summarises the plan for
the M lan. the development of Iteration 3 of the

O Masterplan.

B9: General Aviabn Ipnpact  Section 3.7. Provides a high-level and

Assessment. 6 largely qualitative assessment of the
/5 impact of the Masterplan on other

Qrspace users including general and
ugfess aviation, military aviation and

UA M operators.
Key assumptions  The set of assumptions on Appendiﬁ ryvides a record of the
and risks. which the proposed changes key assumpti @at the content of
(November 2018  are based and are Iteration 2 is base
commission dependent.
letter, paragraph ;/0
6¢)
(vp’\
The key risks associated with  Appendix C: Examines the key rishe ‘)
delivering the plan and how  associated with the Masterplan at 0/
they could be mitigated. Iteration 2.
Commitment of The party responsible for Appendix E: Sets out the degree of
the ACP sponsors. taking each individual commitment from each ACP sponsor to

(November 2018  airspace change forward and progress their respective proposals and
commission the degree of commitment contribute to the Masterplan.
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letter, paragraph  offered by each individual
6¢) party.

45.ACOG’s plan for developing the content of Iteration 3 in line with the acceptance criteria and

Masterplan commission is set out in section 3.6. The Iteration 3 plan will be refined based on

Vo the co-sponsors feedback following their assessment of Iteration 2, with a particular focus on
Cpe areas and criterion where further work or more detail is required.

(,

DX}
/)O

A
¢,

O
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1.2.6. Principles for Masterplan development

46.ACOG has collated the terms of the Masterplan commission, the assessment framework and

acceptance criteria into a clear set of principles that are intended to guide the construction of

the Masterplan when coordinating the constituent ACPs and identifying and evaluating

interdependencies. The Masterplan Development Principles are set out in Table 4 and are not

/0 presented in priority order.

O Table 4: ACOG Masterplan Development Principles

& Title

Principle

e
1 P}ﬁ:y-led
3

Creation and maintenance of the UK Airspace
Masterplan is policy led and national in scope and
ambition.

2 Airspace Dﬁ?@Process

...

Sponsors are obliged to adhere to the CAA CAP 1616
process. ACOG will mediate ACP design conflicts,
escalating if required.

3 Incorporating Ansmgﬂ@

There will be provision for relevant and endorsed
g ACPs to be incorporated into the UK Airspace

& eg:lan.

4 Airspace Integration

The @ irspace Masterplan will advance the concept
of airs ace)(’ gration.

5 Benefits and Negative
Impacts

The UK Airsp(@/lasterplan should balance benefits
across stakeholdeg apd assure negative impacts are
mitigated and mana p’nortionately.

6 Leveraging Technology

Contemporary and near f @echnologlcal
capabilities will be leverage |m|se architectures

and drive broad benefits. m

7 Design Dependencies and
Conflicts

The Masterplan will highlight depen nd
conflicts between constituent ACPs and &e

mitigating design adjustments. Q?’j

8 CAA Assessment &
Acceptance

The CAA will formally assess each Iteration of the‘-
Masterplan against pre-defined criteria and assure 0/
alignment with Government Policy.

47 .Each principle and its application to the development of the Masterplan is explained in greater

detail below.
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48.Principle 1: Creation and maintenance of the UK Airspace Masterplan (UKAM) is policy led and
national in scope and ambition:

e Insupport of the AMS National Infrastructure Programme, creation and maintenance of the
Masterplan will seek to balance the requirements of users and affected stakeholders in a
proportionate way;

/0 e The UKAM will encompass all ACPs that contribute to the UKAM’s Goal and whose
/‘ coordination is deemed necessary by ACOG because they share dependencies, present
O conflicting demands, or are on the critical path;

. kgsg/idual ACPs with no shared dependencies and conflicts will not be in the scope of the
Aigspace Masterplan (UKAM) and may proceed in isolation.

49.Principle 2%\(505 are obliged to adhere to the CAA CAP 1616 process. ACOG will mediate
ACP design co c;cg\escalating them if required.

e Sponsors are re%ble for their individual ACPs and their progression through CAP 1616
in terms of time &ality, including reflecting local community engagement and other

airspace user needs; /6\

e Inthe event of conflicting d lutions between sponsors, ACOG will mediate to resolve
conflicts and, where appropriat ise on and recommend trade-offs;

e Where conflicts are unable to beésolved satisfactorily or put the UK Airspace
modernisation goal at risk, ACOG will r /t{) the Steering Committee for guidance and

72

50.Principle 3: There will be provision for relevant and d@d arising ACPs to be incorporated
into the UK Airspace Masterplan. In line with this Princip ,}TQG should:

escalation if required.

contemporary iterations of the Masterplan and to offer solu Gsa an ACP or suggested
design alterations.

7

e Make provision for relevant and endorsed arising ACPs to be integrat@? the UKAM to

e Provide airspace users with the opportunity to high@ycfs and dependencies in

balance the needs of all airspace users appropriately.

51.Principle 4: The UK Airspace Masterplan will advance the concept of Airspace ation
(rather than segregation) via:

e Optimisation of the links between new routes at lower altitudes and the terminal airsp@
designs;

e Coherence with the on-going modernisation of the European network coordinated by
EUROCONTROL;

e Facilitating efficient and proportionate levels of access for users that predominately
operate outside controlled airspace.
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52.Principle 5: The UK Airspace Masterplan should balance benefits across stakeholders and assure

oS
/\

5

negative impacts are mitigated and managed proportionately.

e The Masterplan should evaluate at a programme level whether the benefits and/or
disadvantages are proportionate across stakeholder groups and that negative impacts are
managed and mitigated proportionately;

e Evaluation should consider where adjacent and interdependent ACPs may create

O cumulative negative impacts and how such situations should be resolved.

%ciple 6: Contemporary and near future technological capabilities will be leveraged to
opf architectures and drive broad benefits. In line with this principle, designs will be
optimSedeto deliver:

e A fund%lly safe and more resilient system, enabled by PBN design solutions at the
programméfevel;

e Wider beneficia%omes for society, such as contributing to net zero and designing for
sustainable growth) @

/\
e The UKAM should be d%ed cognisant of high-confidence near-future technological

solutions to minimise drag P re-engineering.

54.Principle 7: The UK Airspace Maste ill highlight dependencies and conflicts between

constituent ACPs and propose design a juéents to mitigate conflicts.

e As part of its mediation role and wherfqu , ACOG will actively pursue and propose
trade-offs and design amendments, such as: @

- Alternative sequencing of the proposed change
- Displacement of routes by location/profile and/or fije' d

- In extremis, termination of problematic options. < )

55.Principle 8: The CAA will assess each Iteration of the UK Airspacé‘%af&erplan against pre-

defined criteria formally and assure alignment with Government Policy.

e Subject to their assessment, Iterations of the UKAM will be incorporated; lly by the
CAA into their regulatory framework of CAP1616 and associated publications; LP

e As part of the approval process, any subsequent ACPs will be assessed agaﬁ%je
incorporated Iteration of the UKAM to identify any dependencies and/or conflicts. O/
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SECTION A

e

{‘U\Ihere, when and why airspace changes are needed

C

56. n A sets out where, when and why airspace changes are needed and in what sequence.

The K)Qrmation in Section A is provided to meet criterion A of the Masterplan Acceptance

Criteria 156a, page 8) articulated in paragraphs 6 and 7 of the November 2018 co-sponsor

commissio %ter (as amended by the subsequent commissioning letters in July 2019 a
May 2021). &

2.1.1. Airspace changes to%ss capacity and bottlenecks

57.The forecast growth in comv{‘ ial air transport flights up to 2040 is set out in section 1.1. To
annual trafficin UK airspace is e@cted to return to the 2019 (pre-pandemic) peak of 2.6 milli

nd

tal
on

flights per year during 2025. Traffi s are predicted to continue growing to 3.3 million flights
per year in 2040 — a net 28% increase@fhe 2019 peak. Section 1.1.1. summarises the latest
analysis produced by NERL for Iteration Zétze Masterplan, which predicts that flight delays

will increase disproportionately, at a far gr.

te than traffic levels, if additional airspace

r
capacity is not introduced to accommodate érowing number of flights. The analysis

indicates that average delays per flight will increa y 550% in 2040 compared to 2019,

response to 28% more traffic. The associated costs of
connectivity would be significant. NERL’s analysis also hig

ﬂ?s the poor resilience of t
existing airspace system against bad weather and unexpecte ts at 2019 traffic levels

in

ays, flight cancellations and lost

he

because of the lack of spare capacity. The resilience issues faci ay’s operation would

intensify significantly if additional airspace capacity were not introducedi/'r’ onse to growi
traffic levels.

58.NERL has produced a series of images that represent where and when t::%cks int

ng

he

existing system are expected to increase because of airspace capacity constraint@ traffic

levels grow. The images illustrate the evolution of commercial air transport dema gs

maximum airspace capacity during the busiest hour of the day for each sectorin 2019 and

59.Figure 3 illustrates the demand versus capacity evolution at lower altitudes (c.9000ft.) in t
terminal airspace above South East England. The left side of the chart clearly highlights t
capacity constraints facing the existing airspace system in 2019. Bottlenecks arise in most of t

<

he
he

airspace sectors above London and the south-east during the peak hours, with traffic demand
usually 110% to 120% above the maximum capacity. On the right side of the chart, by 2040

with forecast traffic growth and no additional capacity the bottlenecks become significantly

more acute. Demand in the peak hours exceeds maximum capacity by 130% in some secto
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Figure 4 presents the same analysis for a broader region of airspace across the south of the UK
at higher altitudes (c.30,000ft.), where traffic to and from UK airports is interacting with
overflights en route to other global destinations. Similarly, figure 5 illustrates the same issue
(albeit less acute) for the key airspace sectors in Northern England and Scotland at higher

altitudes.

/O/‘Figure 3: Traffic demand vs maximum airspace capacity, lower altitudes, South East England 2019
& 2040

;;b 2019 South East England 2040 South East England
0 Sector Capacity vs Traffic Demand Sector Capacity vs Traffic Demand
Lower Altitudes Lower Altitudes
0600
A
0800
1600 daoo
“R\ 5 @ Gatwick /I/Galwnk{
\Srﬁ/ o Heathrow & Heathrow
Lendon City @ London City
L l‘ & Luton
( sted L w Stansted
| | | | | | | \
No Value <60% <70% <80% <90% <100% <110% <120% <130% =1 No Value <60% <70% <80% <90% <100% <110% <120% <130% =2130%
Traffic relative to capacity Traffic relative to capacity

&

Figure 4: Traffic demand vs maximum airspace capacity@gh&raltitudes, South of the UK 2019 &
2040

. O { 2019 South of the UK
Sector Capacity vs Traffic Demand
f ey Higher Altitudes
17

2040 South of the UK
Sector Capacity vs Traffic Demand
Higher Altitudes

L L] I L | [N — | \ l
No Value <60% <70% <80% <90% <100% <110% <120% <130% =2130% No Value <60% <70% <80% <80% <100% <110% <120% <130% 2130%
Traffic relative to capacity Traffic relative to capacity
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2019 North & Scotland
Sector Capacity vs Traffic Demand
Higher Altitudes

2@4@ North & Scotland
Sector Capacity vs Traffic Demand
Higher Altitudes

1300 | '.\_( ;\)
3 .

% Glasgow + Glasgow

& Edinburgh A Edinburgh
-~ "\-‘.\;_./" P
[ 1 1 TP I I ] ] | | 1 1 l I
No Value <60% <70% <80% 9 <100% <110% <120% <130% 2130% No Value <60% <70% <80% <80% <100% <110% <120% <130% =2130%

Traffic' i to capacity Traffic relative to capacity

Figure 5: Traffic dema;@s maximum airspace capacity, Northern England and Scotland 2019
& 2040
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2.1.2. Airspace changes to address environmental inefficiency

60.Environmental inefficiency in the existing network above 7000ft. is another important factor
that helps to determine the regions where airspace changes are needed. In this context,
environmental inefficiency refers to aircraft following longer flight paths and sub-optimal climb
and descent profiles. NERL tracks the level of environmental inefficiency in the network using a
/0 metric known as 3Di, which compares the actual flight paths of each aircraft against a
Vo theoretical optimum (i.e. the shortest distance and most efficient profile).}” The issue of flight
Oc'suefficiency is intrinsically linked to the demand and capacity bottlenecks explained above,
\@:re traffic is routinely directed on to longer, less efficient flight paths to avoid sectors that

ar ing maximum capacity.

61.As part G%Masterplan development, NERL has identified four regional clusters of change in
the mediu @terminal airspace (from 7000ft up to 25,000ft) that are needed to upgrade
the network, ifitrgduce additional capacity, alleviate bottlenecks and tackle environmental
inefficiency. The %ork upgrades in each cluster share interdependencies with several
important lower aItim@ irspace changes (below 7000ft.) that are sponsored by the main
airports served by the te | airspace above. The NERL-led network ACPs and airport-led
lower altitude ACPs must be ped in collaboration to optimise the overall airspace system

in each cluster and mitigate the%tive impacts of aviation effectively. The four regional

o4

e The West Terminal Airspace (WTA) é}

e The Manchester Terminal Manoeuvring Are MA)

clusters are referred to as:

e The Scottish Terminal Manoeuvring Area (STMAQO
e The London Terminal Manoeuvring Area (LTMA)

62.The geographical dimensions of some of the regional clusters o with others at a network
level. As a result, minor changes may be required in one region, t iiMpte changes in another
however these changes are not anticipated to have a material effecm airspace design. In
addition, NERL anticipates this ‘change on change’ to occur throughf@ network as the
process of airspace modernisation evolves. /0

63.The performance of the existing network in each cluster is described in the sectioff)below,
highlighting the current issues with the airspace, the proportion of overall UK-wide b&%ﬁ s,
delays and environmental inefficiency they are each responsible for and the interdependé
with airport-led lower altitude ACPs in each region. Much of the remainder of Q
environmental inefficiency not attributable to the four clusters arises in the en route network

and is largely attributable to overflights.

17 Summary explanation of the 3Di score, NERL, 2021. [Link
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2.1.3. The West Terminal Airspace

64.The West Terminal Airspace (WTA) extends over 20,000sqg. miles in size and stretches from the

French border in the south, to the interface with Manchester airport in the north. Viewing it

from east to west, the WTA starts just west of the London TMA and ends midway across the

Irish Sea where there are interfaces with the airspace managed by Dublin and Shannon air traffic

control centres. Figure 6 illustrates the dimensions of the WTA region, highlights the main

/\ airport interdependences for airspace modernisation and summarises the current performance
Of the airspace using analysis produced by NERL for Iteration 2.

o

Flg%: WTA dimensions, airport interdependencies and current performance

OO * % of total 2019 UK 2.5%
@ S environmental
@ inefficiency

%,

An excess emissions | 81,000
in 201 s of CO;)

Interdependmﬂasterplan ACPs:

e Bristol O

e Cardiff 'y o

o Exeter

e NERLLD1 LP

A §

A J

65.The main traffic flows in the WTA are as follows: 0/

e Westbound traffic departing south-east UK airfields and European airports routeing either
to Ireland or crossing the Atlantic to North, South and Central America.

e Eastbound traffic from Ireland or coming off Oceanic airspace to south-east UK airports and
European airports.

o Northbound traffic from Southern Europe to Northern UK.

e Southbound traffic from Northern UK to Southern Europe.
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66.The existing routes in the WTA are designed to a PBN specification known as RNAVS (a
navigation standard that assures aircraft track keeping accuracy is equal to or better than +/- 5
nautical miles). The deployment of new routes designed to an RNAV1 specification (a track
keeping accuracy standard of +/- 1 nautical mile) addresses the drivers for greater airspace
capacity and environmental efficiency by enabling more direct and closely spaced routes. The
current constraints, set by 5 mile route spacing and indirect tracks, increase the frequency with

/0 which controllers tactically vector aircraft to create the required capacity (rather than leaving
O aircraft to fly their planned routes). The deployment of new RNAV1 routes that are designed to

w more efficient flight profiles allows the network in the WTA to become more systemised

(r: e routes are deconflicted and optimised by design, significantly reducing the requirement

for cé&roEer intervention).

2.1.4. The Manch%erminal Manoeuvring Area

67.The Manchester inal Manoeuvring Area (MTMA) extends from the base of controlled
airspace to c.ZO,OIOsz d was established to support operations to and from Manchester,
Liverpool, Leeds Bra @d East Midlands airports. The MTMA also serves commercial air
transport operations at se @ smaller aerodromes, including Hawarden and Warton near
Blackpool. Figure 7 illustrates t%e’ nsions of the MTMA region, highlights the main airport
interdependencies for airspace m @isation and summarises the current performance of the

airspace in terms of environmental ine@(en;:y.

Figure 7: MTMA dimensions, airport interd d;gcies and current performance

Z

(0% of total 2019 UK 2.7%

vijgnmental
ineffidiency

Annual e)@ issions | 87,500
® . in 2019 (ton ?02)

O @ ' Interdependent M%an

ACPs:

e Manchester
@
e Liverpool &3

e East Midlands )
e NERL MTMA 0/

e Leeds Bradford

68.The existing airspace system in the MTMA was designed approximately 30 years ago.
Manchester Airport is responsible for the majority of flights but the growth in commercial air
transport operations at surrounding airports, most importantly Liverpool, Leeds Bradford and
East Midlands is adding greater complexity to the traffic flows in the region and generating
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increasing levels of environmental inefficiency. The current MTMA route network is based on
the location of ground navigation beacons resulting in capacity constraints that lead to a heavy
reliance on controller vectoring during peak times.

69.The objective of the network upgrades planned for the MTMA region is to deliver a balanced

increase in both airspace capacity and environmental efficiency by optimising the configuration

of arrival and departure routes serving each airport and deconflicting the main traffic flows by

/\ design (i.e. network systemisation). The upgrades also aim to remove existing airspace

Oc'qteractions between Manchester and Liverpool arrivals and departures and improve the
@Jencing of inbound traffic into the region.

70.The Q&imisation of the airspace system in the MTMA region is dependent on a series of
coordina@ hanges to the existing arrival and departure routes at lower altitudes that support
Q@\chesten Liverpool, Leeds Bradford and East Midlands airports. This level of

co-ordinated u dtheking supports the development of route designs that deconflict from one

operations

another below 70 .Ji.e. systemisation at lower altitudes), generating safety benefits and the
potential to mitigate act of aircraft noise, enable greater access for other users, whilst

also enabling the remova endencies on the outdated ground navigation beacons.

2.1.5. The Scottish Terminal Manoeu@@&rea

71.The Scottish Terminal Manoeuvring§ TMA) extends from the base of controlled airspace
to ¢.25,000ft and was established to suppé operations to and from Glasgow and Edinburgh

including Glasgow Prestwick, Dundee, Cumber and RAF Leuchars Airfield, and on the
region’s periphery, flights to and from Aberdeen. S@Iar o the MTMA, the existing airspace
system in the STMA has remained relatively unchangéﬁ the past 30 years and is based
around the locations of outdated ground navigation beac@ diverse nature of the traffic

operating in this region, including significantly different aircraft ilities and speeds creates
a heavy reliance on controller vectoring to safely separate inboun utbound flights.

72.Figure 8 illustrates the dimensions of the STMA region, highligr/ e main airport

airports. The STMA also serves commercial gi ra%port operations at several smaller airports

interdependencies for airspace modernisation and summarises the curren mance of the

&
<5
/

airspace in terms of environmental inefficiency.
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Figure 8: STMA dimensions, airport interdependencies and current performance
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73.The aim of the network upgrades ab e&OOft. in the STMA region is to offer a balance
between increased capacity and greater e mental efficiency by improving aircraft climb

and descent profiles and reducing the existing I?%of airspace complexity that generates the

Q

74.The potential to optimise the airspace system in the §T will be maximised through the
coordinated development of lower altitude ACPs sponsoreﬁﬁ three largest airports in the
region - Glasgow, Edinburgh and Aberdeen. This coordinated’a%&ih is expected to improve
the management of aircraft noise below 7000ft. enhance acce other airspace users,

remove the dependencies on ground navigation beacons and ensure P?'mtegration between
the routes at lower altitudes and the network upgrades above 7000ft{ a ?s efficient as

75.The London Terminal Manoeuvring Area (LTMA) is one of the busiest and most comply
airspaces in the world. The LTMA region extends across much of South East England. It is

bounded by the English Channel in the south, Bedford in the north, Oxford to the west and the
North Sea to the east. Contained within this region are some of the world’s busiest traffic flows

need for controller vectoring.

possible.

2.1.6. The London Terminal Manoeuvring Area

and commercial air transport airports, including Heathrow, Gatwick, Stansted, Luton and
London City, along with large numbers of business jet operations at Farnborough and Biggin
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Hill, military operations at RAF Northolt and other large airports on the periphery of the region
like Southampton, Bournemouth, Southend and (subject to planning permission) Manston.

76.The routes to and from the airports in the LTMA region frequently overlap, creating an almost

oS
/\

complete reliance on controller vectoring during peak times. The LTMA region is responsible for
by far the largest proportion of total environmental inefficiency and airspace capacity delays
across the UK airspace system. Similar to the other regional clusters, the network design itself
is based around the location of ground navigation beacons. In the LTMA network, this has

O eated significant bottlenecks because of the number of airports and the intensity of the

@rations. Traffic from multiple airports frequently converge in the same areas of airspace.
Th pteractions routinely prevent traffic at one LTMA airport from departing until flights
from a hbouring airport have cleared, generating unnecessary delays for operators and
passeng?%d congestion for the airports, and significant network complexity. It also leads
to aircraft flyi lower levels for extended periods across the region, creating an unnecessary

increase in the en mental impact of over flights and excess aircraft emissions.

77.Figure 9 illustrates gimensions of the LTMA region, highlights the main airport

interdependencies for air ﬁ{nodernisation and summarises the current performance of the

@I inefficiency.

04

Figure 9: LTMA dimensions, airport i%pendencies and current performance
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78.%twork upgrades in the LTMA region aim to fundamentally redesign the existing airspace
syste@through the widespread adoption of systemised routes that are designed to an
advance standard, enabling significantly greater precision and flexibility. Additional
airspace ca is expected from the implementation of more closely spaced arrival and
departure routes tlggt are dedicated to each airport and are separated by design (i.e. they are
systemised). As a réd the interdependent airport-led ACPs in the LTMA region must be
closely coordinated Wé e network upgrades. The precision and flexibility of PBN routes
creates significant opportunﬁf? to reduce aircraft emissions per flight in the LTMA region and
better manage the impacts o’"%aft noise. These opportunities must be balanced against the

challenges created by more preci ight paths that concentrate aircraft noise into narrower

contours. O/

2.1.7. Lower altitude airport-led airspace changes‘}

79.The network upgrades planned in the four cIus(t(éoffer the opportunity to better integrate
flights to and from the neighbouring airports in@ac region reducing the number and
complexity of traffic interactions above 7000ft. A coord approach to the optimisation of
the overall airspace system in each cluster is expected to ugl significant benefits at lower
altitudes as well - reducing track miles, improving flight profiiquating the environmental
impacts of overflight, enabling greater access for other users an gthening operational
resilience. However, it may not be possible to achieve benefits in all thesza’ s simultaneously
and difficult trade-off decisions will need to be made during the proc s@o imisation. To
achieve this the airport-led ACPs below 7000ft. must participate in a hiﬂt/@chronised
process of options development, assessment and consultation that determines the egtimum
route design, in-conjunction with the network upgrades. Figure 10 illustrates the‘%wer
altitude airport-led ACPs that share airspace design interdependencies in the four regt
clusters and should follow a coordinated approach as part of the Masterplan. Airport-led A /

share interdependencies with sponsors in the same cluster.

Figure 10: 21 interdependent airport-led ACPs by regional cluster
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80.The tables below provide more infor@ about the interdependent airport-led ACPs in each
regional cluster. Each table lists the CAA IDér the relevant ACPs (which can be used to access
more information about the proposals froJl‘ﬁe K Airspace Change Portal®®) along with a
description of their size and current status in th(éJ 1616 process. The tables also set out the
annual number of flights and passengers affected t@ac ACP (based on 2019 actual data)®
and where available the existing number of people curré[’ pacted by aircraft noise at each
airport (based on the 2016 population exposed to an avera% ore than 55 decibels over 24
hours).?° The size of the ACP is determined by the following dﬂ s:

e Very Large — the ACP affects over 190,000 annual flights, includ@ of the existing arrival
and departure routes below 7000ft. in scope and shares interdepen% with a NERL-led
network upgrade and two or more other airport-led proposals.

e Large —The ACP affects between 40,000 and 190,000 annual flights, include&e or all of
the existing arrival and departure routes below 7000ft. in scope a sf)ares
interdependencies with a NERL-led network upgrade and one or more other air eﬁod

proposal(s). /

18 The CAA’s UK Airspace Change Portal hosts all published information relevant to each ACP. [link
19 Annual aircraft movements and passenger numbers, CAA airport data, 2019. [link

20 population impacted by noise, Airport Noise Action Plans 2016. Source DEFRA.
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e Medium — The ACP affects fewer than 40,000 annual flights, includes some or all of the
existing arrival and departure routes below 7000ft. in scope and shares interdependencies
with a NERL-led network upgrade and one or more other airport-led proposal(s).

Table 5: WTA cluster interdependent airport-led ACPs

/0 Airport | ACP ID, Size and Status Flights, Passengers & Noise Impact
/b Bristol | ACP-2018-55: LARGE Flights pa. (2019) 69,434
N In Stage 2 developing and
C@ n ag.e .eve oping ?n _ Passengers pa. (2019) 9m
6\ assessing airspace design options.
@ Pop. impacted by noise | ¢.3,000
)
Cardiff | ACF~2019-41: MEDIUM Flights pa. (2019) 31,881
In Stage eloping and Passengers pa. (2019) 1.7m
assessing e design options.
/\ Pop. impacted by noise | Not readily
\9& available

@A)
Exeter | ACP-2018-47: MEDIUM (4 Flights pa. (2019) 44,306

In Stage 2 developing and }
assessing airspace design options.

2sengers pa. (2019) im

7
P(&npacted by noise | Not readily

0 available
Table 6: MTMA cluster interdependent airport-led ACPs @
Airport ACP ID, Size and Status Flights, Passengers &Wﬂaact
Manchester | ACP-2019-23: VERY LARGE Flights pa. (2019) 202 892
[ P
. A4
In Stage 2 developing and Passengers pa. (2019) | 29.4m ?)3
assessing airspace design — 1;
options. Pop. impacted by c. 102,000 C/
noise 7
East ACP-2019-44: LARGE Flights pa. (2019) 74,566
Midlands
Passengers pa. (2019) | 4.7m
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Airport ACP ID, Size and Status Flights, Passengers & Noise Impact
In Stage 2 developing and Pop. impacted by c. 12,000
assessing airspace design noise
options.
/b Leeds ACP-2021-066: MEDIUM Flights pa. (2019) 35,641
Bradford i i
C\ In Stage 1 developing airspace Passengers pa. (2019) | 4m
% design principles with
@ representative stakeholders. Pop. impacted by c. 18,800
O noise
N
(@)
Liverpool A@ 015-09: MEDIUM Flights pa. (2019) 58,968
Pau% Stage 4, following a Passengers pa. (2019) | 5m
Public co tionon a :
preferred air&% design. Pop. impacted by c. 4,500
noise
O7
Table 7: STMA cluster interdependent air@j ACPs

%

Airport ACP ID, Size and Status (:%ights, Passengers & Noise Impact
Edinburgh | ACP-2019-32: LARGE F@wt?pa (2019) 131,617
' C/
In Stage 2 developing and Passenm (2019) 14.7m
assessing airspace design Ka
options. Pop. impactz@woise c. 13,800
QO
\J
A
Glasgow | ACP-2019-46: LARGE Flights pa. (2019) \?@12
In Stage 2 developing and Passengers pa. (2019) 8.' m
assessing airspace design o)
. Pop. impacted by noise | c. 47,00
options. 3
-l
C
Aberdeen | ACP-2019-82: MEDIUM Flights pa. (2019) 91,248
In Stage 2 developing and Passengers pa. (2019) | 2.9m
assessing airspace design
options. Pop. impacted by noise | c. 16,150
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Table 8: LTMA cluster interdependent airport-led ACPs

Airport ACP ID, Size and Status Flights, Passengers & Noise Impact
Heathrow ACP-2021-056: VERY LARGE | Flights pa. (2019) 478,059
In Stage 1 developing Airspace | passengers pa. (2019) | 81m
Design Principl ith
/‘ esign Frinciples wi Pop. impacted by noise | c. 683,700
OC‘ representative stakeholders.
S
Gat\ick ACP-2018-60: VERY LARGE Flights pa. (2019) 284,987
OO In Stage 2 developing and Passengers pa. (2019) | 47m
p assessing airspace design Pop. impacted by noise | c. 13,500
@}ions.
<
/o
Stansted ACP-Z% VERY LARGE Flights pa. (2019) 199,925
In Stage 2 6@0 ing and Passengers pa. (2019) | 28.1m
ass?ssmg arsp SIgn Pop. impacted by noise | c. 8,700
t .
options O’OI
L
L~
Luton ACP-2018-70: LARGE /;jﬂghts pa. (2019) 141,858
In Stage 2 developing and @sygers pa. (2019) 17.9m
assessing airspace design Popli cted by noise | c. 17,000
options. )
N y -
London City ACP-2018-89: LARGE Flights pa. (2019&)) 84,260
7~
In Stage 2 developing and Passengers pa. (2014)¢T¥.1m
assessing airspace design ) ) -7
Pop. impacted by noise c?’? 00
options. /6
O
Biggin Hill ACP-2018-69: MEDIUM Flights pa. (2019) 39,390 \‘-})
In Stage 2 developing and Passengers pa. (2019) | Not readily ~
assessing airspace design available
ti .
options Pop. Impacted by Not readily
noise available
RAF Northolt | ACP-2018-66: MEDIUM Flights pa. c. 16,400
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Airport ACP ID, Size and Status Flights, Passengers & Noise Impact
In Stage 2 developing and Passengers pa. Not readily
assessing airspace design available
options. Pop. impacted by noise | Not readily

available

Ve :
OC‘Southend ACP-2018-90: MEDIUM Flights pa. (2019) 36,327
% In Stage 1 developing Airspace | passengers pa. (2019) | 2m
Design Principl ith
@ esign Frinciples wi Pop. impacted by noise | c. 2,200
/) representative stakeholders.
loh

Bournemout &P-2019-43: MEDIUM Flights pa. (2019) 38,540
I e 1 developing Airspace | passengers pa. (2019) | 803k
D incipl ith

el feipies wi Pop. impacted by noise | c. 400
represer@e stakeholders.
°Q
04

Southampton | ACP-2019-03: ME@;, Flights pa. (2019) 36,473

In Stage 2 developin a% Passengers pa. (2019) | 1.8m

. . desi
asS€ssing airspace emgn} op. impacted by noise | c. 5,600
options.
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2.1.8. Airspace changes and planned developments on the ground

81.NERL has attributed the forecast growth in commercial air transport flights out to 2040
described in section 1.1. across the airports that are sponsoring interdependent ACPs as part of
the Masterplan, using a series of economic models that predict where passengers will choose
to fly from. The models include parameters for the number of people living close to an airport,
the reasons for travel and the capacity of the airports’ runways. The largest increases in flights

/\ are predicted at the airports that have historically experienced the highest volumes of traffic,
O ost notably in the LTMA region. The growth in traffic in this already heavily congested region
G@ figures 3 and 4) will further increase the pressure on scarce airport and runway
inf%cture. Figure 11 illustrates the forecast number of commercial air transport flights in
2030, O?and 2040 attributed across the airports in each regional cluster and highlights the

@&LTMA region.

pressure

Figure 11: Forecaﬁ@‘ic growth attributed to airports by regional cluster

s

Forecast traffic growth attrib t@o airports by regional cluster
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82.To accommodate the forecast growth in traffic levels, key airport expansion proj€e
expected, with additional capacity required in London and the south-east. For example, in 9
forecast presented here, the south-east is predicted to have excess demand in the region
200,000 to 265,000 flights by 2040. The forecast presented in this section assumes a new third
runway at Heathrow. It should be noted that this expansion project is not guaranteed, but has

WTMA

o

been included here as an example of the expected capacity increase which will be provided by
the airports in the region through either maximising existing, or developing new, infrastructure.
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83.The Airports National Policy Statement (ANPS) sets out “The Government’s policy on the need
for new airport capacity in the south-east of England”.?! The Government simultaneously sets
out its policy for existing airport infrastructure in a separate document ‘Beyond the horizon:

The future of UK aviation - Making best use of existing runways’.??

84.Although the ANPS sets out government policy, it is facilitative rather than compelling, and does
/0 not require anyone to bring forward proposals. In addition, it does not identify the appropriate
/\ person or persons to carry out the preferred scheme. The ANPS and associated policies may be
O viewed following the outcome of the Jetzero consultation which is planned to be published
%he end of 2021. Before accepting the Masterplan into the AMS, the co-sponsors must,
a other things, assess if the iteration in question is consistent with government policy.
In thelr)?est commissioning letter (May 2021), the co-sponsors note that government
transport %ould be revised, and that an iterative approach can help to deal with any

change in pol

85.Heathrow Airport intended to deliver airspace modernisation as part of its expansion

project in line with PS. However, the expansion is on pause as the airport’s current

priority is to recover from pact of the Covid-19 pandemic. Heathrow remains committed
to airspace modernisation andgQys therefore progressing the changes required to keep pace

with the wider UK programme vig w ACP, based on its existing two runways. As a result,

Heathrow has paused the Expansio hat focused on a future three runway operation at
Step 2a (options development) of the %16 process. A new ACP to modernise airspace,
focusing on the existing two runway oper, , was launched by Heathrow in 2021 and is

progressing through Step 1b (design principles) a Stage 1 gateway planned for February

2022. (N

2.1.9. Airspace changes with the potential to limit the total a%&ﬁect of noise

86.0ne of the most important environmental impacts associzgg Xh the airspace at lower
altitudes is the effect of aircraft noise. Overall, airspace moder is expected to see a
reduction in average noise levels per flight, but the redistribution of ngise impacts between
different areas may lead to disruption for communities living under fligﬁt s. The effects of
new, more frequent or more concentrated noise may increase the risks (ﬂ \g general
annoyance, sleep disturbance, lower levels of productivity and health impacts, whigh each

contribute to the total adverse effects.

87.Aviation noise performance has improved significantly in recent decades, driven b
introduction of quieter aircraft. However, some communities experience more noise due to t
continued growth in traffic levels. In addition, the introduction of PBN routes can bring more
intense levels of aircraft concentration and therefore noise.

21 Airports National Policy Statement: New runway capacity and infrastructure at airports in the south-east of England.
Department for Transport, 2018. [link
22 Beyond the horizon, the future of UK aviation, HM Government, 2018. [link
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88.The precision and flexibility offered by PBN routes also create opportunities to deploy new
operational techniques that can improve the management of aircraft noise, for example by
introducing multiple flight paths for noise dispersion and more predictable respite. As part of
the AMS, the co-sponsors encourage these opportunities to be exploited wherever feasible,
taking into account local circumstances and community preferences.

89.In general terms, airspace changes offer four main techniques to limit the total adverse effects
/\ of aircraft noise as part of the system-wide airspace modernisation process — Traffic Dispersion,
d’affic Concentration, Noise Respite and Noise Redistribution.

Qd';affic Dispersion refers to airspace changes that enable departing traffic to follow the
s@e general routeing but fly a variety of different flight paths when measured over the
grou@éwd to deploy similar traffic distribution techniques for inbound traffic.

e Traffic C tration is the opposite of dispersion and is a consequence of airspace
changes that@) oit the accuracy of PBN routes, where aircraft avionics are coded to
automatically fo he same flight paths consistently and fly very similar tracks over the
ground. The accuracy@g‘predictability associated with PBN routes means it is possible to
make more efficient us QS\he airspace by allowing larger volumes of traffic to fly through

smaller areas, potentially iding population centres. The disadvantages of traffic

concentration may however fa @the minority of stakeholders that are affected by more

frequent and intense noise impact%

¢ Noise Respite involves the developmen irspace changes to enable greater planning and
predictability of aircraft noise impacts. Forg ple, the planned use of different arrival
routes at different times of day, providing co nities with predictable relief from the
noise impacts of inbound traffic. Another examplegfcopld be alternating flights between
multiple departure routes according to a pre-planne dule. Respite can be designed
into airspace structures more easily once arrival and depa utes are upgraded to PBN
standards because flight paths can be designed with gre@ curacy and flexibility,
although there are limitations on the number of respite routes 85? y be deployed due

to safety considerations and the technical constraints of air traffic fon®rol systems and

aircraft avionics. 4

¢ Noise Redistribution refers to airspace changes that focus on the redesign of airpor§ arrival
and departure routes at lower altitudes to allow for existing noise impa% be
redistributed away from more sensitive areas. Of course, this assumes that the%
adjacent areas that are less sensitive to noise that the routes can be moved over to.
relative noise sensitivity of areas is difficult to estimate and must be carefully considered as
part of a coherent and transparent trade-off process when the re-distribution is the goal.

90.More information about the potential for airspace changes to limit the total adverse effects of
aircraft noise will be included in Iteration 3 of the Masterplan, when the constituent ACPs have
assessed the noise impacts of their shortlisted airspace design options.
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2.1.10. Airspace changes needed to introduce new technology

91.The widespread deployment of new routes designed and operated to more advanced PBN

standards is a technological cornerstone of the Masterplan ACPs. Significant improvements in

airspace capacity and efficiency can be achieved by positioning PBN routes that are safely

separated, optimised by design and flown without the need for routine tactical intervention

/0 from air traffic controllers. In general terms, there are three standards of PBN available to
/\ support the airspace changes required for modernisation:

O RNAV1 - the basic standard for new routes in the terminal airspace, which refers to the use
& area navigation (RNAV) with a track keeping accuracy of +/- 1 nautical mile.

e R a more advanced standard for new routes in the terminal airspace, which refers to
a Ret?@i Navigation Performance (RNP) with a track keeping accuracy of +/-1 nautical
mile and itional avionics functionality to improve precision in the turn, monitor the
aircraft’s navi &al performance and automatically alert the pilot if there is a divergence.

refers to Required N jon Performance Authorisation Required (i.e. the authorisation

e RNP-AR — the m gvanced standard specifically for the final approach phase, which
from the regulator for th ific pilot training needed to use the routes), enabling track-

keeping accuracy of betweer@! and 0.1 nautical miles and the flexibility to fly curved

approaches. @O,

92.The lateral distance required between P utes to assure safe separation is lower for the
more advanced standards, offering more.zﬁ
Practically all aircraft operating in the UK'’s termi irspace are capable of operating on routes
designed to an RNAV1 standard. However, there is ;zt;d to be a portion of the fleet still

%T‘Iexibility for the ACPs that adopt them.

operating in 2025 that may not have the avionics c #ty to conduct RNP1 operations.
Similarly, some aircraft will not be capable of flying RNP-& es when the concept is first
deployed. There is also an additional cost to the operators ﬁ@d with RNP-AR linked to
activating the functionality on some aircraft types and the costs @ated with flight crews
that are required to conduct specialist training and obtain dedicate risation from the
regulator. m

93.Generally, if successive departures follow the same initial track, they must be’sY&ed by two
minutes, creating limitations on runway utilisation. In the existing system, if routes designed to
a conventional navigation standard diverge by an angle of more than 45 degrees sho r
take-off then the time between successive departures can be reduced to as low as one-mi
improving runway utilisation. The requirement for a minimum 45-degree angle of divergenge/
to achieve one minute departure separations is a significant limitation on the flexibility of the
airspace design. ACPs with routes designed to a PBN standard offer the opportunity to reduce
the angle of divergence, increasing the range of potential flight path options available. It is
expected that the technology which enables reduced angles of divergence on departure will be
incorporated into all Masterplan ACPs to increase the potential for respite arrangements and
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multiple track configurations for outbound traffic that may be used to distribute noise and share
impacts, depending on the local circumstances.

2.1.11. Operational concepts required to deliver airspace changes

94.The AMS sets out an innovative and ambitious concept for the modernisation of the terminal
airspace based on three important goals, that:

/> ¢ Eachairport in the terminal area is served by its own dedicated set of arrival and departure
OO routes between the ground and the en route network.

Q

. &I routes in the terminal airspace are separated by design, do not interact with one another
a&luih as today, and can be operated more independently.

e |nrou

@ perations, aircraft in the terminal airspace fly the routes as designed. Air traffic
controller&e

not required to intervene tactically, take aircraft off their planned routes and
vector to ma rossing traffic, absorb delays or create airspace capacity.

95.The operational conce@ at are required for airspace modernisation when it is first planned
for deployment (betwee and 2029) and as it evolves (between 2030 and 2040) can be
grouped into four areas: @

e The introduction of new air t @systems that improve flight information and automate
controller tasks. O’

e The use of air traffic tools and procedu manage arrival delays.

e The use of air traffic tools and procedure%t enable time-based operations for the
sequencing and spacing of traffic.

e The evolution of aircraft airframes, avionics and fligh ement systems (FMS).

New air traffic systems that improve flight information and automate troller tasks

ion of FDP
systems offer controllers significantly more flight information and automate some routige tasks

96.NERL is upgrading the flight data processing (FDP) systems used by its c@ll rs to monitor
the progress of flights and manage the performance of the network. The newfgg

so that they have more time and more options to manage the flow of traffic across the#le

The FDP upgrades are a complex, multi-year programme with large scale IT transfor
systems integration and controller training phases. Some of the FDP systems used to man
traffic in the en route phase of flight have already been upgraded in support of airspacCe
modernisation in the en route network, demonstrating the benefits of the advanced
functionality. Once complete, the upgrades to FDP systems used by controllers in the terminal
airspace is expected to significantly increase airspace capacity and efficiency by improving the
accuracy of information provided about forecast flight positions, profiles, route adherence and
potential conflicts. The new route network for the terminal airspace is expected to be deployed
alongside the existing FDP systems that have been in use for many years to ensure the
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technology platform is stable while the airspace structure is changing. However, the Masterplan
ACPs should be designed to maximise the potential benefits of the new FDP systems, which are
expected to enter full operational service after the new route network for the terminal airspace
is deployed.

The use of air traffic tools and procedures to manage arrival delays

97.Arrival holds are used in the existing airspace system to absorb airborne delays that arise when
O the demand for an airports’ runway exceeds the available capacity and where inbound traffic
e terminal airspace does not arrive in an efficient order for landing. The holds are used to

pool of inbound aircraft that can be streamed by controllers to deliver an efficient flow

of tréﬁ r landing. In the existing system, this has proved to be an effective method to
maintair% runway throughput but is not environmentally efficient, creating excess
emissions an jse impacts. The concept for modernisation of the terminal airspace relies on
the greater use of@&fl management tools and procedures that enable flights to absorb delays
during the en route of flight, using accurate speed controls, and stream traffic into an
efficient order for I@@ reducing the reliance on conventional arrival holds. Arrival
management tools and pro es have been in operation for traffic inbound to Heathrow and
Gatwick for several years. Furt elopment is planned by NERL (working closely with the
airlines and airports) to enhance ty ab|I|ty of the tools (increasing their range, functionality

and the amount of delay that can be a d) and integrate the existing procedures into the
overall concept for terminal airspace systeé

Tools that enable time-based operations for sequ%g and spacing

98.0nce flights leave the arrival hold and begin the interthedéate and final approach, they must be

organised by controllers into an efficient sequence for la om the operators’ perspective,
an efficient sequence is one where aircraft are safely spaced optimal distance so that the
runway is fully utilised (so there is minimal redundancy) and th @ft are not delayed in the
air for longer than necessary. In the existing system controllers te and maintain this
sequence using vectoring — some aircraft are given longer flight pathsﬁ ome shorter, so
that the spacing between them when they line up for the final approam timised. This
method creates a degree of variability in the tracks flown by aircraft at Iower:%s from the

hold to the final approach with the potential to create excess emissions and noi pacts

across a wider area. (33

99.The concept for modernisation includes the option for greater use of technologies that ena@
time-based operations (TBO). One of the main goals of TBO is to organise the arrival sequence
some distance from the airport at higher altitudes, where it is generally more efficient, and
thereby reduce the need for vectoring at lower altitudes. A coordinated approach to the
management of inbound traffic flows, using accurate target times for flights to arrive at specific
points in the network, enables controllers to create an initial sequence and tackle common
issues that generate inefficiency in today’s system, such as aircraft arriving from multiple
directions, variations in aircraft performance and the effects of the weather on air speed.
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Controllers can offset and stagger arrivals in response to the operational conditions, reducing

the spacing between aircraft and the size of the areas between the hold and final approach that

may be subject to overflight from vectoring. Over the long term as TBO technology develops

and is more widely adopted, controllers and pilots may be able to manage the arrival time of

most flights to within a few seconds, enabling aircraft to land without the need for any airborne
/0 holding or approach vectoring in routine operations.

@rcraft airframes, avionics and flight management systems

1@ RL and the airports that are sponsoring the Masterplan ACPs are working closely with
air manufacturers to understand the timescales for airframe and avionics developments
acros fleet. It is clear that a portion of the fleet operating at the time that the airspace
changes&Owst deployed will not have the airframe or avionics capabilities needed to

maximise the rmance of the new route network and that further benefits will be released

over time as the&hnology used across the fleet evolves. Iteration 1 of the Masterplan

presented a new coé( to enhance the performance of the terminal airspace by deploying a

large number of arriv’a% departure routes that are safely separated from one another by

design. Aircraft would use @apable avionics to fly the routes following a series of horizontal

and vertical restrictions that@@ively contain their flight paths within dedicated 3-

dimensional tubes. The tubes wou @demgned to climb and descend continuously.

101. The tube concept requires aircraft to a defined geometric path. Similar technology is in
use today for aircraft on final approach, wé e FMS is coded to follow a vertical path angle
and descend at a consistent gradient. Awomcs Wi ed to be developed to allow for the coding
of descent gradients in this way outside of the final oach phase. This is also the case for the
avionics capability required to define a climbing geomepfic ath for a departure route. When
the airspace changes are first deployed, the new PBN rout igned as part of the Masterplan
ACPs must meet certain criteria that ensure all aircraft requt se them can do so in all
scenarios. Air traffic controllers will still be required to interv tically to provide the
vertical separation between any new routes that are not laterally s&gat d (rather than the
flights being fully contained within a 3D tube). The vertical separation bﬁe routes may still
need to be quite broad to account for the differences in climb performance% capability
of the aircraft avionics across the fleet. As technology develops and FMS operafoneare better
understood, the vertical constraints associated with each departure route may b wed
and the requirement for controller intervention should steadily reduce as fuIIQ5
containment within a 3D tube becomes operational. 0/
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SECTION B
A

/\

3.

%gramme Plan of airspace changes (B1)

Q

102. Tk?@ctlon sets out the programme plan and deployment sequence that the constituent ACPs
mcluded@lteratlon 2 of the Masterplan are expected to follow. The anticipated timescales,
delivery as%ons and the critical path will be further refined during the development of
Iteration 3 wheffmgst of the constituent ACPs are progressing through the second half of Stage
2 or the first half é%e 3 of the CAP1616 process.

103. In general terms;

e The constituent ACPs are &ed as soon as possible where they offer the potential to limit
or reduce the environment cts of aviation, enable greater access for other airspace

users, enhance operational re5|l nd deliver safety benefits.

e The constituent ACPs identified in Iter@n 2 of the Masterplan are needed between 2025
and 2029 where they are required t rogluce additional capacity that enables the
operation to accommodate the forecast re y and growth in traffic levels outlined in
section 1.1. and alleviate airspace bottlenecks. @

104. The timeline and sequencing of the Masterplan ACPs Q lex issues. It is not considered
feasible for all the constituent ACPs in the Programme to eloped and deployed at the
same time. A modular approach to deployment is preferable; @ne with each of the four
regional clusters, emphasising coordination and strong programme agement discipline to
mitigate the risks of design conflicts, technical misalignments and a Iaﬁ(@ransparency for

external stakeholders. ’y

3.1.1. Sequencing deployment into regional clusters

105. At this comparatively early stage in the Programme, there are a variety of optlons I
the programme plan and deployment sequence for the ACPs in each regional cluster to 9
the interdependencies between the proposals and address external drivers (such as the pla
to decommission ground navigation beacons explained in section 1.1.7.). However, it is clear
that the delivery timelines for some of the constituent ACPs will be unavoidably misaligned. The
organisation of the Programme into four regional clusters is intended to address this
misalignment.

106. Large scale ACPs are usually difficult to develop and deploy because of the complexity of the
existing airspace design, the intensity of the current operation and the potential impacts on
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communities, the environment and other airspace users. The Masterplan ACPs bring additional
deployment challenges associated with airspace design interdependencies and the widespread
introduction of PBN routes, which will replace well established ATC procedures based on
controller vectoring with the comparatively new concept of systemisation. Other factors being
equal, the greater the complexity of the existing airspace design, and the more
interdependencies, the more difficult the ACPs will be to deploy.

/\107. The four regional clusters identified in section 2.1. can be organised from lowest complexity
highest complexity determined by the existing airspace design and the nature of the
|@rdependencies between the constituent ACPs, as follows:

° \@ (lower complexity)
e STMA @ erate complexity)
o  MTMA (higicomplexity)
e LTMA (very high lexity)

108. On the whole, the sm@ﬂhe ACP and the lower the complexity of the existing airspace
design, the quicker the pro will be to develop and deploy. The correlation between
complexity and ACP duration

uces a degree of misalignment to the timelines and
deployment sequence included in t @I sterplan. Some of the constituent ACPs will take much
térs.ﬁ«t one end of the spectrum, Heathrow’s ACP to

e two runway operation, is expected to take the

longer to develop and deploy than o
upgrade the arrival and departure routes
longest to develop because it is the largest propojf n the Masterplan, with the most extensive
interdependencies and will be deployed into veryamh complexity airspace. Conversely, the
ACPs sponsored by Bristol, Cardiff and Exeter are smallg#; fgcus on lower complexity airspace
and are expected to be quicker and easier to develop.

109. In addition to the inherent misalignments created by th’e? jve size, complexity and
interdependencies of the proposals, the Masterplan ACPs are e ifferent points in the
CAP1616 process. Some ACPs, those sponsored by Heathrow, Leeds=Br rd, Southend and

f(: ess during 2021
and maybe up to 18 months behind the development timelines of othé&r ﬁjependent
proposals in the same clusters.

Bournemouth are working through Stage 1 at the beginning of the CAP1

110. The Masterplan will be deployed separately in the four clusters because of the relagi ze
and complexity of the ACPs in each region. The ACPs in the WTA cluster will be deﬂ?
concurrently as part of a single integrated deployment. Similarly, the ACPs included in ST@
cluster will be deployed together. Although the MTMA cluster ACPs bring greater complexity
and more extensive interdependencies that the WTA and STMA clusters, they too can be
deployed together in a single integrated deployment providing that no other large scale
Masterplan ACPs are deployed in the same time window. The LTMA cluster will require a
minimum of three separate deployment windows to implement the full set of proposed changes
because of the very large size, high complexity and extensive interdependencies of the
constituent ACPs.
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3.1.2. Key programme plan and deployment sequence assumptions

/0

111. Each cluster of ACPs will be implemented in a defined deployment window. All changes to the

existing airspace design are deployed through the Aeronautical Information Regulation and
Control (AIRAC) process. The AIRAC process is a 28-day cycle that manages the updating of
aeronautical information globally. Typically there are four AIRAC changes each year where
significant airspace changes can be deployed. For operational reasons, it is undesirable to
deploy major airspace changes in the summer period due to the peak in air traffic levels across

Oc.pe UK, requiring the Air Navigation Service Provider (ANSP) to be at full capacity to deliver a

@ efficient, and effective service. Deploying airspace changes just after the summer is also
un ble due to the requirement to train controllers over the summer period (when they are
required #&handle peak traffic levels).

112.The Iengt%ntroller training required to support the larger more complex deployments

means that th&'LT and MTMA clusters are planned for deployment on AIRAC dates in Q1
and the early part of the relevant year prior to the busy summer period. It is possible for
the WTA and STMA ¢ to deploy on AIRAC dates in Q4 of the relevant year because of the
smaller training requirem&‘

113. The deployment timescales f% individual ACP within a cluster are determined by the

size, complexity and interdepend @ of the proposal and a series of important programme
planning assumptions regarding the a@(ti that controllers and operators must conduct to
prepare for changes to the airspace struct@d route network, specifically:

e The ANSP’s ability to release controllers fr%he current operation to support the ACP

implementation activities, while maintaining a eptable level of service.

e The optimisation of the allocation of airspace as a sé@ tional resource, in consultation
with other airspace users.

e The size of the technical adaptations required to the ANSP’s @ ata processing systems
and associated ATC tools.

e The capacity of ANSP’s simulation facilities, route management, te(g d development
facilities to accommodate the airspace change. /0

e The length of training required for each air traffic control validation affected by the 'rspace
change.

e Aircraft flight management system adaptations to implement new instrument EI@
procedures.

e Flight crew training and adaptations to Standard Operating Procedures.

114. Due to the rules governing how controllers are trained and the demand on NERL's facilities, it

is usually not possible to train controllers for longer than 26 weeks before an airspace change.
NERL expects that, in isolation, the Heathrow ACP (the largest in the Masterplan) will take a
significant amount of training to prepare controllers for implementation. In practice, the
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training burden associated with the Heathrow ACP will be much greater because of the number
of other interdependent ACPs that must be deployed concurrently as part of the LTMA cluster.
As a result, the full implementation of the Heathrow ACP must be divided into phases that are
each deployed in separate windows, alongside batches of the other interdependent LTMA
proposals.

115. It is assumed that these batches of LTMA airspace change are deployed in 12-month intervals,
/A to allow enough time for the previous year’s change to stabilise, manage peak traffic levels
during the summer season, train controllers on the next set of changes and make the associated
@em adaptations. The larger LTMA ACP deployments may also need to be deconflicted from
th ementation of the ACPs in the MTMA cluster because the combined rate and scale of
the chang®g may be too great for the operation to accommodate safely. It is assumed feasible
to implem@ Il the MTMA ACPs in a single deployment window, providing that the changes

are sufficientl onflicted from the larger LTMA deployments.

116. The airspace chafiges expected in the WTA and STMA are comparatively smaller and less
complex. For this re éwe ACPs in the WTA and STMA may be deployed concurrently if

8
117. Air traffic simulation, route %ement and testing activities for the LTMA and MTMA
deployments will be large in sca @d the time required in the simulator is likely to be

required.

considerable. Each simulation will requ development phase, which will require multiple test
activities involving both controllers and séi list air traffic engineering resources. The NERL
oﬁ& ing, high priority activities to support the
current operation, including important contro%&encing obligations. Even if the entire

ejeis unlikely to be able to support two

simulation facility is also required to carry

simulation facility were at the disposal of the Progra
separate, large scale projects at the same time, reinforci assumption that the deployment
windows for the larger LTMA deployments and the MTM oyment must be sufficiently

deconflicted. O
MY

118. From an airspace design perspective, the Masterplan assume a bla nvas where all aspects
of the existing structure and route network are within scope to be chalﬁéﬁiustiﬁed. From a
deployment perspective, the changes in each cluster will be implemented w? uence. Each
successive deployment must be compatible with the rest of the existing airspa em that it
sits within. In general, the arrival structures within the airspace, such as arrival hoId@ ove
the departure routes. A logical deployment sequence for making fundamental ché o
complex parts of the existing Airspace System is to raise the vertical profile of the 5?@
structures, releasing the constraints currently placed on the climb profiles of the departu;e/
routes below. This sequence implies deploying portions of the ACPs that focus on arrivals before
(or, if possible, at the same time) as the portions that focus on departures. For example, in the
LTMA, the optimisation of the existing airspace system is constrained by the position and
vertical restrictions on the Heathrow arrival holds, which sit at a base of c.7000ft. These holds
constrain the departure routes for many of the airports in the LTMA cluster and would have to
move before some large portions of the LTMA ACPs could be deployed.
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119. The deployment sequence will be determined in coordination with the ACP sponsors as the
options development and assessment process evolves. More information about the
deployment sequence for the core of the LTMA cluster will be included in Iteration 3.

3.1.3. Programme plan and deployment sequence included in Iteration 2

120. ACOG has worked closely with the ACP sponsors to understand the likely timescales to
/0 progress through the stages of the CAP1616 process for each regional cluster. The work is based
O on some key assumptions, including that all gateways are successfully passed, there is no break
ore the next stage begins, and the CAA can allocate sufficient resources for the regulatory
%\ments. When combined with the assumptions in section 3.1.3, the timescales analysis has
ident‘&d hree important constraints:
Dené

%n the MTMA cluster are unlikely to occur before 2026 at the earliest.

[ ]
o Deploymen#€in the LTMA cluster are unlikely to occur before 2026 at the earliest.

e LTMA deploy @3 that include Heathrow, must be divided into a minimum of three
windows, separa 2-month intervals and cannot begin before 2027.

121. Figure 12 illustrates the hg/@tvel sequence of deployment windows across the four regional
clusters based on the plannin ation and assumptions included in Iteration 2. A more
detailed plan for each regional clus ligned to the deployment sequence in figure 12 and the
CAP1616 stages is set out in Appendix Qﬁéplans will be further refined in Iteration 3.

Airspace Change Masterplan, Iteration 2, Final Draft v2.1 66



Figure 12: Deployment sequence based on planning information available for Iteration 2
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3.2. Potential interdependencies (B3)

3.2.1. Approach to identifying interdependencies between constituent ACPs

122. This section identifies the areas of overlap between the interdependent airport-led ACPs and

/0 examines the potential for design conflicts and enablers to arise in each area. Every airport-led
ACPs in each cluster shares interdependencies with the NERL-led network ACPs above 7000ft.

O s highlighted in section 2, The NERL-led network ACPs and airport-led lower altitude ACPs must
%developed in collaboration to optimise the overall airspace system in each cluster and
mi% the negative impacts of aviation effectively. The Masterplan development process will

suppo P sponsors to work together to solve design conflicts that arise between their
respectié@i ns and improve the overall airspace structure. In this context, Iteration 2 of the
Masterplan eé}es the CAA to clearly understand the extent to which their regulatory decisions

on individual ACP%ﬂ to be made in a coordinated way. The CAA has emphasised that the
coordination betwe CP sponsors should be conducted transparently, as part of the

Masterplan developmem@}ess, not via private bilateral agreements.

123. At this stage in the Maste%development process, most sponsors have yet to define a
comprehensive list of options (an ut of Step 2a). As a result, this section of the Masterplan

he airport-led ACPs listed in section 2 based on an
éere a flight path could conceivably be positioned
within the scope of each proposal. The sC

identifies the interdependencies be
analysis of the broad sections of airspade
f each airport-led ACP is determined by the
definition of separate arrival and departure ar or each runway end from the ground to
7000ft. The definition of the arrival and departure s assumes a blank sheet approach that
is not constrained by any existing airspace restrictions, f6r gkample, those associated with the
current number and location of connecting points with the. network above 7000ft. or the
interactions with traffic to and from neighbouring airports. S traints and their potential
impact on the airspace design options will be introduced during | % 3.

124. These sections of airspace, the associated arrival and departure areas, he notional flight
paths that may be positioned with them are not airspace design optionsﬁ@a features of a
first system-wide assessment of the interdependencies between the airpoﬁf@Ps that is
intended to identify overlapping segments where future airspace design options are-kkely to
interact. The output of this assessment does not imply that flight paths will be sprsag;)ross
the entire extent of the areas in question. Only that they define the full potential area w

final integrated design option may lead to a flight path being positioned. /

125. The sections of airspace within the scope of each airport-led ACP are defined between the
ground and 7000ft. assuming a common climb and descent gradient. For departures, the
sections of airspace start at the runway threshold, which for consistency is assumed to be at
0ft. above mean sea level (AMSL). In practice, the runways are at higher altitudes because of
terrain. For example, Leeds Bradford Airport is situated 208m above AMSL, making the section
of airspace in scope below 7000ft. smaller than indicated in this version of the Masterplan. A

Airspace Change Masterplan, Iteration 2, Final Draft v2.1 68



consistent Oft. ASML runway height applied to all airports in the Programme is considered a
conservative assumption because the identified areas of overlap are comparatively large. As the
Masterplan is refined during Iteration 3, the analysis of interdependencies between specific
design options in each area of overlap will incorporate the effects of terrain on the potential
interactions.

126. The departure areas are divided into bands representing the altitude of the aircraft based on
/\ an average climb gradient, for example 6%. In this case the length of the departure area is the
tal distance required for an aircraft to climb 7000ft based on a continuous climb profile of 6%.

% average climb gradient assumed for each airport-led ACP varies between 4% and 10%,

de \ng on the aircraft fleet mix. The departure area is initially determined by a 15 degree

splay eith#sside of the runway centreline followed by a turn no closer than 1NM to the runway
threshold: @ outer bounds of the area are determined by applying the largest rate of turn
allowable by @fdard airspace design criteria at each altitude band. Figure 13 illustrates the
features of a de re area from the end of the runway to 7000ft. assuming a 6% climb

gradient. 0
Q

Figure 13: Features of an e@le airport ACP departure area to analyse interdependencies

Q
Oé 20000

AMSL__.w

i
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127. The length of the arrival areas are determined by the total distance required for an inbound
flight to descend from 7000ft. to each runway end following a continual descent profile, usually
of 3 degrees. The point at which the arrival area joins the final approach track is specific to each
notional flight path at an intersection anywhere between 2000ft and 7000ft. Figure 14
illustrates the features of an arrival area from 7000ft. to the end of the runway assuming a 3-

degree descent profile. The arrival envelopes are divided into 1000ft. bands representing the

/0/‘ lower (more pessimistic) altitude of the aircraft with the assumptions applied.

) 1000ft
el A
2
5,24%f3°/h‘*n*

Notional
. flight paths

_; tended Final Approach

Figure 14: Features of an example airport ACP arrival area to analyse interdependencies
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3.2.2. Airport-led ACP interdependencies by regional cluster

128. By way of example, Table 9 summarises how the section of airspace below 7000ft. considered

D

within the scope of the Edinburgh Airport ACP is determined by overlaying separate arrival and

/‘O departure areas for both westerly and easterly operations and captures the associated
@sumptions. The 7000ft. boundary is used as part of the Iteration 2 assessment to identify

oth
N

(@ pping segments where airspace design options are likely to share interdependencies with
posals. Table 10 summarises the same approach for Glasgow’s ACP.

4
Table 9: Edinburgl@{t (EDI) ACP 2019-32, 7000ft boundary

Easterly arr
S —

.
ival area <7%€
a8
AT .

Westerly arrival area <7000ft.

e

Westerly departure area <7000ft.

Easterly departure area <7000ft.

EDI 7000ft. boundary

Assumptions ; &
e Allarrival and departug;?tes
within scope for the A )

e Easterly operations RWY O

e Westerly operations RWY 24

-
e 6% climb on departure

e 3 degree descent on arrival

e Significant navigation aid
rationalisation dependencies with
Glasgow, Perth and Turnberry
VORs.

Q
O
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Table 10: Glasgow Airport (GLA) ACP 2019-46, 7000ft boundary

Easterly arrival area <7000ft.

Westerly arrival area <7000ft.

Westerly departure area <7000ft.

Easterly (% area <7000ft.

GLA 7000ft. boundary

Assumptions

e All arrival and departure routes
within scope for the ACP

e Easterly operations RWY 23
e Westerly operations RWY 05

6% climb on departure

(/‘f'
‘ ‘,? degree descent on arrival

. @icant navigation aid
r @ation dependencies with
Glas A h and Turnberry
VORs. ké
B2

oy
<

3.2.3. Potential interdependencies in the STMA regional cluster

129. Using the outputs of the analysis summarised in Tables 9 and 10, Figure 15 illustrates the

overlapping segment between the 7000ft. boundaries for the Edinburgh and Glasgow ACPs

based on the assessment produced for Iteration 2 of the Masterplan. It clearly identifies the

area where potential airspace design interdependencies between the airport-led proposals in
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the STMA cluster may arise. Segment 1 shaded in green highlights the area where there is the
potential for airspace design conflicts to arise between options developed by the Edinburgh and
Glasgow ACPs, or that some options in one ACP may be enabled by designs included within the

scope of the other proposal.

Figure 15: Potential interdependencies between airport-led ACPs in the STMA region
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130. Figure 15 demonstrates that the Edinburgh and Glasgow ACPs wg@act below 7000ft. and
consideration must be given to the coordination of the options appr (to examine the
potential for cumulative impacts) and public consultation (to offer stak s a coherent
description of the overall system-wide change). The size and nature of the overl p@ potential
interactions, trade-offs and conflicts therein will be refined during Iteration 3 as the @jrspace
design options for each ACP in the STMA cluster are further developed. The Progra an
included in section 3.1. indicates that the Edinburgh and Glasgow ACPs should both gen
shortlist of airspace design options that will enable the analysis required for Iteration 3 of y
Masterplan during Q2-2022. At this point, the Masterplan may require the ACP sponsors to
work together to resolve the potential conflicts and/or optimise the overall airspace system in
the STMA region (for example by removing bottlenecks, limiting the total adverse effects of
overflight generated by both ACPs collectively and enabling the release of controlled airspace).

131. The following sections provide similar information about the potential for interdependencies
between the airport-led ACPs in the other regional clusters.
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3.2.4. Potential interdependencies in the WTA regional cluster

Table 11: Bristol Airport (BRS) ACP 2018-55, 7000ft boundary

Easterly arrival area <7000ft. Westerly arrival area <7000ft

Westerly departure area <7000ft. Easterly de;%:r area <7000ft.

g 4 .
i~@{§ee descent on arrival

BRS 7000ft. boundary

Assumptions

All arrival and departure routes
within scope for the ACP

Easterly operations RWY 09
Westerly operations RWY 27

6% climb on departure

vigation aid dependency linked

to the(( issioning of the
Breco \Qﬂ
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Table 12: Cardiff Airport (CWL) ACP 2019-41, 7000ft boundary

Easterly arrival area <7000ft.

Westerly arrival area <7000ft.

D
/\
So...

Easterl rture area <7000ft.

(/{
| e 3 degree descent on arrival

CWL 7000ft. boundary

Assumptions

e All arrival and departure routes
within scope for the ACP

e Easterly operations RWY 12
e Westerly operations RWY 30

6% climb on departure
o ¥ Siem{ficant navigation aid
@ncy linked to Brecon VOR.
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Table 13: Exeter Airport (EXT) ACP 2018-47, 7000ft boundary

Easterly arrival area <7000ft.

Westerly arrival area <7000ft.

Easter%rture area <7000ft.

EXT 7000ft. boundary

Assumptions

e All arrival and departure routes
within scope for the ACP

e Easterly operations RWY 08
e Westerly operations RWY 26
e 6% climb on departure

e 3 degree descent on arrival
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Figure 16: Potential interdependencies between airport-led ACPs in the WTA region
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3.2.5. Potential interdependencies in the MTMA regional cluster

Table 14: Manchester Airport (MAN) ACP 2019-23, 7000ft boundary

Easterly arrival area <7000ft. Westerly arrival area <7000ft.

Westerly departure area <7000ft.

MAN 7000ft. boundary

Assumptions

e All arrival and departure routes
within scope for the ACP

e Easterly operations RWY 05

Westerly operations RWY 23

% climb on departure

. de“gdescent on arrival
e SignMfant pavigation aid
depend@ed to the Trent
‘V)Rs.

and Manch

2

-

\v
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Table 15: Liverpool Airport (LPL) ACP 2015-09, 7000ft boundary

Easterly arrival area <7000ft.

Westerly arrival area <7000ft.

Westerly departure area <7000ft.

,? degree descent on arrival
. icant navigation aid

LPL 7000ft. boundary

Assumptions

e All arrival and departure routes
within scope for the ACP

e Easterly operations RWY 09
e Westerly operations RWY 27

e 6% climb on departure

cy linked to the Trent,

e?amnd Whitegate VORs.

2

-

\v
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Table 16: Leeds Bradford Airport (LBA) ACP 2021-66, 7000ft boundary

Easterly arrival area <7000ft.

Westerly arrival area <7000ft.

LBA 7000ft. boundary

Westerly departure area <7000ft.

Assumptions

e All arrival and departure routes
within scope for the ACP

e Easterly operations RWY 14

Westerly operations RWY 32

&
: /"—n 6% climb on departure
L

4 ree descent on arrival

o Nigpifiempt navigation aid
dep“sbeflncy linked to the

o

decomnK'C&sg of Gamston VOR

\v

-
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Table 17: East Midlands Airport (EMA) ACP 2019-44, 7000ft boundary

Easterly arrival area <7000ft.

Westerly arrival area <7000ft.

Westerly departure area <7000ft.

EMA 7000ft. boundary

Assumptions

e All arrival and departure routes
within scope for the ACP

e Easterly operations RWY 09
e Westerly operations RWY 27
e 6% climb on departure

. ree descent on arrivals

. ifficayt navigation aid

depemlengylinked to the Trent
and Ma F@ VORs.
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Figure 17: Potential interdependencies between airport-led ACPs in the MTMA region
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3.2.5. Potential interdependencies in the LTMA regional

132. The potential interdependencies between the ACP bou es in the LTMA clust

significantly more extensive and complex than in other regions.
of ACPs with overlapping scope in each area of the region.
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Figure 18: Potential interdependencies@{gen airport-led ACPs in the LTMA region

2

133. Figure 19 illustrates the potential interdepe ies between five largest LTMA airports.

Figure 20 illustrates the interdependency area @/e Southampton and Bournemouth
airports. &
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Figure 19: Potential interdependencies between the big five airports in the LTMA cluster
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134. Figures 21 and 22 focus on the potential interdependencies associated with the Heathrow and
Gatwick ACPs specifically, as the largest most complex proposals in the core LTMA.

Figure 21: Potential interdependencies associated with the Heathrow ACP
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Figure 23 summarises the sections of airspace for all airport-led ACPs in the Programme and
highlights the areas of overlapping scope below 7000ft. (in the portions shaded red).

Figure 23: Summary of all airport-led sections of airspace and potential interdependencies

e
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West
14, Bristol Airport

20, Cardiff Airport
21, Exitisr Airport

%-

l,y
3.2.6. Examples of the potential interdependencies between netwd(& airport ACPs

135. As highlighted in section 2, every airport-led ACP to upgrade arrivala/@eparture routes
below 7000ft. shares airspace design interdependencies with a corresp@' NERL-led
network ACP that sits above it. NERL and the airports must work together to develol the design
options associated with their respective ACPs collaboratively. The methodology dé din
this section does not show the full extent of the interdependencies associated with eacfsg@t—
led ACP, only where there is the potential for design conflicts in the overlapping portion
airspace below 7000ft. The interdependencies between an airport-led ACP and a network AC?,/
may create further design conflicts for other airport-led proposals in the same cluster. For
example, additional conflicts would arise if new departure routes proposed by two airport-led
ACPs are designed to integrate into the network at the same point above 7000ft. At this early
stage in the Programme, none of the ACPs are sufficiently mature for the Masterplan to examine
the number, size and nature of the airport-network ACP interdependencies or the potential
conflicts, solutions and trade-offs across a cluster. This work must be conducted as part of the
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development of Iteration 3. For Iteration 2, the Masterplan provides some simplified examples
of common interdependencies that occur in the existing airspace system to illustrate the types
of conflicts that the airport and network ACPs may have to address in each cluster. Note that
the following examples are simplified illustrations of airport-network interdependencies drawn
from NERL'’s experience of operations in the existing airspace system. Specifically, they are not
drawn from options developed as part of any airport or NERL-led ACP.

Figure 24: Airport-network interdependency example, East Midlands Departures & Manchester

O rivals
A)

136. In this example, East Midlands outbound traffic (in blue) is heading g <;V est towards
Manchester (the blue arrow). The East Midlands departure routes climb the t o 6,000ft.
At the same time, Manchester inbound traffic from the south (in red) is descending f een
route network to an arrival hold at ¢.8000ft. Air traffic controllers are required to mteé
tactically deconflict the climbing East Midlands traffic from the descending Manchester f l@
This intervention is required to resolve an interaction in the network that has arisen because
the design of the arrival and departure routes of two adjacent airports, even though there is no
overlap below 7000ft.

137. This type of interaction is common in the existing airspace system. Resolving this interaction
by modernising the airspace design collaboratively at lower altitudes and in the network above
7000ft. would enable continuous climbs and descents in all situations and remove workload
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from the operation as controllers would no longer be required to intervene to manage the
interactions.

Figure 25: Airport-network interdependency example, Heathrow Departures & Gatwick

Departures

138. In this example, outbound traffic from HeathroWN9 departing to the south-east (the blue
arrow). The existing Heathrow departure routes cli outbound traffic to c.6,000ft,
routeing underneath one of Heathrow’s arrival holds (i nk) with a base of c¢.7,000ft. To
manage this interaction efficiently and offer the outbound%with a continuous climb,
controllers intervene to vector the traffic to the north and east, a '{ggthe hold.

139. At the same time, outbound traffic from Gatwick is departing to the -east (the yellow
arrows). The Gatwick departures are initially capped at c.4,000ft to decor@ em from the
Heathrow outbound flights in blue, and then again at c¢.5,000ft to avoﬁ%escending
Heathrow arrivals from the north in pink. Once again, air traffic controllers intervene tctically
to enable earlier and more continuous climbs for the Gatwick departures, where andg% it is

safe to do so.

140. A collaborative upgrade to the route structure in both the lower altitude and network airspa
could remove the need for tactical interventions in this region and enable systemised
continuous climbs for both the Heathrow and Gatwick outbound traffic, reducing workload,
increasing capacity and enhancing environmental performance.

Airspace Change Masterplan, Iteration 2, Final Draft v2.1 88



Figure 26: Airport-network interdependency example, Glasgow arrivals and Glasgow Prestwick
departures

141. In this example, traffic inbound to Glasgow airport from the so h’-—'@t (in green) descend to

€.7,000ft. when they reach the Glasgow arrival hold. Departures fro estwick heading south-

west (in yellow) climb to ¢.6,000ft underneath the Glasgow arrivals. Tac{ tervention from

controllers is required to manage the interactions between the Prestwi arture routes
below 7000ft. and the Glasgow arrival routes in the network. /0
142. This example highlights a typical situation where the Masterplan airport-led an -led

ACPs will need to consider the interactions with the airspace structures that also ser %&r
airports, which are not currently part of the Programme. Here, the airspace structure a @
7,000ft that serves the Prestwick outbound flights after their initial departure are within th‘g
scope of the network ACP, but the routes to and from the airport below 7000ft. are not.
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3.3. Potential solutions to interdependencies (B4)

143. This section considers the nature of the interdependencies identified in each regional cluster
as set out in section 3.2, the likelihood that airspace design conflicts or enablers may arise
between the constituent airport-led ACPs in each cluster, and the implications for the potential

/0 solutions that may be developed as the Masterplan process progresses into Iteration 3. In this

Ve context, the potential solutions may include moving route options laterally to resolve a conflict

Car vertically deconflicting the options by positioning the profile of one route above or below

r. Another possible solution is for a sponsor to no longer pursue one of its design options

in or@ to resolve an identified conflict. As described above, the ACPs are not sufficiently

mature e Masterplan to examine the number size and nature of the interdependencies

between th ort-led and NERL-led proposals. It is inevitable that every airport-led ACP will

share some fofm interdependency with the corresponding network ACP above it. The

likelihood that thé%ﬁerdependencies create design conflicts or enablers, and the potential
solutions available to them, will be examined during the development of Iteration 3.

144. The likelihood of conflict c@nablers arising between the airport-led ACPs in each cluster is
determined by the following d iops:

e Very likely — Some or all of the %sg design options in an ACP arrival or departure area
may interact with some or all of thé®pidns from two or more other proposals.

¢ Likely — Some or all of the airspace desi yns in an ACP arrival or departure area may

interact with some or all of the options fro or more other proposals.

e Possible — Some of the airspace design optionQ ACP arrival or departure area may
interact with some of the options from one other pr

145. More information about the potential solutions to the inte ﬁencies will be included in
Iteration 3 as the options development and appraisal process for ﬁsstituent ACPs matures
and cumulative impact assessments are conducted where design co ctf-rise.

3.3.1. Potential solutions to interdependencies in the STMA regional clus

146. With reference to figure 15 on page 53, Table 18 sets out the likelihood that airsrz;design
conflicts or enablers may arise for each interdependency between the constituent

sy the
STMA regional cluster, along with a description of the possible nature of the interact%f
the implications for solutions developed as part of Iteration 3.

Table 18: Likelihood of design conflicts or enablers in the STMA cluster

#  Interdependency Likelihood Description
1 Between the Likely It is likely that airspace design conflicts or enablers will
Edinburgh and arise between the Edinburgh and Glasgow ACPs in the

overlapping segment indicated in figure 15. It is
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Glasgow design
options in general.

possible that the design options developed by
Edinburgh and Glasgow may remain outside this area;
however, once a full analysis of all potential routes are
conducted some interactions are still likely to require
lateral deconfliction.

2  Between the Possible For The Edinburgh ACP, it is possible that departure
/0 Edinburgh westerly route options for outbound traffic from the westerly
departures and the runway routeing to the west will create conflicts or
O Glasgow options. enablers in the overlapping segment that require
®® lateral deconfliction. For westerly departures off the
@ easterly runway, although most departure routes are
0 likely to be above 7000’ before reaching the
O overlapping segment, it is still possible that some route
@ interactions may be considered.
3 Between Ediéa' Very Likely Some arrival route options for Edinburgh’s inbound

arrivals and the

Glasgow options. @/\

o

traffic on approach to the easterly runway will create
conflicts or enablers in the overlapping segment that
require lateral deconfliction.

4  Between Glasgow

easterly departures &
the Edinburgh options.

-\v
L|ke0
@ayutbound traffic from the easterly runway routeing to
ésouth and east will create conflicts or enablers in

It is likely that departure route options for Glasgow’s

rlapping segment that require lateral

deconfl
5 Between Glasgow Possible It is also {@)Ie that departure route options for
westerly departures Glasgow’s outhungl traffic from the westerly runway
and the Edinburgh routeing to east wy te conflicts or enablers in the
options. overlapping segment
¢ ¥
6  Between Edinburgh Possible The consideration of arri ﬁ'(g options in the
arrivals and the overlapping segment for GlaSe@w igbound traffic on
Glasgow options. the intermediate approach to t \@rly runway has
not been discounted through the C J@ rocess.
N
3.3.2. Potential solutions to interdependencies in the WTA regional cluster LP

147. With reference to figure 16 on page 55, Table 19 sets out the likelihood that alrspace @
conflicts or enablers may arise for each interdependency between the constituent ACPs in t

WTA regional cluster, along with a description of the possible nature of the interactions and the

implications for solutions developed as part of Iteration 3.
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Table 19: Likelihood of design conflicts or enablers in the WTA cluster

)
%

#  Interdependency Likelihood Description
1 Between the Bristol Very likely It is very likely that airspace design conflicts or enablers
and Cardiff design will arise between the Bristol and Cardiff ACPs in the
options in general. overlapping segment indicated in figure 16. It is highly
unlikely that the Bristol and Cardiff route options can
O remain outside this area.
( E Between Bristol Very likely It is very likely that departure route options for Bristol’s
westerly departures outbound traffic from the westerly runway routeing to
the Cardiff the west will create conflicts or enablers in the
op; S. overlapping segment that require lateral deconfliction.
% Likely It is also likely that departure route options from the

westerly runway routeing to the north and south will

create conflicts or enablers requiring lateral
deconfliction.

Q%

It is even possible that departure route options from
the westerly runway routeing to the east may create

conflicts or enablers as well.

Very Iikeimristol departure options from the easterly runway

3  Between Bristol
easterly departures teing west are highly likely to create conflicts
and the Cardiff ; n}lateral deconfliction.
y
options. . . .

P Likely Brlstol(@ ture options from the easterly runway
routeing n apd south are likely to create conflicts
or enablers reduigfigelateral deconfliction.

v
4  Between Bristol Very likely  For Bristol arrivals o e westerly runway it is highly
arrivals and the Cardiff likely that virtually all ofpfongwould involve use of the
options. overlapping segment. @
Likely For Bristol arrivals from the wes rctswest and south-
west to the easterly runway it is lik JV inbound
traffic on the intermediate approach wi @e
conflicts or enablers.
P
5  Between Cardiff Very likely  For the Cardiff ACP, because the overlapping sew
arrivals and virtually includes the airport itself it is highly likely ﬁjo
departures and the all arrival and departure options for both runways will
Bristol options. involve routes that create conflicts or enablers with
Bristol’s options. The only exception being westbound
departures off the westerly runway where routes
within the overlapping segment are unlikely.
6 Between the Cardiff Possible It is possible that design conflicts or enablers may arise

and Exeter ACPs

between the Cardiff and Exeter ACPs in the overlapping
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e

segment 2. There may however be viable options in
both ACPs that do not enter this area below 7000ft. It is
also possible that design conflicts or enablers arise for
the NERL-led WTA network ACP when managing the
treatment of Exeter operations arriving and departing
to the north and the Cardiff arrival structure above
7000ft.

do)

3.3.%ential solutions to interdependencies in the MTMA regional cluster

148.

conflicts

ference to figure 17 on page 58, Table 20 sets out the likelihood that airspace design
nablers may arise for each interdependency between the constituent ACPs in the

MTMA reg%uster, along with a description of the possible nature of the interactions and

the implicatio

Table 20: Likelihood%s

or solutions developed as part of Iteration 3.

ign conflicts or enablers in the MTMA cluster

#  Interdependency Q/Kkelihood Description
I 1 Between the V@&y The likelihood of design conflicts or enablers arising I
Manchester and between the Manchester and Liverpool ACPs in the
Liverpool design a)verlapping segment 1 indicated in figure 17 is very
options in general. . Because both airports are located within the
0, ing segment, it is inevitable that most route
optio%sidered would involve some form of conflict
or enabl @uiring lateral or vertical deconfliction in
this area.
2  Between Manchester Possible An exception to réwj ivals to Manchester from the
operations to the east east, and departures t ﬁ the east would have
and the Liverpool minimal requirement for &ratlon of routes within
options. the overlapping segment.
3  Between Liverpool Possible Similarly, for Liverpool, arrivals A(‘Bartures from/to
operations to the west the west would also have minimal refu t for
and the Manchester consideration of routes within the overla&
options. segment. o)
4  Between the Possible For the Leeds Bradford ACP, it is possible that arx

Manchester and Leeds
Bradford design
options in general.

or departures (on either runway) to/from the south- 0/
west may consider the use of routes within the
overlapping segment 2 in figure 17.

As this overlapping segment is well away from the
Leeds Bradford extended centrelines deconflicting
potential interdependencies should be straightforward.
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For the Manchester ACP it is possible that arrival routes
to the south westerly runways (from the west and
north) could be considered in segment 2. Departure
routes to the north of either runway could possibly be
considered in this area as well. However, as the overall
area is small deconflicting routes to avoid conflicts
should be straightforward.

O 5 Between the Likely It is likely that design conflicts or enablers arise for the
O Manchester and east NERL-led MTMA network ACP when managing the
%dlands ACPs. treatment of East Midland’s departure routes to the
north and arrivals inbound to Manchester from the

0 south.

3.3.4. Potential solutiqss o interdependencies in the LTMA regional cluster

149. With reference to

18 on page 58 that summarises the potential interdependencies
the LTMA cluster, Table 21 sets out the likelihood that airspace
ise for each interdependency, along with a description of the

between the big five airp
design conflicts or enablers
possible nature of the interaction@ﬁd the implications for solutions developed as part of the
Masterplan Iteration 3 in due course O,

Table 21: Likelihood of design conflicts or @rs between the big 5 airports in the LTMA

cluster /
#  Interdependency Likelihood Descrip?@

: 4
1 Between the Very likely It is very likely M rspace design conflicts or enablers
Heathrow and Gatwick will arise between tife throw and Gatwick ACPs in
ACPs. the overlapping segm’ey nd 1b indicated in figure
(segments 1a and 1b) 18, creating the requirem lateral or vertical
deconfliction or possibly othersol ns.
The potential for the airspace déréti ns to enable
Heathrow departures to climb higher’q¢ and/or for
arrivals to stay higher for longer and for theeathrow
radar manoeuvring area to not extend furthe@
than it does today can help to mitigate the é(g
interdependencies in this segment and increase the 0
proportion of traffic from both airports achieving /
continuous climbs above 7000ft.

e |tis very likely that departure route options for
Heathrow outbound traffic heading to the south,
south-east and south-west will be considered in
these segments.
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e ltis also very likely that arrival route options for
traffic inbound to Heathrow on the intermediate
approach to RWY27 will be considered in these
segments.

Likely

It is likely that departure route options for the Gatwick
traffic from RWY26 to the and west and from RWY08 to
the west and north-west will be positioned in these
segments, creating the requirement for lateral or
vertical deconfliction or possibly other solutions.

0@ Possible
/)O
4

The consideration of arrival route options in these
segments for inbound traffic on the intermediate
approach to both Gatwick runway ends has not been
discounted through the CAP1616 process.

2  Betweenth Possible
Heathrow and O
Stansted ACPs. @
(segments 2a, 2b, 3c). 0

S
“®

It is possible that design conflicts or enablers may arise
between the Heathrow and Stansted ACPs in the
overlapping segments 2a, 2b and 3c indicated in figure
18. There may however be viable options in both ACPs
that do not enter this area below 7000ft.

e |tis possible that arrival route options for traffic

O i inbound to Stansted on the intermediate approach

jRWYM may be considered in these segments.
t

is sible that departure route options for
&rafﬁc outbound to the south/southwest

22$ay be considered in these segments.

St
from R

e ltis possib arrival route options for traffic
inbound to Heathr n the intermediate

o
approach to Rw%e considered in these
segments. @

Likely It is likely that departure route o for Heathrow
traffic outbound to the north/nort j?om RWY09
may be considered in these segments

3 Between the Likely

Heathrow, Luton and
Stansted ACPs.
(segments 2a & 3c).

between the Heathrow, Luton and Stansted AC

It is likely that design conflicts or enablers wHI@R
2
overlapping segments 2a and 3c in figure 18, creati 0/

the requirement for lateral or vertical deconfliction or

possibly other solutions.

it is likely that departure route options are considered
in segment 2a for Luton outbound traffic from both
runway ends to the east and south-east — especially if
there is a requirement to deconflict from route
interactions in segment 3b.
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Possible

Although it is possible that arrival route options are
considered in segment 2a for inbound traffic on the
intermediate approach to RWYO07, it is unlikely that the
Luton ACP will contribute to an overall optimised
design for the LTMA by managing inbound traffic in
areas to the south of the airport.

2 -
Q@

Between the Very likely

Heathrow and Luton
ACPs.

8
\)
ke
s
%6)
0

S
“®

It is very likely that airspace design conflicts or enablers
will arise between the Heathrow and Luton ACPs in the
overlapping segments 3a, 3c and 3d indicated in figure
18, creating the requirement for lateral or vertical
deconfliction or possibly other solutions.

Although the segments indicate the area of overlap
below 7000ft. if traffic outbound from Heathrow does
not reach 7000ft.+ approximately 5NM before the
segment boundary there will be an impact on the
ability for Luton departures to achieve continuous
climb operations.

e Itisvery likely that departure route options for
Luton outbound traffic from both runway ends will
be considered in segment 3a.

It is very likely that departure route options for
athrow outbound traffic heading north from
b nway ends will be considered in segment

3a. @/

Possible o ltis possibu arrival route options are
considered ingﬁ- t 3a for Heathrow inbound
traffic on the int% approach to RWY27.

o
5 Between the Luton & Very likely It is very likely that airspace @i’gn conflicts or enablers

Stansted ACPs.

will arise between the Luton an

dC’ed ACPs in the
overlapping segments 3b indicated" Jye 18,

0%

e ltis very likely that departure route options

creating the requirement for lateral or
deconfliction.

Stansted outbound traffic heading west, souths 0
and north-west from RWY22 will be considered in /
segment 3b.

e ltis very likely that arrival route options for
Stansted inbound traffic on the intermediate
approach to RWY22 will be considered in segment
3b.
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e Itisvery likely that arrival route options for Luton
inbound traffic on the intermediate approach to
RWY25 will be considered in segment 3b.

e ltis very likely that departure route options for
Luton outbound traffic from RWY07 will be

: considered in segment 3b.

Possible e ltis possible that departure route options for Luton
OO outbound traffic from RWY25 are considered in
@ segment 3b, especially if the climb out is
0@ constrained by the management of route

0 interactions in segment 3a.

e ltis possible that arrival route options for Stansted
@ inbound traffic on the intermediate approach to
@ RWYO04 are considered in segment 3b.
¢
6 Between the 5 Likely It is likely that airspace design conflicts or enablers will
Heathrow, Gatwick /\ arise between the Heathrow, Gatwick and London City

and London City ACPs. % ACPs in the overlapping segment 1b in figure 18,
O creating the requirement for lateral or vertical
@ deconfliction or possibly other solutions.

A the London City ACP it is likely that departure

from the westerly runway to the south and east
may b sidered through segment 1b and possible
that dep routes to the north and west may even
use this se e&eparture routes to the east from
the easterly ru re unlikely to use segment 1b,
however, it is posﬁe- t departure routes in all other
directions may be coﬁ edin this segment. An
arrivals structure for Lon ty is likely to avoid
segment 1b by utilising airspate tgs#he east of the
airport. However, to avoid interé‘é}with potential
route structures for other LTMA airp pacticularly
Biggin Hill and Southend) it is possible t don City
arrivals could be considered in segment 1b.

For the Heathrow ACP departure routes from thsge
westerly runway to the south are highly likely to be 0
considered in this area, departure routes to the east /
and west are likely to be considered and routes to the
north could be possible in segment 1b. Departure

routes from the easterly runway to the east and south

are highly likely to be considered in segment 1b too.

The arrivals structure for the westerly runway is highly
likely to use segment 1b. The arrivals structure for the
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easterly runway could possibly use this segment
although an arrivals structure with appropriately high
continuous descent profiles would probably avoid the
necessity for using this area (below 7000’).

7 Between the Luton, Likely
Stansted and London

City ACPs.

oS
/\

“%
G/‘

It is likely that airspace design conflicts or enablers will
arise between the Luton, Stansted and London City
ACPs in the overlapping segment 2a in figure 18,
creating the requirement for lateral or vertical
deconfliction or possibly other solutions.

e For the Stansted and Luton ACPs it is highly likely
that conflicts and enablers will arise in segment 2a
(and 3c) as described above.

e For the London City ACP, it is possible that
departure routes to the north and east from the
westerly runway would be considered within
segment 2a.

)
8 Between the G@(
Heathrow, Luton and O
London City ACPs. @

It is likely that airspace design conflicts or enablers will
arise between the Heathrow, Luton and London City

OACPS in the overlapping segment 3d in figure 18,

c5ating the requirement for lateral or vertical
ﬂliction or possibly other solutions.

. Fo@Heathrow and Luton ACPs the highly likely
inter dencies that will be considered in

segment 3<¢iescribed above.
e Forthelon 4@ ACP, it is possible that some
departure route west, northwest or north
could create conflict§ withluton or Heathrow

arrival and departure royt¥ designs.

9 Between the Stansted
and London City ACPs.

Likely

P -
It is likely that airspace design c!n@s)o enablers will
éi

arise between the Stansted and London ACPS in
the overlapping segment 4a in figure 18, crea;?che
r

<

e For the Stansted ACP, arrival routes from the soutO/
and east to Runway 04 are highly likely to be

requirement for lateral or vertical deconflicti
possibly other solutions.

considered within segment 4a. It is possible arrival
routes from the south and east on to Runway 22
may be considered for this segment. Departure
routes off Runway 22 towards the south and east
are also highly likely to utilise this segment. It is
possible that segment 4a could be considered for
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arrivals from the south for Runway 22 and
departures to the south, west and even the east
from 04.

e For the London City ACP, it is highly likely that use
of segment 4a would be considered for all northerly
and north-easterly departures. It is likely that
departure routes to the west may be considered
too as the alternative route to the south may end
up being a non-preferred consideration due to the
potential conflicts with Gatwick and Heathrow. It is
possible that departure routes to the south and
east might be considered within this segment too
as continuous climb operations away from the busy
areas to the west may make this a good alternative.
It is highly likely that arrivals from the north and
possible that arrivals from the east and south into
London City would also be considered in this
segment.

10 Between the S\%@ﬂy

Heathrow and London @
City ACPs.

It is very likely that airspace design conflicts or enablers
will arise between the Heathrow and London City ACPs

erement for lateral or vertical deconfliction or

an ;he overlapping segment 4b in figure 18, creating the

ly,pther solutions.

e For athrow ACP, all departures from both

runways*will€nter this segment. Although all

arrivals wil nter this segment arrivals to the

easterly runwayg wilbe very low and on final
approach. Nonet&&qﬁatever designs are
proposed a significant™ @tion between the 2
airports route structures ¥ineyiable.

e For the London City ACP, ber@e airport is
located within the segment, all arTi
departure designs in all directions wi&e
significant interaction issues with traffic erPe

go!

Heathrow in this segment.

11 Between the Gatwick Possible
and London City ACPs.

It is possible that airspace design conflicts or enablervsoj
will arise between the Gatwick and London City ACPs in

the overlapping segment 4c in figure 18, creating the
requirement for lateral or vertical deconfliction or

possibly other solutions.

e For the Gatwick ACP, It is possible that easterly and
northerly departures from the westerly runways
may be considered in segment 4c. It is likely that
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departures to the north and east from the easterly
runways will be considered in this segment. It is
possible that arrivals (particularly for the easterly
runway) could be considered in this segment too.

e For the London City ACP it is possible that arrivals
and departures to and from the south may be
considered in segment 4c.

P
/\

?Q@veral additional overlapping segments arise between the sections of airspace within scope
%LTMA ACPs when Biggin Hill, Southend, Manston and RAF Northolt are added to the

analy me of these segments are comparatively very small and not suitable for inclusion in

the analy Of potential interdependencies at this stage in the Masterplan process. Other
segments are red or superseded by the analysis summarised in Table 21. The following

bullet points offe@z summary of the additional potential interdependencies created in the

LTMA cluster when Biggiq Hill, Southend, Manston and RAF Northolt are added.

e Southend and Stan — This area is likely to create some interdependency issues.
However, it is well awa m the extended centreline and issues should be resolved
through lateral deconflictio new routes.

e Southend and Manston — altho%is overlap area is large, because both airports are

unlikely to generate comparatively raffic levels and there are good opportunities to
utilise other parts of their airspace‘j/is unlikely that this area would generate
interdependency issues. There is a possibi hat there may be constraints on routes
considered inbound to Manston from the nor st as the overlapping segment is close

to the Manston extended centre-line.

e Southend and London City — there are likely to be interi‘?dency issues, particularly for

@d London City are using

e Northolt and Luton/Heathrow — The significance of these areas i Cb‘seded by issues

arrival routes when Southend are using their easterly run
their westerly runway.

arising from the analysis of the Luton — Heathrow interactions above.

e Biggin Hill and Gatwick — The potential for conflict or enablers to arise@ghly likely
particularly between Biggin Hill departures to the south and Gatwick arrivals on tl@ terly
runway. Q‘

e Biggin Hill/Northolt/Gatwick — Although there are some likely interdependency iss@
between Biggin Hill and Gatwick (see above) the addition of Northolt is unlikely to lead o
further design conflicts or enablers.

e Luton/Stansted/Northolt and Luton/Heathrow/Northolt — these segments obviously
generate considerable potential conflicts and enablers, although at this stage in the
Masterplan process detailing all possible scenarios and restrictions is unlikely to offer
valuable insights. Further analysis will be conducted during the development of Iteration 3
using the shortlisted airspace design options for each ACP.
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e Southampton and Bournemouth In this area it is likely there could be interactions between
arrivals to Runway 02 and westbound departures to and from Southampton and with
Bournemouth departures from RWY08 as well as with Bournemouth arrivals to RWY 26.
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3.4. Trade-off decisions (B5)

151. In the context of the Masterplan, a trade-off refers to a choice or decision to resolve a conflict

that impacts some factors favourably at the expense of others.

/0 152. At this stage in the Masterplan development process, the information from the constituent
ACPs about airspace design options, conflicts and potential solutions is not sufficiently mature

O to evaluate the trade-off decisions that may arise. Trade-offs will be identified by ACP sponsors

ing the development of the initial and full options appraisals (Stages 2B and 3A of the

C 6&6 process) and in collaboration with ACOG when assessing the combined and net

impacts ofinterdependent options. Iteration 3 of the Masterplan will set out where trade-off
decisioné@ been made between ACP sponsors during the development of their proposals to
ensure trans cy in the process. As part of the public engagement exercise conducted to
support the prep@t'on of Iteration 3, ACOG will ensure stakeholders understand how to

provide input to infl trade-off decisions during planned consultations on the constituent

ACPs. @/‘

153. In future iterations, this se of the Masterplan will demonstrate how trade-off decisions
have been made in line with Go ent policy and the objectives of the AMS. The trade-offs
section will also provide details of t@ Iytical framework used by ACP sponsors to inform
their decisions. The CAP1616 process refersdo the need to consider combined and net impacts

@t does not offer detailed guidance on how they
should be identified and analysed. Further wo required in preparation for Iteration 3 to

and the associated trade-offs they may cre

develop detailed guidance for ACP sponsors and s olders on the objectives and analytical
framework that is used when trade-offs are made. Jhis,guidance may highlight gaps or
contradictions in Government policy or the AMS that may o be addressed to ensure that
trade-off decisions are comprehensive, balanced and consist identification of potential
gaps or contradictions in Government policy or the AMS w et out in the ‘Policy
Implications’ section of Iteration 3 (CAA acceptance criterion B6).

154. The information presented in the remainder of this section offers son‘@o ed definitions
and case study examples that are intended to illustrate the types of issuesﬁg analytical
framework will be required to address, and how effective trade-off decisions betwezr;fptions

can be made when considering different solutions to manage conflicts.

QD

155. It is envisaged that the analytical framework used to inform trade-off decisions will fo£
the external impacts generated by the ACPs, primarily related to environmental factors
airspace access and capacity. A separate and parallel process will be required to coordinate the
integration of interdependent ACPs from an operational compatibility and safety assurance
perspective. Safety is paramount in this process. Assuring the safety of specific changes, and
that a series of interdependent changes develops the airspace systemin a risk-reducing manner,
is an overriding priority for the Masterplan and the AMS.
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156. For the purpose of the proposed analytical framework that will be developed as part of
Iteration 3:

o A conflict refers specifically to situations where the design of one route has the potential to
affect the positioning of another route.

e An impact is the consequence of the position of a route to stakeholders, either positive or

/0 negative.
/\

% A combined impact is the impact of two or more different routes as experienced by the same
&takeholders at a given location, as illustrated in case study example 1 below.

. %et impact refers to the total impacts of the interdependent ACPs when they are
adde@ ether, regardless of their bearing on specific stakeholders or locations, as
illustrat ase study example 2 below.

e |n this sense, t“tombined impact of two or more routes is always a subset of the overall
net impacts of th€zerdependent ACPs.

o Adverse effects refer @)‘(ically to noise impacts that are above the Government’s
threshold — the lowest ob ble effect level (LOAEL) - and will therefore lead to
measurable consequences.? ise exposure increases above this level, so will the
likelihood of experiencing an adv ffect.

157. While effect and impact could be inteéangeable in common parlance, ‘effects’ in the
airspace change process generally refer t e measurable consequences of a change, in
particular, the ‘adverse effects’. The terngI act is therefore used for the general

consequences of a change, whereas effects are rese@:fé‘those noise consequences that are

measurable in the Government’s Transport Analysi ance (TAG) for modelling and
appraisal.®*

Case study example 1: Simple cumulative impact of overflights iIIus@ &K

Area of- ‘ o 0/

combined impact

23 For the purposes of assessing and comparing the noise impacts of airspace changes, the LOAEL is defined at 51dBA
LAEQ16hours for the day and 45dBA LAedshours for the night in the Air Navigation Guidance 2017. [link]

24 Transport analysis guidance, Department for Transport, last updated 13/10/2021. [link]
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e If the overflight from one airport over a given location is 10 flights per day, and
e The same location has an additional 10 flights per day from another airport, then

e The cumulative impact for that location would be 20 overflights per day

@se study example 2: Simple collective impacts illustration

Area of _
re’. impact -

Net impacts refer to the total impacts ofjé or more interdependent ACPs when combined,
This includes:

e All noise impacts which are the result of a% airports operation (including adverse
effects)

e All combined noise impacts (including combined adversﬁ?écts)
e All other external impacts such as aircraft emissions and airsi@ccess

158. Trade-off decisions are needed when there is a choice between aiksgce design options that

each create a different mix of positive and negative impacts. The phra e-off is typically

used to refer to the positive impacts generated by a particular option, re lost when
isions will
usually be driven by the choices made about airspace design options from interdeper@i ACPs

that interact. For example, an emissions benefit for Airport A may be traded-off again

another option is preferred instead. In the context of the Masterplan, trade-

e
benefit for Airport B as a means of resolving an interaction with the least collective impa&jy
this case study, it is the emissions benefit for Airport A that is forgone. If a sponsor adopts ap/
option in this way, that is suboptimal for the ACP in isolation but provides an overall collective
benefit, then this should be referenced and accounted for in Iteration 3 of the Masterplan and
considered as part of the consultation and ACP decision stages of CAP1616. Similarly, ACPs that
receive an advantage from such trade-off decisions must also register the resulting impacts
created for other ACPs as part of their inclusion in the Masterplan.
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Case study example 3: Trade-offs to minimise the total adverse effects of aircraft noise

159. The overriding objective regarding the environmental impact of aviation at lower altitudes is
to minimise total LOAEL as measured in TAG. Other noise metrics have an important role in
portraying impacts and facilitating consultation but do not have significance in terms of TAG
analysis. These are therefore considered as secondary metrics in the CAP1616 process.

/0 160. Interdependent ACP sponsors may be inclined towards options that apportion impacts equally
/‘O between the two proposals. However, this may not generate the optimal outcome from a policy
Car system-wide perspective. Policy objectives regarding environmental impacts are assumed to

hat the overall collective impacts are minimised at the system level — rather than

spea@lg how this impact is apportioned across constituent ACPs. In practice, trade-off

ated in case study 3.

decision@ inimise the total adverse effects of noise may disadvantage one ACP more than
another as%

‘Unresolved b ot “ Option A
interaction ; :
[\

Option A Option B Option C

Population overflown
4000 500 7000

o 0

Population overflown

4000 4500 200
by Yellow

Total 8000 5000 7200
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e Collaboration between the yellow airport and the pink airport shows that the pink and
yellow routes are both seeking to utilise the same gap in the urban area to minimise
overflight

e The pink and yellow routes are assumed to serve a similar number of flights with similar
aircraft types.

/0 e Resolving the interaction involves providing the route separation as shown by the red arrow.

Oé If the objective is to reduce overall impact in terms of population overflown, then Option B
@:)rovides the best collective benefit despite this being worse for yellow airports individual

e The c@ctive optimal trade-off in this case study means that the yellow airport ACP would
have to% a greater number of people overflown — however the resultant route is in
fact shorter? |M35enting an emissions benefit to the yellow airport ACP.

Case study example 4: %-offs decisions with economic impacts

161. The outcome of trade- cisions illustrated in case study 3 may tend to favour busier
airports that overfly large po @d areas with more flights.

e Consider for this case study, a;@m of terminal airspace over a heavily populated area
serving a number of large, medium spnall airports.
rsi

e There may be relatively few corrido ugh the area that avoid overflight of major
populations, and the objective appraisal is Iib%?to suggest policy will be best met if these

corridors are used by the most heavily used ro @or the medium and large airports.

e The analysis conducted to support trade-off decision suggest that smaller airports are
effectively squeezed out and forced on to long routes ar yythe congested or populated

@mt justify compromised
environmental performance on the more heavily used routes. @

areas because the large impact on relatively few flight

e This could make some routes non-viable as a result of additional cost a@missions and/or
flight time which can affect the number of takeoffs and landings possib

Aﬁ?dsy.
162. Safeguards may therefore be required in the analytical framework that informs tgade-off
decisions to ensure that smaller airports and their ACPs are not unduly disadvantag 3

7
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Case study example 5: Trade-offs decisions informed by overflight metrics

163. Overflight contours and the associated population counts are a relatively simple measure of
the potential local impact of an airspace design option. They define the area of airspace in which

/‘ people on the ground are likely to observe overflight — this enables a population count of those
sumed to be flown over by a route. The population count is based on a cone beneath the

d below.
2
%

@ ft. The width of the overflight cone is directly proportional to the height of the aircraft as
illu%

164. Overflight footprints for different aircraft on the same route will be affected by th i#gring
climb rates. Overflight contours for individual route options will differ in terms of Ierﬁ?@d
width as a result of climb/descent rate differences. Overflight contours are built by overla
the overflight footprints for individual aircraft using the same route and counting the numbe/
of overflights above each location. More insight about the impacts of overflight can be
generated by measuring overflight events - where an event is one person being flown over by
one aircraft. The calculation is therefore simply the total number of people affected by the total

number of overflights over a given period. The desired outcome being fewer overflight events.

165. Measuring the average number of overflight events per person within a given contour is
achieved by dividing the total number of events by the total population. This is effectively a
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measure of noise concentration or dispersion. For two contours with the same number of
overflight events, the lower the average number overflight events per person the more the
events are spread over a larger area indicating dispersal.

166. Case study 5 illustrates how overflight counts and the measures of events and average events
per person may be used as part of an analytical framework to inform trade-off decisions.

/0 e Consider two airports that share an airspace design conflict where their respective routes
/b interact. Two options have been developed to resolve the conflict — Option A and Option B.

%n both options there are areas where the overflight contours associated with each route
%n overlap, producing a cumulative impacts of 10, 20, 30 and 40 overflights per day (the
ar sbrdered yellow, blue, red and black).

e The tabl low shows how this example translates into population counts, overflight events

and averag v:f}ts per person.

e |nthis example O%B generates 5000 fewer overflight events in total, which may provide
a rationale for a tr @ decision in favour of Option B.

e However, given that th rflight event totals are similar in both options, if one or both
{gpersion as a design principle, the lower average overflight
@y provide a counter rationale for a trade-off decision in

of the airports included no¥
events per person in Option

favour of Option A. O'é
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Option A
CAirport 1 =% .. _ Airport 2 =1 .. | Interaction A-_
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/‘O Option A Option B
O@ Count Event Average Count Event Average
®I Collective | I I | I I |
. 10*7500 10*3500=
&verfllght count 10 7500 - 75000 3500 35000
Per Day
T v 7~ T T T T T T 1
tive " " _
ov(e%cou nt 4500 2074500 5500 20%5500=
=90000 110000
20 Per @Y,
Collective over% 30%500 = 30%100=
count @ 500 1000
/\ 15000 30000
30 Per Day Q
T T .VG T T T T T 1
Collective
. 40*1500= 40*1500=
overflight count 150(% 60000 1500 60000
40 Per Day Y2
hd Q 240000 / 235000 /
Total 14000 24 } 14000 = 11500 235000 11500 =

/;17.1 204
167. This case study is useful, but highlights the complexity OQ' ising interdependent overflight
measures that do not distinguish between aircraft at differ eights. Therefore there is no

distinction between the impacts of overflying a person at 1000ft of 700Qft - both register simply
as ‘1’ added to the population count. Furthermore, the calculation ts in greater numbers

being affected by flights at higher altitudes than lower altitudes. This hat, taken on its

own, the overflight metric could lead to greater emphasis being placed on fli th positioning

at higher altitudes (because that is where the footprints are larger and signifi opulation
counts are being registered). This is counter to the policy drivers which place an e is on
mitigating noise impacts from aircraft at lower altitudes - in short, this is a problem be e

overflight cone gets bigger as the actual noise footprint gets smaller. The analytical fram @
will need to develop a method to weight the overflight counts at each height to take accountg.f/
the fact that impacts from lower overflights are greater.

Case study example 6: Trade-offs decisions informed by overflight metrics

168. Government policy prioritises noise between 4000ft and 7000ft, subject to aircraft emissions
not being disproportionately affected. Mitigations to resolve interactions with a focus on noise
and overflight can affect the carbon efficiency of one or both ACPs. It will be important for the
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analytical framework to take into account network interactions, even though the scope of the
airport-led ACPs ends at 7000ft, as illustrated in case study 6.

169. In Option A on the left, the pink and yellow airport route options create a cumulative overflight

2,

170. The diagram below shows how the choice of optiQB

impact at point X as a result of them both overflying the same part of the urban area. A potential
solution is Option B on the right - so that that the crossing point is beyond the urban area. Both
the yellow (Option A) and blue route (Option B) have continuous climb and so the emission
generated from the runway to 7000ft are assumed to be virtually identical. Considering only the

O:;ortions of the routes to 7000ft, and assuming that the collective overflight count is the same,

ion B appears to be optimal as the emissions are the same, but it avoids the cumulative

ov t impact to the urban area.

Option B

Networ:
entry @
7000ft

reduce a cumulative impact would

inevitably cause an increase in emissions in the networ A is because although the profiles
to 7000ft are the effectively the same, Option B leads to a lon

aircraft into the network further from their destination. As the

twork segment as it delivers
pQrts choice of Option A or
Option B has a consequence to emissions at a network level, this @Id be captured in the
comparison of the collective impacts of Option A versus B. /O
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171. The airspace changes above 7000ft are the responsibility of NERL and therefore additional
design requirements in this airspace that lead to a non-direct tracks (e.g. the grey route) or
level-offs above 7000ft are entirely the responsibly of NERL. This principle of capturing the
network impact of low level design options is described here in the context of
cumulative/collective impacts, however the principle applies equally to an airports choice
between its own routes where the different options to 7000ft deliver airport into the network
/0 nearer or further from the network exit point.
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3.5. Stakeholder Engagement Strategy (B7)

3.5.1. Overview of the Stakeholder Engagement Strategy

172. This section sets out the stakeholder engagement strategy for the overall Masterplan and the

/0 programme of engagement that supported the development of Iteration 2. It also considers

A how the sponsors of the constituent ACPs should work together to coordinate consultation and

Oéngagement activities that have the potential to affect the same stakeholder groups. In this

rel

text engagement is a catch-all term for the activities conducted by ACOG to build
jQRships with stakeholders, whether in writing, through meetings or via other channels.

173.The er@ement strategy cover’s ACOG’s engagement with all stakeholders external to the

Programm%;ding communities, environmental interest groups, all airspace user groups,

local governme#t and aviation trade associations.

174. The strategy is ali to the engagement methodology set out in CAP1616, covering the

audience, approach, f§ls and length associated with the activities. Similar to the CAP1616

process, Masterplan engag(‘ nt begins with representative stakeholders and moves to a
broader audience as the imp@ of the system-wide changes are better understood. The
engagement associated with the CQ pment of Iteration 3 is dependent on the timelines and
information generated by the constitu@(CPs, following the acceptance of Iteration 2. For this

reason, this strategy will outline our inten pproach to engagement for Iteration 3 at a high

level. This will evolve as more information f '?e constituent ACPs becomes available.

175. For the iterative approach to Masterplan develo t to function correctly it is crucial that

the accompanying engagement is conducted in an opep# fajr, transparent and effective way.

overriding principles; that all Masterplan engagement is:

The planning and delivery of our stakeholder engage *ctivities are guided by these

Open: Stakeholders are assured that the Masterplan I ent process is not
predetermined; their feedback is valued and can influence the findl pgeposal.

Fair: Stakeholders have advanced notice of the engagement so Q}%plan their

contribution and have adequate time and information to form meaningful i

Transparent: Stakeholders are presented with information to help them und sé the
impact of the system-wide changes on them. All information will be clear and ac §@e
Although the concepts included in the Masterplan may be complex the language us d@

communicate them during engagement will be clear.

Effective: Stakeholders will be provided with a complete and accurate set of information
that does not require technical knowledge to understand and respond to. The engagement
information will focus on the factors that are decisive and of substantial importance to the
development of the next Iteration of the Masterplan and not drift into related topics.
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176. It is the responsibility of ACOG to own the requirement to conduct meaningful engagement
in support of the Masterplan, informing all affected stakeholders about the progress of the
current iteration and conducting effective engagement activities at regular intervals throughout
the process. It is the co-sponsors role to hold ACOG to account against the requirement to
conduct meaningful engagement with stakeholders, in line with the engagement principles set
out above, by reviewing evidence of the two-way conversations that have influenced the

/0 development of the Masterplan prior to accepting each successive iteration.

/\

Q Throughout the Masterplan development process, ACOG aims to provide stakeholders with a
r@onable understanding of the current situation, clear information about what is being
pr d at a system-wide level and assurance that their inputs will be conscientiously taken
into accg?t. In this capacity, there are five specific objectives for the engagement activities

that supp @%ation 2 and Iteration 3 of the Masterplan, that:

e The metho s&ed to develop the Masterplan are well understood and respected by

¢

e Stakeholders are ab @)‘rovide inputs that are relevant and timely to the development of
the current iteration. 6\

stakeholders.

e ACOG builds a full inventory@§takeholder requirements for the system-wide airspace
changes and categorises them € &'ely for the constituent ACP sponsors to incorporate

6

e ACOG and the ACP sponsors understand—éfwj(ne different views provided by stakeholders
may come into conflict;

as appropriate.

e Stakeholders’ awareness of the existing airspace @m and the system-wide changes
proposed in the Masterplan is improved so that the 16 public consultations for the
constituent ACPs are as effective as possible. '?

178. The engagement conducted by ACOG to inform the content of Qggyﬁ 2 was comparatively
high-level and qualitative in nature because the Programme and most of constituent ACPs
are still in the early stages of development. ACOG will periodically r(tev@and update the
Masterplan engagement strategy, working in collaboration with the AMS ¢b- %ors, as the
Programme progresses and more information about the constituent ACPs becomeés ayailable.
The most up to date version of the engagement strategy is available to stakeholdﬁz5

9 the
Masterplan section of the ACOG website.? ‘30

3.5.2. Stakeholder Engagement Process for Iteration 2 /

179. This section sets out the process of engagement activities that accompanied the development
of Iteration 2 and explains how the feedback received from this engagement has influenced the
development of the Masterplan. In recognition of the strategic and largely qualitative nature of
Iteration 2, the co-sponsors have set out their expectations for ACOG to engage with the

25 ACOG Masterplan Resource Center. [link
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representative stakeholders outlined in the AMS governance structure. The CAA has identified
these organisations because they are either conduits to, or representatives of, a wider
stakeholder group that is potentially impacted by the system-wide airspace changes. Table 22
summarises the AMS stakeholder representatives that were engaged during the development
of Iteration 2, organised into three groups:

e Community or Environmental Stakeholder Representatives
/\ e Representatives of other Airspace User Groups

O Commercial Air Transport Stakeholder Representatives

XY

Table ZZQ%keholder representatives engaged during the development of Iteration 2

Community or Enviggnmental Representatives of other Commercial Air Transport
Stakeholder Reprel%tives Airspace User Groups Stakeholder Representatives
7,
e Airspace and Noise @ e Airspace 4 All e Airlines UK
Engagement Group (ANEG@@. ARPAS-UK e The Airport Operators

e Aviation Environment Association (AOA)

. O eneral and Business
Federation (AEF) n Strategic Forum e International Air Transport

e Airports Consultative Association (IATA)

' e Mini f Defence (MoD)
Committees (UK ACC) . .} . e Industry Communications
e Nation AIW fic
e Community Discussion Forum Manageme isory for the Airspace

(CDF) Modernisation Strategy

(ICAMS)

Committee (NA

A
e Strategic Aviation Special « UK Space Agency &i

Interest Group (SASIG) Sustainable Aviation

4
180. ACOG delivered the high-level engagement required for IteQ through a series of
participatory sessions, aimed to facilitate two-way discussion and s feedback on the
development of the Masterplan. An initial session was offered to stakez@ update them
on the remobilisation of the airspace change programme and provide them’ﬁ ckground
on the Masterplan. An informal follow up session was then offered to all attendeesto seek
further feedback on what had been presented in session one and provide the oppo‘%@/ to;
present back any supplementary information that had been requested, answer any

guestions, and capture any additional feedback. /

181. A total of four initial sessions were delivered during June and July 2021 to 50 stakeholder
representatives, with 17 stakeholders taking the opportunity to attend a follow up bi-lateral
session in August or September. The participatory sessions were also attended by the co-
sponsors as observers. The objectives of the initial participatory sessions were to:

e Ensure a common level of awareness of the Programme.

e Set out how the Masterplan is being developed and why.
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e Highlight the opportunities for stakeholders to influence its development.
e Ensure clarity in the next steps of the Masterplan development.

182. All sessions were delivered as online video conferences, which was seen as an appropriate
channel for the organisations involved considering the Covid 19 restrictions and
recommendations. A presentation was used in the initial briefing sessions to deliver an update

/0/‘ and to facilitate discussion and feedback across the groups. The presentations covered:

Oé An overview of airspace modernisation and its drivers.

@ w airspace modernisation will happen — including a discussion point on the strategies
might be used to resolve any conflicts.

e Roles @responsibilities (ACOG, sponsors, co-sponsors).

o Next steps the development of Iteration 2 of the Masterplan and future engagement

opportunities! :
183. The presentation an%uts from the participatory sessions were emailed to all stakeholders

for information regardles @tendance. Following the briefing sessions, the notes from the

meeting and the slide deck w ared with stakeholders.

184. In September a follow-up email nt to those stakeholders that had not responded to the
earlier invitation with the offer of a fur%&eting (in recognition that August can typically be
i

a difficult month to schedule engagement ities).

185. Key themes arising from both the initial part'@( tory sessions and follow up bilaterals are
outlined in a table in Appendix B. The appendix a ts out how ACOG has considered and
taken on board the feedback provided by stakeholders rfgapding the development of Iteration
2, as well as any that will be considered and carried forwar. e development of Iteration 3.

186. Transparency is a fundamental principle that ACOG foIIowS delivering engagement

activities. We have developed a ‘Masterplan Resource Centre’ on o @site (www.acog.aero).
This section of the website includes an up to date engagement progra timeline and the
published outcomes from the engagement that has been delivered, inclmo the feedback
received from stakeholders during the development of the Masterplan has b nsidered.
The following documents are available from the Masterplan Resource Centre:

e Presentations used to deliver Iteration 2 engagement participatory sessions (33

e A post engagement summary report 0/

e A Frequently Asked Question (FAQ) document developed using common themes arising
from the sessions

e A Masterplan stakeholder engagement strategy, which will be regularly updated as it

develops

e Atable showing planned and delivered engagement activities and any associated outputs
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187. Following the submission of Iteration 2 to the CAA, ACOG will provide an update to all
stakeholders contacted as part of Iteration 2 to update them on the outcome of the
engagement and signpost them to our Masterplan Resource Centre for further updates.

3.5.3. Engagement with sponsors of the constituent ACPs during Iteration 2

/0 188. ACOG engages with sponsors of the constituent ACPs regularly. Throughout the development
of Iteration 2, we have briefed the participating airports and NERL on the engagement activities
O nd their outcomes so that they in turn can keep their stakeholders informed. In addition,
ing the development of Iteration 2 of the Masterplan ACOG participated in the following
for@&o deliver regular updates and briefing:

e The Up&irspace Change Programme Board.

. Technicg@,rdination groups (one for each regional cluster) - To identify technical and
design issues w discuss potential resolutions.

e Programme Coorgifidtion groups (one for each regional cluster) — To drive delivery of an
agreed plan and ens gramme related risks and issues are identified and resolved.

e ACOG Communications é?@ — To provide updates on ACOG’s stakeholder engagement
programme. @

e Specific Masterplan participatoryQ/ss' ns relating to Iteration 2 development were
delivered to: LTMA on 15 June, North @une West 16 June.

e ACOG Operator Coordination Group — To(f‘altate a two-way sharing of information

between ACOG, ACP sponsors and airline oper 1@ on the progress of the airspace change

4—

189. The approach to engagement required to support Iteration 3 of Q terplan must cater for
all affected audiences, as different stakeholders may be affected in ?Erent ways, and to

Masterplan.

3.5.4. Engagement approach for Iteration 3

different extents. Where possible, ACOG will consider the engag eferences of
stakeholders, working with the ACP sponsors to draw on their experience’?y tilise their
established communications channels. A detailed audience map will be develope)(Q ration
3 using information from the constituent ACPs, including: &gb

e ANSPs, including the NATS team that is tasked with redesigning the UK’s medium%j
airspace network above 7000ft and the European ANSPs that border our airspace.

e Airports that are modernising and upgrading their arrival and departure routes below
7000ft and must ensure that they are aligned with neighbouring airports and connect
efficiently with the network above.

e Commercial air transport, general aviation and military users that operate in the airspace
and may need to adopt new technologies and procedures as part of the airspace change
programme.
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e New airspace user groups like remotely piloted aircraft systems (RPAS) and commercial
space flights that are expected to demand greater access to the airspace in the future and
will need to integrate with conventional users safely and efficiently.

e Passengers, consumers, and companies that rely on air transport for leisure and business
and convert aviation products and services into a valuable driver for economic growth and
global connectivity.

. e Interest groups, local communities and their elected representatives that are concerned

O about the external impacts of airspace modernisation, especially aircraft noise, emissions,
Gd'ad the effects on local air quality.

190. AC yﬁalso continue to engage with representative stakeholders on the AMS governance

structure %crade—offs are presented in airspace change proposals (ACPs) consultations.

191. The engage :ﬁztivities required to support the development of Iteration 3 are made up
of:

e A public call for in%ion
/\

e Supplementary engagem xercises for each regional cluster

192. The scope of these activities is e%ed at a high level in the sections below.

o4

Public Call for Information on Iteration 3 of té sterplan

193. The aim of the public call for information to $4pport the development of iteration 3 is to
provide all stakeholders with the opportunity to in[@o the approach to managing conflicts
and interdependencies between the constituent ACP identify any potential gaps or
improvements in the Masterplan, for example, whether allfthgyairspace changes needed to
deliver the airspace modernisation that the co-sponsors ha&@\issioned are adequately
captured. &

194. The public call for information will be based on documentation det, he forthcoming
development of the Masterplan, with a series of associated questions se j?eedback. This

feedback would be relevant to the development of all versions of Iteration 3, s out:

e An overall description of the system-wide design based on the information avail&tsg.

e Where decisions have been made so far between the sponsors of interdependen%
during the development of their respective options. /

e How specific airspace design trade-offs will be presented by airspace change sponsors as
part of their coordinated consultations through the CAP 1616 process.

e How the sponsors of interdependent ACPs will consult on their proposals in a coordinated
manner, so that stakeholders are presented with a holistic view of the overall airspace
design and a full description of the cumulative impacts of the individual proposals.
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195. The documentation accompanying the feedback questionnaire will use conceptual case
studies showing:

e How potential solutions and trade-offs might be used for resolving conflicts.

e How potential solutions and trade-offs will be presented by airspace change sponsors as
part of their individual or joint consultations through the CAP 1616 process.

A e More information about the cumulative impacts of different design choices and the
O methods used to calculate them.

196 will seek feedback from stakeholders on the case studies to shape the way cumulative
imp @and trade-off decisions are presented in interdependent proposals and how this is
coordina@ and undertaken in each version of Iteration 3. In addition, the call for information
will ask forQ holder’s views on:

o  Whether ther@{e any potential gaps in the Masterplan
e [fthereare any r%tial productive additions to be added
e Whether airspace ch%ave been grouped into clusters appropriately,

e Any other relevant feedbac@a

197. Afully inclusive, integrated muIti-cha@fa proach would be taken to run this exercise, which
would use both online and offline methodé

I! activity will be conducted in a transparent way.
The Masterplan Resource Centre on the AC ge will be used to publish both planned and

completed activities, along with the outputs of t agement.

Supplementary Engagement Exercises for each regional cIustej

198. Along with the broad public call for information, further target%gement opportunities
will be delivered regionally with each associated cluster. The timing these activities will be

based on the deployment timelines of each of the airspace changes witfi clusters. ACOG
will seek insight from sponsors on the relevant representative stakehol volved in the
engagement on their individual proposals and how best to engage and reach Itfeéaudiences

within their locality. L?

199. Feedback received from this regional engagement will be considered to make any su
improvements to each version of Iteration 3 as they develop. This supplementary regio@/
approach will allow on-going opportunities for stakeholders to influence the development ©
the Masterplan at a cluster-by-cluster level. It will also enable ACOG to signpost stakeholders
to the most up to date information about:

e The relevant individual CAP 1616 ACP consultations before they launch

e How the airport-led ACPs at lower altitudes and the network-level proposals led by NERL
are linked together using the most recent information
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e How stakeholders can influence decisions on proposed trade-offs that may affect them
during the CAP1616 consultations.

Engagement materials for Iteration 3

200. The materials used to engage on Iteration 3 must cater for all audiences, as different
stakeholders may be affected in different ways, and to different extents. ACOG will consider
different engagement preferences of stakeholders, working with individual sponsors to not only
identify relevant local stakeholders but to seek advice and insight on the best channels and

@ thods to use to reach them.

201. T%aterials which will need to be developed for Iteration 3 engagement are likely to be, but
li

not tegd to:

e An onl ﬁcform to support the submission of feedback from the public engagement
exercise

e A brochure sup the feedback questionnaire (online and print)

e Feedback questionna@),print

e Tailored slide packs to de presentations relevant to stakeholder groups (e.g. different
levels of technical detail for a\%y stakeholders)

e Relevant meeting minutes O,é

e Stakeholder feedback report }

e Updated FAQ document %

e Latest version of the Masterplan engagement strate@

e Materials used deliver regional engagement by cIuste@) developed with insight from
the airport sponsors) ;

e An asset library for sponsors to use to coordinate their i@ependent CAP 1616
consultations to ensure consistency across content, such as: @

- Boilerplates to describe the role of ACOG and the Masterplan, the AM?%
Programme, the LAMP2 network ACPs, etc.

- Glossary to describe common terminology across the Programme such as &3
interdependency, conflict, trade-off, cumulative impacts etc. ‘3

- Description of how cumulative impacts are calculated O/
- A format to present cumulative impacts in an accessible way

- A format to present trade-off decisions

- Graphics and infographics

- Digital assets
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- Atemplate to use in CAP1616 consultation strategies to describe the coordinated
elements in a consistent way

202. The materials developed to support coordinated consultations will need to be created
following the public call for information so that they can include feedback gathered from this
exercise. They will be continually refined through supplementary regional engagement. As part
of ACOG’s engagement on Iteration 3, we plan to set up a community advisory panel — made up

/\ of representatives from local communities. This will allow us to test the accessibility and clarity

f materials, messaging and assets and make improvements based on feedback. It will also allow
@o use the insight from these communities to ensure that our engagement approach is fit for
pu and is as effective as it can be.

PerformanQ@cators for Iteration 3 engagement

203. We will reg&ﬂy assess the performance of our engagement activity using the following

indicators: O
e Participation in erﬁ%xent from a broad range of stakeholder groups

e Number of responses to @ ublic call for information

e Unique visitors to the Master esource Centre

e Percentage of overall feedback tha@ﬁgnces the Masterplan
e Percentage of earned media exposure

204. The outcomes of these indicators will allow u@eview and adapt our approach to ensure

we are getting the most out of our engagement opp@mi ies, allowing us to add additional, or
discontinue low performing, activities.

205. Table 23 summarises the information that stakeholders wi sked to provide feedback on
during the Masterplan public engagement exercise, the supplenfen

activities and the ACP public consultations required as part of the C

regional engagement
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ACOG

ACOG public supplementary

call for

Constituent
ACP CAP 1616
:Will seek feedback on: information exercises consultations

engagement

the overall description of the system-
ide design (based on the
i ation available from the
const{fent ACPs).
1fent

7 ——
2. any pote %m or productive VES VES NO

additions to t asterplan.

YES YES NO

3. how specific airspgy dgsign trade-
offs will be presente @irspace
change sponsors as part ir YES NO NO
coordinated consultations th
the CAP 1616 process. O

conceptual solutions to potential

4. the way the masterplan proposes Q)O/

. . E YES NO
conflicts between interdependent

ACPs. //‘S

>
5. the decisions that have been made

between sponsors of interdependent O
ACPs to create their respective YES ‘ i 7ES YES

options (based on the information

available). ¢
A4
6. The information about the @
cur’r.1ulat|ve‘ impacts of different YES YES YES
design choices and the methods used /0
to calculate them. Q
¢ o

O
7. how the sponsors of interdependent (DD

ACPs will consult on their proposals in 0
a coordinated manner, so that /
stakeholders are presented with a
holistic view of the overall airspace
design and a full description of the
cumulative impacts of the individual
proposals.

YES YES NO
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8. Proposed fight path options.

NO NO YES
9. The actual c.umulatlve |m.pacts of NO NO YES
proposed flight path options.
10. Actual proposed trade off decisions
/0 associated with flight path options NO NO YES
/; that have yet to be made.

Q

Table 23:%ary of how stakeholders will be able to provide feedback

3.6. Itera %evelopment of the Masterplan (B8)

3.6.1. Development o%\nasterplan Iteration 3 in clusters

206. Each iteration of the ;erplan must include a plan for the content of the subsequent
iteration, which will also e@nsidered as part of the CAA’s acceptance decision. The co-
sponsors may also offer feedba@Qy’ng their assessment of Iteration 2 about further work or

areas where more detail may be r @ad, which the plan for Iteration must take into account.

207. Iteration 2 of the Masterplan identifieg: reas of interdependency between the constituent
ACPs, examines the nature of the airspace jgn conflicts or enablers that may arise in each
area and considers the potential solutions avaiI@to resolve them. Iteration 3 will focus on
the cumulative impacts of the airspace design op @ proposed by the interdependent ACPs
and how trade-offs between the various benefits ag ignpacts should be evaluated and
consulted upon. An accepted version of Iteration 3 showi system-wide airspace change,
and the cumulative impacts of the constituent ACPs, is requirﬂ#@re the proposals can pass

{?seferred designs.

208. The expectation is that each cluster can progress along a separate and[ﬁ' endent timeline.
r

through the Stage 3 Gateway and launch public consultations on

The clusters with fewer ACPs and less complex interdependencies will ss,more quickly.
For example, the interdependencies between the ACPs in the WTA cluster arzg ely simple
to manage. The complexity of the airspace design conflicts or enablers between BristomCardiff
and Exeter is comparatively low. The WTA timeline to conduct a full options appraisa;'iw;cbdmg
an assessment of the cumulative impacts of the three ACPs, and launch a coordinate j
consultation on the proposed changes is much shorter than the larger more complex clustéw.
The timelines associated with the STMA and MTMA clusters, although longer than the WTA
cluster, will be significantly shorter than the LTMA cluster — where the ACPs create a range of
highly complex interdependencies and design conflicts.

209. It is envisaged that Iteration 3 of the Masterplan will be developed and presented to the CAA
for acceptance in several versions that address the inherent misalignment in timelines across
the clusters. Iteration 3.1 of the Masterplan will include updates on the progress of all
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component ACPs but will only present information about the Full Options Appraisal and
cumulative impacts relevant to the WTA ACPs for acceptance. In accordance with the
acceptance criteria, this will allow for the WTA ACPs to progress through the Stage 3 Gateway
and commence public consultation in advance of the rest of the Programme. We expect
Iteration 3.1 of the Masterplan to be submitted to the co-sponsors for assessment during 2022.

210. Iteration 3.2 will include further programme wide updates and more information about the
/\ progress of the entire constituent ACPs but will only present Full Options Appraisal and
mulative impact information for acceptance that is relevant to the STMA and MTMA clusters.
%expect Iteration 3.2 of the Masterplan to be submitted to the co-sponsors for assessment
dun @023. The Full Options Appraisal and cumulative impact information associated with the
LTMAcl r ACPs will be presented for acceptance in Iterations 3.3. and 3.4 of the Masterplan

that will be%ted to the co-sponsors for assessment from Q3-2023 onwards.

3.6.2. Masterplan Iter n 3 Public Engagement Exercise

211. This section conside@e approach to the public engagement exercise that is a requirement
for ACOG to carry out e part of developing Iteration 3 of the Masterplan. The public
engagement exercise is exp to cover the overall description of the system wide design,
and the methods that will be app@o coordinate consultations that may affect stakeholders
who are impacted by the developm @wo or more interdependent ACPs in the Masterplan.

212. The aim of the public engagement exerc@ provide stakeholders with the opportunity to
provide views on the identification of conflic#”ang interdependencies, and any potential gaps
or improvements in the Masterplan, for examp ether we have identified all the airspace

changes needed to deliver the airspace mo isgtion that the Co-sponsors have

commissioned. i
213. The public engagement exercise ACOG proposes to deliver O?e development of Iteration 3
will be in the form of a public call for information. This will be ba

oR gccessible materials that
explain the system-wide change proposal, with a series of asscﬁs}ed guestions seeking

feedback that would apply to the development of all versions of Iteratio,(

214. By way of a case study, example material accompanying the feedback quesnﬁ e will draw
on the detail from the first cluster of ACPs to reach Stage 3 of the CAP1616 process and ihat will

be publicly consulting on their plans in 2022: Bristol, Cardiff and Exeter. The case st Wl set

out details of the full options appraisal and consultation materials demonstrating how: ‘3
e Potential solutions and trade-offs might be used for resolving conflicts /

e Potential solutions and trade-offs will be presented by airspace change sponsors as part of
their individual or joint consultations through the CAP 1616 process

e Cumulative impacts are calculated and presented

215. Although the requirement of the public engagement exercise is to seek feedback on the way
in which airspace change design trade-offs are described in interdependent ACPs and the
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potential solutions conceptually, we believe using information based on real ACPs will make it
more credible and meaningful for stakeholders.

216. Once the analysis of impacts and trade-offs has been undertaken based on the full options
appraisals of these three airports, and the example consultation material of the interdependent
proposals have been presented in a coordinated way, we would seek feedback from
stakeholders on the case study to shape the way this work is undertaken going forward in each

/\ version of Iteration 3 in the Programme.

?G)As well as seeking feedback on the presentation of information within the case study, the call

ormation will also ask for stakeholder’s views on whether there are any potential gaps in
the erplan, or if there are any potential changes should be added, and whether airspace
changes%been grouped into clusters appropriately, as well as any other relevant feedback.

218. A fully inclu@integrated multi-channel approach would be taken to run this exercise, which
would use both o and offline methods. All activity will be conducted in a transparent way.
The Masterplan Res&

Centre on ACOG’s website will be used to publish both planned and
completed activity, als%

h the outputs of the engagement (such as a stakeholder feedback
report, feedback analysis e c@

219. Along with the broad public or information exercise, further targeted engagement
opportunities will also be delivere %Ily with each associated cluster. The timings of this
activity will be based around the deploymegt timelines of each of the airspace changes within

the clusters. }

220. In defining this regional engagement, ACOG w se it on the airports' list of representative
stakeholders involved in the engagement on their @vi al proposals and will be guided by
sponsors on how best to engage and reach these aU(é( within their locality. Feedback
received from this representative regional engagemem% e considered to make any
suggested improvements to each version of Iteration 3 as they p.

221. This supplementary regional engagement will allow on-going opp@nities for stakeholders
to influence the Programme. It will also enable ACOG to signpost stake?(Css to the most up
to date information about:

e The later relevant individual CAP 1616 airspace change proposal consultatio&fore they
launch

e Now proposals are linked together using the most recent information (30

e And how stakeholders can influence decisions on proposed trade-offs that may affect /
them.

222. Sponsors will be unable to progress through the Stage 3 gateway of the CAP 1616 process until
the system-wide airspace design of the proposed options, and the cumulative impacts of those
options, are represented in an accepted version of Iteration 3.
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3.7. Assessment of the impact on other users (B9)

3.7.1. Overview of the assessment of the impact on other airspace users

223. The Masterplan is being produced in response to the current piecemeal, incremental

approach to airspace development that over time has given rise to a sub-optimal system. Before

/\ the master planning process, changes to the airspace system were not subject to any coherent

%)roach intended to optimise the utility of the finite volume of UK airspace as a scarce
urce.

224, Th@\P1616 process that the ACP sponsors are following is clear about the requirement to
engage a@ space users in the development and assessment of design options from an early
stage. A fu ssment of the impact that the design options may have on the operations of

isolation of the ot

other airspace®segg is a key part of the process. Each sponsor conducts this assessment in
%erdependent ACPs that may propose a further modification to the same

volume of airspace. D. s about the direct impacts of a change on other airspace users and
the second-order effects@‘

ay arise when changes are integrated with other proposals is

constrained by the lack of a nt analysis. It is this coherent analysis that the Masterplan
ultimately aims to provide throug stem-wide assessment of the impacts of the constituent
ACPs on the operations of other airs ers.

225. In this context the term ‘other airspace Lé ' refers to all classes of aircraft other than those
conducting scheduled commercial air trans 2@ ations. This definition covers a wide range
of conventional and emerging operators, pursu ré ix of different interests in a variety of

aircraft types, that can be organised into the fO||0WI

e Fixed-wing powered general and business aviation ope)ﬁm's

e Rotary general and business aviation operators ’VO

e Gliders &

e Other non-powered general aviation operators such as hang gllders[db lloons

e Large model aircraft operators /0

e Military &3
e Unmanned Aerial Systems (UAS), Electric Vertical Take-off and Landing (eVTOL) an (3
Advanced Air Mobility (AAM) operators. /

226. The assessment of impacts on other airspace users should guide how the design options
developed by the constituent ACPs, and the system-wide changes that they contribute to, are
shaped by the potential to generate benefits and mitigate risks for these groups. In due course,
this should include identifying issues with the existing airspace system and influencing the
options developed by the constituent ACPs to upgrade it.
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227. Ultimately the assessment produced in this section of the Masterplan must demonstrate how

the system-wide changes proposed by the constituent ACPs represents an overall efficient
allocation of airspace. For Iteration 2, the assessment is limited to a general, high-level and
largely qualitative consideration of the impacts and the definition of the framework through
which the analysis will be expanded and refined during the development of Iteration 3. The
outputs of the assessment conducted for Iteration 2 highlights areas where further detailed
work will be required during the preparation of Iteration 3 to examine the impact of design

O options, interdependencies and potential trade-off decisions on the operations of other

ace users.

228. A% Masterplan develops the assessment framework should include the coordination of

engage with other airspace users, the use of data to measure impacts, the approach to
reducing t %t volumes of controlled airspace and the deployment of concepts to encourage

greater acces integration.

229. Further developQ of the assessment framework in preparation for Iteration 3 should be

closely aligned with t 's 2021 review of the AMS, recognising that some of the key issues
facing other airspace us @day exist in part because of the lack of progress towards
modernising the UK’s airspa uctures to release lower altitude bands. By accepting the
Masterplan into the AMS, the CA%t apply its airspace change decisions in accordance with
the Masterplan and therefore in th tnterests of the overall aviation sector, and not just
the sponsors or primary beneficiaries of a cfgge. Over time, the Masterplan must demonstrate

how the impacts and opportunities of the cgﬁﬁtuent ACPs and the system-wide changes they

Q

will produce, will be shared across all airspace u

3.7.2. Engagement with other airspace users O
230. Operations outside controlled airspace are a portion of % Xxisting airspace system that
generates comparatively little data (although this is changing the spread of electronic
conspicuity technology, see section 3.7.5.). As a result, decisions a e impacts of changes

that affect the system are best served through extensive engagemen h airspace users.
Sustained and meaningful engagement is required with other airspac[& 0 ensure that
successive iterations of the Masterplan are developed with the appropriate bﬁ ection 3.7
provides details of the engagement with other airspace users conducted to suppeort the
development of Iteration 2 and summarises the key outputs that have influenced t’g;?@tent
of the Masterplan and how it will progress in Iteration 3. The engagement with other a

users must be maintained during the development of Iteration 3 to ensure the Masterpla

developed collaboratively and generates a targeted and proportionate set of outcomes.

231.The high-level assessment conducted to support Iteration 2 is also informed by the

engagement conducted by ACP sponsors to agree on design principles during stage 1 of the
CAP1616 process. The design principles provide a qualitative framework that must be used by
the sponsors to develop and assess design options for their respective ACPs. Table 23 provides
a list of the design principles that consider the impacts on other airspace users, which have been
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agreed upon by the sponsors of the constituent ACPs that have already completed stage 1 of
the process.

Table 24: Constituent ACP design principles that consider the impact on other airspace users

# Design principle (DP) considering other airspace users Reference
I L L 1
L . . DP2, Stansted
/0 1 Seek to minimise the amount of controlled airspace required, and our
Vo' . . . Airport
O future route designs should ensure an efficient and systemised
O operation at Stansted, minimising interactions with other airports and

maintaining priority access for emergency services.

[{
-
@ . . . DP3, Glasgow

2 D n the appropriate volume of controlled airspace to support
. . - Airport
C rcial air transport, enable safe, efficient access for other types of
opera nd release controlled airspace that is not required.
) s . . DP5, Manchester
3 Our route should minimise the impacts on other airspace users
. . Airport
by limiting co airspace.
\v
. . . DP8, London Cit
4 The airspace change sh romote optimal network performance in ) y
collaboration with other d users. Airport
5 Q DP8, Luton Airport
Should minimise the impact on 0 |rspace users through; Keeping P
CAS requirements to a minimum; Sim irspace boundaries; Allowing
flexible use of airspace, where possible,
Iy .
S . . DPS8, Bristol
6 Should minimise the impact on other airspace - con5|der designs
Airport
and procedures that facilitate and accommodate accesf to airspace for P
non-commercial users, including general aviation (e.g fa.uonal
aviation or private transport), Ministry of Defence and ation
communities.
—e\?
. . . . DP6, Cardiff
7 The airspace change will endeavour to be compatible with the 0
. ort
requirements of the MoD. bl
. - . DP iff
The impacts on GA and other civilian airspace users — due to the ACP —
. T Airport
will be minimised.
9 Any new airspace should not create funnelling or chokepoints for other DP3, Exete 3
airspace users. Airport 0/
. . . DP7, Exeter
10 Any new airspace should allow equitable access to all airspace users.
Airport

DP7, Aberdeen
Airport

11 Design the appropriate volume of controlled airspace to safely support
commercial air transport and release controlled airspace which is not
required.
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do)

3.7.3.

DP8, Aberdeen
Airport

12 Controlled airspace options should ensure there is safe and efficient
access for other types of operations and should explore measures,
including classification and flexible use of
airspace, where possible and appropriate, to improve access and
decrease airspace segregation.

DP6, East Midlands
Airport

13 Our controlled airspace should be open to all authorised users;
however, priority will be given to airport air traffic over other airspace

O users, except for emergency aircraft.

DP10, Liverpool

l%fthe design of the new procedures requires a smaller volume of
Airport
ai

iggbace, airspace design or classification should be altered for the
t% of other airspace users.
y

DP3, RAF Northolt

15 The AC sho&d minimise the impact on other airspace users.
W\,
~

DP8, Southend

16 The airspace ;@should afford the appropriate volume of controlled
Airport

airspace to contain upport commercial air transport for both
runways, enable safe, e@ient access for other types of operation and
release controlled airspac

Y,
. . . . . . DP5, Manst
17 Airspace design options should%ﬁe the impact on other airspace anston

. Ai t
users in the local area. é Irpor
Vs
. . . of .. DP10,
18 Maximise operational efficiency for commer ir transport and
L . Southampton
general aviation users affected by the airspac e.
Airport
/
- . . DP13,
19 Avoid increasing the overall volume of controlled airspa where
. . . . Southampton
deemed necessary, mitigate the impact by including meas hat
Airport

improve access to GA and do not increase airspace segregation

[

O

Gathering data and measuring the impact on other airspace use’(

232. The lack of accurate, up to date and sufficiently comprehensive data ab Qer airspace
I

limit the
Programme’s ability to identify issues and track meaningful improvements th éthe
w

@a

is required to inform Iteration 3 and how it can be gathered, including: 0/

users operating predominantly outside controlled airspace has the potenti

Masterplan process. ACOG is working with the CAA and wider sector to understand

e The net volume of controlled airspace and how it is forecast to change over time.
e The number, locations and nature of GA operations in specific volumes of airspace.

e Users requirements for suitably sized and sited volumes of airspace to conduct their
operations and how well (or otherwise) the current airspace structures meet those
requirements.
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e The evolution of the aircraft fleet that predominantly operates outside controlled
airspace, including the growth in new aircraft types.

e The proportion of the fleet that is equipped with an interoperable EC device.

e The number of flying sites that service operations outside controlled airspace across the
UK, including their key characteristics in terms of infrastructure, activity and geographical

/0 location.

@ Table 24 provides a summary of the size and nature of the operations of the airspace user
%ps listed in section 3.9.1. The summary is intended as a basis from which to build a more
co ensive dataset to inform the development of this assessment for Iteration 3. The table
demoNistrates that the size and nature of the operations conducted by the different airspace
user grc?

requirements

[@ aries greatly, leading to different and sometimes potentially conflicting
é‘ﬂirspace.

Table 25: Size, natu%forecast growth of the operations of other airspace user groups

User group @A&d nature of the operation
I L u 1
Fixed-wing powered Typica ntional light aircraft participating in sports, leisure and
general and business business a€Yyes.
tors.
operators e 4012 UK re% fixed-wing power GA aircraft in 2021.
e Total UK fleet ha ced by 12% from 4565 in 2011.
e Up to c.1500 foreign r%ered fixed wing aircraft also operate in UK
airspace. @
e 26,000 private pilot licence ha@' the UK. In addition, some of the
19,000 professional licenced UK ;@a also engaged in general
aviation activity. 4
—
Rotary general and Large commercial helicopter operations, small copiers (both business
business aviation and GA) and gyroplanes.
operators. 70% of the fleet is comprised of small rotorcraft predomm
uncontrolled airspace. 8-10% of the fleet are conducting O
Operators. LP
e 1208 UK registered rotary wing aircraft in 2021. < 3
e UK fleet has reduced by 12% from 1364 in 2011. 0/
Gliders. Self-launch motor gliders and sailplanes.

e 2231 UKregistered glider aircraft in 2021.
e 6000 registered glider pilots in the UK.

e The total UK glider fleet has remained stable over the past decade.
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The seasonal nature of gliding activities and strong dependence on
meteorological conditions means a large proportion of the overall fleet
may be active at the same time during peaks.

Other non-powered
general aviation

/0 operators.

Hang-glider, paraglider, balloons, sky diving and parachute activities.

e The British Hang-gliding and Paragliding Association estimates its
membership at 7000 pilots and that a further 20% of pilots are non-
members.

e The British Balloon & Airship Club has over 1000 members.

e The annual number of cross-country paragliding flights increased by
11% from 135k in 2011 to 151k in 2021.

e British Skydiving has a membership of around 6,400 full members.

e There are 146 notified hang-gliding sites, 98 paragliding sites and 36

@ parachute drop zones distributed across the UK.
OA

Large model aircraft.

@ ,000 model aircraft association members flying model aircraft of all
s and sizes, from several grammes to 150kg throughout the UK.

TheQ .800 model flying clubs across the UK.

The 20 I%yubs operate flights up to 1500ft.
p4

Military airspace
users.

e  Military alrspace s include a wide range of aviation activities
representing parts o%glldlng community; some recreational flying
clubs; flying training s Battlespace Management Force
Headquarters; area rada injHelicopter Command (support and
attack helicopters); the RAF t rt fleet and fast jets. Navy
Command (Maritime attack and poyt helicopters); the RAF
transport fleet, maritime patrol air(rzy jets, light aircraft, gliders
United States Visiting Forces transport @ edium lift support
aircraft and fast jets. All Commands operat@AS/UAS, ranging from
large (Watchkeeper/Protector) to small (Puma)

e The MoD is expecting to begin conducting UAS op /s in class G
airspace by 2024.
-

Unmanned aerial
systems.

Urban air mobility.

eVTOL.

In recent years (from c. 2013 onwards) there has been a significan
increase in UAS operations in UK airspace for both commercial and
recreational purposes. Over 500,000 recreational drones were sold in th@
UK during 2014. By 2018 sales had risen to over 1.5 million per year.
Permissions granted by the UK CAA for the commercial operation of UAS
grew by 40% between 2019 and 2020. While the future is unpredictable,
especially following the pandemic, it is envisaged that emerging
technologies will continue to drive the introduction of new aviation
products and services delivered by UAS and in due course AAM. PWC
estimate that by 2030 over 76,000 UAS will be operated in the UK by
businesses and the Public sector.
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In addition, improvements in lightweight materials and battery
performance are driving the development of a new wave of electric
vertical take-off and landing (eVTOL) aircraft (often referred to as air taxis)
that are expected to use some volumes of UK Class G airspace extensively
as the AAM market emerges (from c. 2023 onwards). The first eVTOL
Advanced Air Mobility vehicles are expected to enter commercial
operation in 2024.

General aviation
OO rodromes and
%\ensed flying
si @
%
§

The General Aviation Awareness Council (GAAC) maintains a non-
exhaustive list of the main airfields and airports in the UK.

Based on the GAAC inventory, there are approximately 120 GA aerodromes
supporting operations that may interact with the ACPs included in the
Masterplan.

In addition, the GAAC has identified between 350 and 500 unlicensed flying
sites across the UK.

| &
'OG
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Figures 27 to 30 replicate the charts in section 3.2 that illustrate the overlapping areas where airspace
design conflicts might arise between the Masterplan ACPs and overlays the adjacent airports and GA
airfields taken from the GAAC lists. The charts demonstrate the large number of other airports and
airfields that operate within the existing airspace system, which the Masterplan ACPs must consider

when developing airspace design options.

/@ure 27: Other airports and airfields in the LTMA region
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Figure 28: Other airports and airfields in the MTMA region
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Other airports and airfields in the STMA region

Figure 30:
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3.7.4. Reducing the net volume of controlled airspac@
nsport has grown significantly

234. Section 1.1. describes how the demand for commerci
airports taking responsibility

in the past three decades. Over time ACPs have resulted in
for comparatively large volumes of controlled airspace to sup rt&g expected increase in

traffic levels required to service the growth in demand.
235. The trend towards expansion in the net volume of controlled airspa(e/éagenerated three

high-profile negative impacts for other airspace users operating pred /@Iy outside

controlled airspace:
It reduces the net volume of uncontrolled airspace available for other users to acg%ged

operate in a manner that satisfies their demand. 0

It increases the risk that uncoordinated deployments of controlled airspace create
bottlenecks or choke points in Class G, leading to a degradation in safety performance.

It increases the potential risk of airspace infringements and consequently the risk of mid-

air collisions.
236. Although technically other airspace users can enter controlled airspace with the correct
permissions, practically many users are effectively excluded because either their aircraft is not

136
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suitably equipped or controllers do not have the capacity to provide a crossing service at the
times and locations required. Over time without a coherent national approach to the allocation
of the UK’s airspace as a scarce resource, users outside controlled airspace risk becoming
further squeezed into smaller accessible areas with direct consequences for the sustainability
and growth of GA operations and aerodromes outside controlled airspace.

237. Section 1.1.8. describes how the constituent ACPs will lead to the widespread introduction of
/\ PBN arrival and departure routes at lower altitudes. The airspace design criteria associated with
BN creates the opportunity to reduce the separation distance between routes and minimise
%containment areas of controlled airspace that are required to protect commercial air

tra t operations. The widespread adoption of PBN routes in the busy terminal airspace
offers th tential to release controlled airspace at lower altitudes, increase access for other

airspace u nd achieve an overall more efficient allocation of airspace at a system-wide
level.

238. Some airspace u requently highlight that several regional airports maintain volumes of

controlled airspace t many times larger than those required for some of the country’s

busiest airports, which i s to them the potential for portions to be released back to
uncontrolled airspace as part e relevant ACPs. The mechanism by which unused or under-
utilised controlled airspace is
Classification Team. The CAA has th

established airspace design where justi |e

ered for release is the remit of the CAA Airspace
sary powers and expertise to make changes to the

239.In 2019-20 the CAA launched a consultakfn ask stakeholders to identify volumes of
controlled airspace in which a classification chan%ﬂd be made to better reflect the needs

of all airspace users on an equitable basis. Aroun responses were received from this

consultation. The Airspace Classification Review team id i#d 17 airports across the UK which

all have a Masterplan ACP, between stages 1 and 2 of the CAP process, which had attracted
responses in the consultation. These airports are: Aberdeen, Bi ill, Bournemouth Bristol,
Cardiff, East Midlands, Edinburgh, Gatwick, Glasgow, Heathrow, Le radford London City,

Luton, Manchester, Southampton, Southend and Stansted.

240. The responses have been distributed to the relevant airports by the ;Across the 17
airports a total of 308 comments were made across 115 volumes of airspacée CAA will
expect to see evidence that the change sponsors have considered and responded to ight
at the appropriate stage of the CAP1616 process, in the same way that they would consﬁS
respond to any other stakeholder engagement feedback on airspace design options ag@
look for evidence of this within the ACP’s final submission.

241. Having decided in March 2021 to refresh its approach to the airspace classification review task
and adopt a regional approach, the Airspace Classification Team published a report in August
on the Cotswold Region with an accompanying survey seeking local views on the use of this
airspace and any associated issues. The team also sought to identify whether stakeholders had
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views, besides reclassification of airspace, as to potential solutions to these issues.? After the

survey closed at the end of September, the team has been conducting detailed analysis on the

survey findings using air traffic surveillance data. The results will be discussed with appropriate

airspace control authority before producing an initial plan, with a view to consult on this

towards the end of the year, and to use the findings of this consultation to develop a final plan
/0 of volumes which will be taken forward to the amend phase in the Spring of 2022.

3.0 Enabling greater airspace access and integration

242 content of table 24 illustrates how the UK’s airspace is a finite resource that is in growing
de . Commercial air transport was the main source of new demand during the last three
decades@ading to new volumes of controlled airspace, sometimes at the expense of
operations%e. Traffic levels are forecast to continue growing steadily out to 2040,
following reco®¥&ry_from the pandemic. Most general and business aviation operations are

forecast to remai le or continue growing slightly over the next decade. UAS and AAM
operators are a signifi source of new demand. Requests from UAS operators for temporary
danger areas to segre heir testing and commercial activities from other users in

uncontrolled airspace have @ased by over 200% per year since 2018. This trend has
demonstrated that the conventlo
the operations of different user gr

proach to segregating airspace structures that separate
is increasingly limited by the impacts on access and
efficiency. Continued segregation of airspa ﬁser groups based on the nature of their operation
is considered unsustainable. New airspace res, technology and operational concepts are

required to integrate all users safely and efficie

243. The use of electronic conspicuity technology in UIQsp e supports a common goal laid out
in the AMS: to strengthen the ‘see and avoid’ principle f& ft operating under Visual Flight
Rules (VFR) with the ability to ‘detect and be detected’, scﬁ Il users in a given volume of
airspace can ‘see, be seen and avoid’. In this context, electro ﬁ@lcwty (EC) is an umbrella
term for technologies that are used to help pilots and air traf r¥ices to improve their
situational awareness. EC technologies include the airborne devices an -based systems
that enable information about an aircraft’s position, trajectory and speef@ nsmitted and
received 4

244, There is an expectation across all airspace user groups that progressively mgredformal
requirements to carry appropriate EC devices in specific volumes of airspace are nece d
pending. In conjunction with the widespread adoption of interoperable EC technologies5
Masterplan ACPs are expected to enable greater sharing and integration of UK airspage/
structures, especially at lower altitudes, with the objectives that:

e All users are able to readily access volumes of airspace that are suitably sized and sited to
support the nature of their operations.

26 Ajrspace Classification Review, Cotswold Report, CAA, 2021. [link
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e

e The UK is able to take advantage of technologies that support the safe and efficient
provision and integration of new aviation products and services offered by UAS, AAM and
eVTOL operators.

e The likelihood of mid-air collisions (MAC) is reduced in volumes of airspace where there is
considered to be a serious risk that MAC poses a threat to people engaged in flying or to
people on the ground.

/‘65. The roadmap for the evolution of EC technologies and their use in the modernisation of UK

pace, including the concepts required to maximise access and integration should be further
in close collaboration with all airspace user groups during the development of Iteration

3.
)
%

3.7.6. Military airspac%rs requirements for segregated airspace

246.

247.

248.

It should be noted t ide range of defence aerodromes and airspace utilised by defence

in support of Government t are located adjacent to, or in the vicinity of, major and minor
d in this Masterplan. As defence evolves, inventories are
@(nts are finessed, there will be a need to ensure that

operating bases are permitted to conti K42 safe, efficient and regulatory compliant manner. A

UK airports that have been in
updated and UK regulatory requir

joint and fully integrated approach wi %critical to cohering the evolution of defence

2

With the introduction of 5th generation air/ , an increase in aircraft and air system

requirements with the UK’s Masterplan.

evaluation, training and cooperative exercise airspace

numbers, the development and use of new technolo@ tq support defence outputs, test and
é& be available to MoD. Airspace

perform the entirety of the task required of them. Tasking from simulating realistic

available should provide aircrew, controllers, operators and/a tem operators the ability to
i

ingress/egress distances and weapons employment for all mission hile defending against
enemy tactics in a contested environment, all the way to allowing forSS? ded assessment of
new weapon(s) system(s) or emergent Electronic Warfare (EW) capabilitiep?u ukh of the current
Special Use Airspace (SUA) was developed to support now defunct tactics, equ»p? and retired
aircraft and is not optimal for current mission sets or emerging requiremen hnological
advances. In recognising that extant SUA may not be appropriate for defence’ @/ ving
requirements, the Defence Airspace Suitability Review (DASR ) has been initiated. The IQ ill
inform the Defence Airspace Strategic Plan (DASP) out to 2035 and beyond. The DASR and $3

will be available to complement the UK’s Masterplan in future iterations.

The Advanced Flexible Use of Airspace (AFUA) concept that allows the booking and release of
temporary segregated airspace increases the flexibility of the existing and future system to meet
MoD’s evolving requirements, while minimising the impacts on commercial air transport.
Notwithstanding these flexible structures, there will always be a requirement for some airspace
reservations of a static nature. Fixed Airspace Reservations will exist as permanent airspace
structures that follow ‘need to operate’ principles, such that utilisation is minimised to the extent
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required to do the job. Wherever possible, the dimensions of these structures will be reduced as
much as possible and only segregated for the minimum period possible under agreed protocols
following FUA principles.
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Appendix A: Indicative%ramme plan by regional cluster

4o’

West TMA Programme Plan O@

EXY

%

KEY
' —_—
o Define
2021 2022 h', 2023 2024 2025 — Stage 1 Gate
at[a2fa3]as|ar[@@]a3[asfpi[2]az]as|[ar[a2[a3]az|ai[a2[a3]as [ |Develop & Assess
. - Stage 2 Gate
Bristol Consult Phase
T Stage 3 Gate
Cardiff -Consultation
(. Update & Submit
Decide Phase
Exeter Stage 5 Gate
Implementation
NERL LD 1.2 N Indicates phase may slip into additional quarter
Planning caveats included for Iteration 2 of the Masterplan é@

Unless stated, Stage gates are provisional
estimates only and are to be agreed in
consultation with the CAA and sponsors once
further planning has been completed

Consultation windows are for illustrative purposes o
and will be confirmed once supporting strategies, plannin
and documentation are sufficiently mature

ERL LD1.2 ACP currently under review - CAP1616
windows are indicative only
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D

Scottish TMA Programm

KEY

2024 2025 | |Define
Stage 1 Gate

Q1 | Q2 | Q3| Q4| Q1 | Q2| a3 l Q4 | |Develop & Assess
-StagEZGate
Consult Phase
Stage 3 Gate

-Consultation

Update & Submit
Decide Phase
Stage 5 Gate

- Implementation
N Indicates phase may slip into additional quarter

2021
Q1| Q2| a3 as

Glasgow

Edinburgh

Aberdeen

NERL

Planning caveats included for Iteration 2 of the Masterplan é

.)L‘

Consultation windmé( for illustrative purposes only and will be confirmed once
supporting strategfef, planning and documentation are sufficiently mature

Unless stated, Stage gates are provisional estimates only and are to be
agreed in consultation with the CAA and sponsors once further planning
has been completed
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Manchester TMA Prog%ne Plan

go)

Q

Manchester

a1]a2]a3]as Ql\uz\us\cﬁg/{m\aa\m Q1] a2 03] a4

Liverpool

East Midlands

Leeds

NERL

Planning caveats included for Iteration 2 of the Masterplan

Q
(9 Define
\J —
2021 2022 ¢\ 2023 2024 2025 2026 Stage 1 Gate
1| a2|a3faa a1[a2a3]aa Develop & Assess

BN

Stage 2 Gate
Consult Phase
Stage 3 Gate
Consultation
Update & Submit
Decide Phase

Stage 5 Gate
- Implementation
N Indicates phase may slip into additional quarter

Unless stated, Stage gates are
provisional estimates only and are
to be agreed in consultation with

the CAA and sponsors once
further planning has been
completed

Consultation windows are for illustrative
purposes only and will be confirmed
once supporting strategies, planning and
documentation are sufficiently mature

Aim is for a defl

20

ntin Q1 of Liverpool ACP currently paused at Stage 4 awaiting

restart decision
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London TMA Program%lan

I 2021 I w02 ¥

2023

I 2024 | 2025 ]

2026

| 2027 I 2028

2029 |

lar]a2]a3]as]ar[a2faz]as [a3]os|aifaz]a3[as]aifa2]a3]as| [aifaz[asf[as|ai]a2]a3]as[ai]az]azfas ai]az]az]as]
Heathrow Feb b,
Luton Mar \‘ 0
A=/
Stansted Mar @ KEY
% - -
Manston Apr - = —
g = b
L 4 o o [
RAF Northolt Jun O E E
London City Jun =] 9 |
o a.
w w
Gatwick Jul o o
< P d
Bournemouth Dec Oct = = -
L L
Southampton Nov |
Biggin Hill Sep
Southend Jan Jan |
N

I 2021 I 2022 |

2023

I 2024

2027

I 2029

lat]a2]a3]as]ar[a2faafas|ai]az]a3[as|ar[a2]aa]as|ai[az]a3]as

|
[a1] 2] a3 ] a4

Planning caveats included for Iteration 2 of the Masterplan

ﬁ I 2028
2 "oaJas[aifa2[az[as @] a2]a3]as

g
o
“

Define

Stage 1 Gate
Develop & Assess
Stage 2 Gate
Consult Phase
Stage 3 Gate
Consultation
Update & Submit
Decide Phase
Stage 5 Gate
Implementation
Indicates phase may slip into additional quarter

Unless stated, Stage gates are
provisional estimates only and
are to be agreed in consultation
with the CAA and sponsors once
further planning has been
completed

Consultation windows are for
illustrative purposes only and will be
confirmed once supporting strategies,
planning and documentation are
sufficiently mature

7o

&

LTMA deployments will

each year from 2026 on @

Sponsors
deploymen
clusters will b

Ql of

1,

have not yet been grouped into

t clusters within the LTMA. These

e confirmed once deployment plans
are sufficiently mature
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Appendix B: Record of stakeholder feedback and its influence

Summary of feedback Feedback Has the Outcome
(You said) theme feedback (We did)
been
considered?
b Yes (Y)
/b Not
O@ applicable
NA
(Y p
Clarificatio d AMS/CAP1616 | Y = The Masterplan will be developed
reassurance th e Review

Masterplan will r o]
the AMS as it is curr,

being reviewed by the 65

CAA.

%

through an iterative approach.

This will allow ACOG to consider any
changes in Policy during the
development of each successive
iteration.

The proposed approach to developing
Iteration 3 will be captured in Iteration
2 together with the engagement
programme required to continue to
capture and consider feedback from
stakeholders.

ACOG is engaging with the CAA to
incorporate feedback from the AMS
stakeholder review that is relevant to
ty development of the Masterplan.

There is a risk about the AMS/CAP1616 | N/A . M edback has been passed to both
transition arrangements Review theﬁ-’ irspace modernisation and
for existing ACPs in the airspa& tion teams for further
Programme if both the consideram
AMS and CAP1616 is = ACOG regula@e with the CAA’s
under review. airspace modernzzn eam to
consider the potenti cts of
changes in policy and pr n the
Masterplan.
=  The CAA will keep ACOG up toS%D
with its progress and highlight any
impacts that they expect may to arise C?/
for ACPs in the Programme. P
= |tis the CAA’s responsibility to develop
any transition arrangements required
for in-train ACPs when changes to
policies and processes are made.
Defence resources use Impact on Y = ACOG will continue to engage with

swathes of airspace and
these need to be

other airspace
users

DAATM through the development of
successive iterations of the Masterplan
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considered in the

Masterplan so that they

can continue their

activities with minimal

disruption.

to capture and consider the
interdependencies associated with
military operations, airspace use and
ACPs.

A

Would it sense to define
e Programme from a top
)bwn (State led) rather

t bottom up
(co ial led)
approa

2
O@kg
%

Policy

N/A

The UK has a competitive airports
market. Each airport operator is
responsible for maintaining the routes
that serve their arrival and departures
between the ground and 7000ft.

The regulatory airspace change process
advocates a bottom-up approach with
individual sponsors owning the
proposal and incorporating stakeholder
considerations as it develops.

A commercial approach can make the
co-ordination of the Programme at a
system wide level more challenging,
which supports the need for a
Masterplan.

A centralised, State led approach to the
development of a system-wide airspace
upgrade would require fundamental
changes to the current policies and
process that underpin airspace change.
This feedback has been passed to both
the CAA’s airspace modernisation and
irsgace regulation departments.

The GA impact assessment | Impact on Y = Agfeqd. have taken this feedback

should not only consider other airspace onboar G recognises that the

Class G airspace. users assessme@ d cover the impact on
all airspace u&n all classes of
airspace. /n

How is the CAA’s Airspace | Airspace Y = Iteration 3 of the Mas n will show

Classification Review classification how the relevant output the

being considered?

airspace classification review Wing
tracked by the constituent AC

sponsors during the developmenS3
assessment of their airspace design C7
options. ,/
ACOG is working with closely with ACP
sponsors and the airspace classification
review team to identify further
opportunities to release controlled
airspace as part of the Programme.
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How are RPAS operations
being considered?

Impact on
other airspace
users

Section 3.7 provides a general
qualitative assessment of the impact
on other airspace users including RPAS
operations (captured under UAS). This
assessment will be refined, working in
collaboration with UAS stakeholder
representatives during the
development of Iteration 3.

Noise impacts

Stakeholders are directed to familiarise
themselves with the first of the
Government’s key environmental
objectives set out in the Air Navigation
Guidance (2017) which states that
airspace changes are to:

Limit and, where possible, reduce the
number of people in the UK
significantly affected by adverse
impacts from aircraft noise.

This objective is broken down in the
Altitude Based Priorities section of the
ANG to; limit and where possible
reduce noise below 4000ft; and
minimise noise providing there is no
significant CO2 cost between 4000ft.
and 7000ft.)

The Masterplan and the component
ACPs must demonstrate how this
ive will be achieved as part of
posals to the CAA’s

satis (not ACOG’s), otherwise,
they wil r@ approved/accepted.
PN

Future engagement
opportunities.

Engagement

ACOG will coNgj ae to engage with the
AMS stakeholder entatives
throughout the evml?S t of all
iterations of the Mast(ﬂn&

An extensive stakeholder enga@ent

programme will accompany th
development of Iteration 3. < : )
A Masterplan Resource Centre has 7
been developed as part of ACOG’s ,/
website detailing all the delivered and

future engagement activities, and a
library for all relevant documentation.

It needs to be clear in
engagement materials
that additional capacity is
arequirement to

Engagement

ACOG will make it clear in Iteration 2 of
the Masterplan and in all engagement
activities and associated materials that
capacity is a key driver for change.
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accommodate growing
demand for aviation.

How will trade-offs be
decided when resolving
the interdependencies
between the airports’

sesigns?
/\

rade-off decisions

can @ different
potentia%cts and the
concern waS9aisgd that

these decisions be
made in the absen @
any community input.

1

6‘5

Trade-off
decisions/Enga
gement

ACOG will influence how the
engagement between the sponsors on
trade-off decisions is delivered and
ensure that the analysis is undertaken
thoroughly to an agreed methodology.
This must be done in a transparent way
and the methodology needs to be
clearly explained to stakeholders in an
accessible way. This information will
also make up part of their consultation
materials on their individual CAP1616
proposals.

ACOG will have an influence over how
trade-offs are examined and how
stakeholders are able to influence the
decisions. ACOG will therefore set up a
Community Advisory Panel made up of
community stakeholder
representatives to regularly engage
with on the development of Iteration 3.

Will Heathrow be creating
flight path options for a 2
and 3 runway airport? And
will that uncertainty affect
the Masterplan?

Optimisation

The Heathrow Airport ACP included in
the Masterplan focuses on the existing
two runway operation.

@ection 2.1.8. for more information

T

with this approach, some
airports may be waiting
for others ‘catch up’ in
process terms and may
not realise the benefits of

Will the release of Airspace N/A = ACOGh ed this feedback to the
controlled airspace lead to | classification/ CAA’s airs @ssification and

an increase in operations | Noise impacts airspace reguls#on teams.

by General Aviation and /eo

other airspace users?

There is concern that this %

could have negative noise

impacts on local QP
communities, who may be ‘23
hoping for a reduction in

noise. J
There was concern that Policy Y = As part of Iteration 2 ACOG has

proposed a ‘clustered’ approach to the
development of Iteration 3, which will
allow some clusters of proposals, once
approved, to be deployed ahead of
other parts of the programme. This will
mean that the benefits for these
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their ACPs for longer than
originally expected.

clusters will be realised without waiting
for the last part of the programme to
be concluded.

How will airports who are | Engagement Y = lteration 3 of the Masterplan will be
not in the Programme be developed in consideration of feedback
bvolved? received from stakeholders through a
/\ public engagement exercise. This will
O include seeking feedback from other
O@ airports and sponsors that are not
0 currently part of the Programme.
@ = Sponsors of the individual airspace
O changes will supplement this activity
O through their own public consultation
@ exercise on CAP 1616 process.
ﬁ'
Can you slow sponsors 0‘ Y = The Masterplan will play an important

down if they're
progressing with their
airspace change proposals
too quickly?

@welines
'06)

0

Q

¢

1616
e of Iteration 3 that corresponds
to @ter of airspace changes

role in the sequencing of airspace
changes. ACPs will be held at the
relevant Stage of CAP 1616 process
based on advice in the Masterplan. This
will ensure options development and
consultation is delivered in a
coordinated, joined up manner

The CAA will require a version of the

Masterplan to facilitate their decision

making at the relevant gateways in CAP
process e.g., they will refer to the

targe ge 3 Gateway when
undertakig tHeir assessments
(o)
What about impact on Impact on Y = This will be a sideration taken
RPAS operations below other airspace forward in the dgééyent of
4000ft? users Iteration 3.
= This feedback has been to the
CAA for consideration in the worRyhey
are undertaking around develo @
strategy for the lower levels of ‘3
airspace, both within Class G and
access to controlled airspace
Concern over controlled Airspace Y = See section 3.7.4.
airspace take because of classification
the Programme
How will you balance Optimisation Y = See section 3.4.

environment and
capacity?
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What consideration was
being given to residents
living around airports that
will be impacted by the
changes, particularly
health impacts?

Vo)

Noise impacts

This is a consideration for airport ACPs

This feedback has been passed to the
CAA’s airspace regulation department
for consideration in their CAP 1616
review

Cumulative impacts will be considered
and calculated through the Masterplan
process

o
Wity

@ being done Noise impacts | N/A = Thisis a policy issue; however it is
aroun‘%st flights? possible that some more advanced
@ concepts could be deployed at night
through airport ACPs to reduce the
On‘ total adverse effects.
A4
Can ACOG set out ga Policy Y = Where we can evidence a policy gap in
policy? ) the process, we will raise it with the

DfT to make them aware of it

ACOG will consider how they can
incorporate this point into Iteration 3
engagement

consulting with
stakeholders affected by
more than one ACP and
will they be required to
consult at a similar time?

&0
Have you considered the ? =  Exit and entry criteria are considered in
impacts if a sponsor leaves a Iteration 2 and will also be captured be
due to the impact of the ﬁ in future iterations

Covid-19 pandemic?

,
[~
How will airports be Engagement Y This will be a consideration of Iteration

3

. @ndividual sponsors’ consultations
;fgable to explain the cumulative
t

impa their proposals and the
meth&jv to calculate them in an
accessible stakeholders. The
outcome of A s public call for

information will oﬂ%sponsors with
a way in whichtod

isppased on
feedback from stakehold 90

ACOG will also continue to engag®with
representative stakeholders 0*?&3
AMS governance structure on ho
trade-offs are presented in ACP
consultations

Sponsors of interdependent changes
will be required to consult at a similar
time and will aim to align their CAP
1616 Stage 3 Gateways to allow the
CAA to holistically assess their
consultation strategies and materials

Airspace Change Masterplan, Iteration 2, Final Draft v2.1

150




The clarity of information
provided by airports and
ACOG will be crucial in any
ACP given the technical
nature of the issues that
need to be communicated.

)se impacts and benefits

o be clearly

conQ t ated to
sta keh%@.

/)O

4

Engagement

CAP 1616 requires sponsors to create
materials that do not require technical
knowledge to understand and respond
to it and this will be assessed by the
relevant regulatory specialists
throughout the process

ACOG adheres to the good practice
engagement guidance within CAP1616
and will adopt the principles promoted
in the process when creating
engagement materials for the public
engagement associated with Iteration
3.

The individual sponsors’ consultations
must be able to explain the cumulative
impacts of their proposals and the
methods used to calculate them in an
accessible way for stakeholders. The
outcome of ACOGs public call for
information will provide sponsors with
a way in which to do this, based on
feedback from stakeholders.

Will the CAA’s review of
CAP1616 affect the
Masterplan?

CAP 1616
review

The CAA’s review of the CAP1616
process is expected to consider the
treatment of interdependent ACPs in

greater detail, which is expected to
@ort the Masterplan.

It itlhe CAA’s responsibility to develop
any t

ign arrangements required
for in—traié;:\>
s been passed to the

This feedbac

CAA’s Airspace R{t&gn department.

V N

Will ACOG take a view on
mitigation proposals that
are put forward by
stakeholders?

The outcome of the indi\l&irport’s
CAP1616 consultations will likelyJylean
modifications to a proposed de

This may include mitigating propos C

put forward by stakeholders for the
ACP sponsors to consider

Iteration 4 of the Masterplan will
contain the final airspace designs,
which will be the outcome of their
formal CAP1616 consultation process.

2

A point was raised that
technology is outdated,
the industry is still using

Technology

See section 1.1.7
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VHF radio, primary radars
and ground based
beacons. The Masterplan

what does tha@an?

needs to look at how
technology can be
modernised along with
airspace.
O
~
A%aid that GA impact | Airspace = ACOG is required to ensure that
ass t would be | Classification sponsors take into account feedback
consist with that CAA has collected from the
classificati review — classification review, and if not, why

not?

ACOG will stay connected with CAA’s
classification review department about
their regional assessments and outputs
from that will be considered in the
Masterplan

The Masterplan will show how the
relevant outputs from the airspace
classification review are being tracked
by the constituent ACPs during the
development of Iteration 3.

Is there a lag between
sponsors modernising
airspace and having the
appropriate national policy
for example on things like
separation standards?

Does ACOG have a role to
push CAA to put these
policies in place?
Otherwise benefits of
airspace changes will be
limited and changes will be
made ahead of these sorts
of issues being resolved.

Policy

The existing suite of airspace design
criteria, including separation standards,
is evolving as new technology is

i&;duced to the fleet.
. ponsors/airspace designers have

requdstegy an ‘airspace design toolkit’
that wo bine airspace separation
standards

ideqce on PBN procedures
and likely i cts in terms of flight

efficiency and noi

ACOG will continue
CAA on this point.

ge with the

D
2

The CAA needs to be clear
when airports are
apportioning airspace
change between resilience
or capacity.

See section 3.4.

¢
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Appendix C: Masterplan Risk Assessment at Iteration 2

1. Appendix C provides ACOG’s strategic assessment of the risks facing the Masterplan at the point
that Iteration 2 is submitted to the co-sponsors for assessment (December 2021). The strategic
risk assessment concentrates on threats to the successful delivery of the Programme associated
with four themes; 1) Financial, 2) Scope 3) Environment and 4) Consultation and Engagement. A

/0 narrative description of the size and nature of the risks and planned actions to mitigate them are

/bet out below.

Q
Fmant@®

2. The efﬂ& of the Covid-19 pandemic on the financial viability of the aviation industry as a whole
may precl irports in the Programme being in a position to continue with their ACPs beyond
FY21/22. De the remobilisation of the Programme following the provision of DfT grant
funding, the airport A§P sponsors continue to operate under significant financial constraints that
may limit their ability@" vest in airspace developments in the near term. Airports are largely
dependent on incom i\ved principally from airline user charges and also on-airport
merchandise sales to travelli tomers. Both of these income streams have plummeted since
the onset of the Covid-19 panden@nd it is not anticipated that a return to near normal situation
will be achieved by 2023 at the earl

for delivery of the constituent ACPs in regional cluster might become significantly

3. Airport sponsors that cannot access the ce§ary investment could fall behind and the timeline
misaligned. Due to the ACP interdependencies th ist and the coordination required through
the Masterplan, this could lead to significant non-Waegr delays to benefits realisation. A key

ent grant funding for FY2022/23 to

e coherently to the end of the

mitigation to this risk relies on the third tranche of gover
maintain momentum towards lteration 3 and bring the Pr:
stage 2 CAP1616 process. That this funding might not materi a risk in itself. The potential
need for additional future funding creates a second financial risk: Both.risks have the potential
to destabilise the programme by iteration 3 of the Masterplan. ACO working with the CAA

and Department of Transport to examine the potential for future gove@ support to the

R/
22

4. Uncertainty surrounding the scope and timeframe of plans to introduce additiona

Programme.

y
infrastructure in the south-east of England may make it difficult for the airports and N%
determine the required scope of their ACPs and the nature of the dependencies between them/
For example, Heathrow Airport has started a new ACP based on a two-runway configuration, but
there is uncertainty regarding how much flexibility should be designed into the airspace system
longer-term to enable a possible three-runway operation at a point in the future. Gatwick has
plans to utilise additional existing infrastructure to increase runway capacity. The challenge will
be to try and determine how much flexibility can be built-in to airspace design to ‘future proof’
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possible expansion plans, acknowledging that regulatory policy is explicit that future ACP options
will not be permitted to disadvantage existing ACPs created under this Masterplan.

5. Strategic changes to the policy and regulatory framework that guides (and mandates) the
development of airspace change proposal have the potential to hinder progress in developing the
constituent ACPs and the policy objectives they should meet. For example, it is likely that the
current review of the AMS and related guidance could result in a significant increase in scope to

/\ accommodate commercial UAS, AAM and eVTOL operators into the current controlled airspace

ctures. The Government is also expected to publish a Transport Decarbonisation Plan, an
ed Aviation 2050 strategy and a framework for the sustainable recovery of the aviation
sect&& of these have the potential to affect to a greater or lesser degree, the next iteration of

the Masteﬁn.
Environment @

6. Environmental per%nce may become a dominant feature in airspace design requirements

resulting from policy o@Jlatory changes as outlined above. These in turn risk environmental

impact conflicts in the co terminal airspace that could lead to ineffective or inconsistent
trade-offs between capacity, and environmental factors. This could result in suboptimal
airspace design outcomes. The e ACOG environment strategy is designed to mitigate this

risk and provide the opportunity to@&ise and future proof environmental performance,
maximising opportunities to limit and whéfe pdssible reduce the adverse impacts of aircraft noise
and make a substantial contribution to redu ﬁyiation's carbon footprint in real terms.

7. The Strategic Environment Assessment (SEA) (re d as part of the Masterplan acceptance

process) and its application and integration with the 616 environmental impact assessment

requirements present a timing and scope risk. Dealing vironmental assessment factors
on a regional cluster basis (i.e. in line with the geographicallyjcozlpcated ACPs grouped in their
clusters) would mitigate this risk for Iteration 3. This woﬁ il taking an incremental
approach, using the CAP1616 environment impact assessments%CP and finalising the
cumulative effects and trade-offs within a cluster. Once finalised, thecl r data within each
region could be combined into a set of final outputs to produce a stratz:ea sessment of the
whole Programme on a national basis. The SEA would need to be timed to infor’nﬁwasterplan

such that any changes necessitated by the assessment could be made coherently.

Consultation and engagement S )

8. Critical to success is the constituent ACP sponsors’ public consultations with local communiQ
and other stakeholders and the preceding ACOG-led public engagement exercise on Iteration 3
that describes the combined effects of the multiple interdependent proposals. There is a risk
that the scope of multiple ACP consultations and engagement activities may be too expansive
(and expensive) and complex for the sponsors and ACOG to manage in a consistent and coherent
manner. This could cause delays to the Programme and defer the overall airspace optimisation
process. In the lead up to Iteration 3, part of the ACOG communications strategy sets out a series
of public information interventions as well as an on-going drum beat of airspace information via
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its website and multiple other media channels. These are designed to provide an incremental
narrative that will position Iteration 3 for an informed debate by all stakeholders as the public
engagement exercise commences.

Airspace Change Masterplan, Iteration 2, Final Draft v2.1 155



Appendix D: Assumptions Log at Iteration 2

1.

oS
/\

o)

Table 25 identifies the key set of assumptions that underpin the Masterplan at Iteration 2.

Table 26: Key assumptions underpinning the Masterplan at Iteration 2

# Description of assumption made:

NERL will design the airspace structures and route network above 7000ft.

All airport ACP sponsors will design new arrival and departure procedures up to 7000ft and

Q-

5 0 CAP1616 is sufficiently flexible to accommodate multiple, interdependent ACPs.

Z?C@jry framework.

onstituent ACPs in the programme are developed in line with the existing policy and

The con @t ACPs will be implemented in four ‘clusters’ due to the relative size and

complexity reglon

5
the interdependencie@t exist.

ACPs within a cﬁ( hould be deployed concurrently as a single, integrated activity due to

\v

definition of separate arrival and departure areas for each runway end from the ground
7000ft and may not take account of particular design requirements at this stage.

6 A coordinated approach b% constituent ACPs will remain throughout the programme in
order to optimise the overall i@ce System in each cluster and mitigate the negative
impacts. OA

7 There may be some network |nterdep§(¢uues between regional clusters.

8 All airport ACPs within a cluster share mterdeé@nues with the network above.

9 Pre-Covid-19 traffic levels will return by 2025 and co@ to grow leading to the UK airspace
system being capacity constrained. / ;

10 Each constituent ACP will be implemented in a defined deplo’r@wmdow based on the
existing AIRAC process.

1 Constituent ACPs will have to be implemented during specific AIRAC cﬁ ich will be
determined by the size, complexity and interdependencies of the respecti osals.

aCPY

1 It is assumed that the ATC training requirement and the size of the Heathrow ACP Theaps that
the full change will not be implemented in one deployment. é

13 Core LTMA deployments that include Heathrow must be divided into a minimum of threV)C
windows separated by 12-month intervals and cannot begin before 2027.

14 The CAA Airspace Regulation department has sufficient resources to handle the multiple,
interdependent regulatory assessments required.

15 For the ACP interdependency analysis, the scope of each airport-led ACP is determined by the

to
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For the ACP interdependency analysis, the definition of the arrival and departure areas is not

16
constrained by any existing airspace restrictions.

17 For the ACP interdependency analysis, departure airspace sections start at the runway
threshold (at Oft above mean sea level).

18 For the ACP interdependency analysis, the arrival and departure airspace sections are based

on a continuous descent / climb rate for each airport.

The constituent ACPs should work together to coordinate consultation and engagement
activities that have the potential to affect the same stakeholder groups.

= RN . : . . . -
2(9\ TC vectoring will still be required following the implementation of airspace modernisation to
dgtiyer runway throughput.
R
21 The%holds’ will still be required following the implementation of airspace
modernésation in order to optimise runway throughput and for contingency purposes.
I3
2 The current pace system and associated ATC operation may be a constraint on the
redesign.
Q,,
23 Other airspace changé@posals may be introduced into the Masterplan later in the
development process to p@édvdditional benefit.
o The programme plan will chang%;s stated, data is provisional and to be agreed in
collaboration with the CAA and sp s%once further planning has been completed).
. . . v . .
25 The consultation windows are for |Ilustr‘e¢v€?rposes only and will be confirmed once

supporting strategies, planning and docume n are sufficiently mature.

‘Q
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Appendix E: Commitment of the ACP sponsors

1.

2

The original commissioning letter from the co-sponsors to NERL of 2 November 2018 requires the
Masterplan to identify the party responsible for taking each individual airspace change forward
and the degree of commitment offered by each individual party.

The provision of DfT grant funding has enabled the remobilisation of the Programme which
paused in March 2020 due to the effects of the Covid-19 pandemic. The large majority of

/‘OJrganisations sponsoring Masterplan ACPs have remobilised their teams and restarted their

r&posals in line with CAA regulatory guidance. In addition, Heathrow airport and Leeds Bradford
ai have both started a new ACP with a new Statement of Work. All sponsors in the
prograt&]e have a CAP1616 stage gateway booked and are working towards submission of
documentaihn ahead of regulatory assessment.

The one excep is Liverpool airport, because due to the misalignment of timelines before the

ACOG and AMS co-s
programme given the Iov@vel and network interdependencies that exist with Manchester
airport and NERL respectively.@

Covid-19 pandemic@ Liverpool ACP is currently paused at step 4A. Liverpool is working with
%rs to determine how best to integrate its proposal into the wider

All Masterplan ACP sponsors havO@en engaging with programme-wide activities including
senior-level representation at the U%ace change programme board, the top level of the
hic |5Qaired by ACOG. At a working level, sponsors are

‘%oed to ensure the coordination of proposals and
to mitigate programme-wide risks due to th mplexity and scale of integration and

programme governance structure, w
engaged with ACOG-led activities primarily d

implementation activities. At this stage of the Progr r@e there is no evidence to suggest a lack
of commitment from any participant. The situation will doe gnonitored as ACP sponsors move
through the first two stages of the CAP1616 process and ¢ e to integrate their plans and

design options to ’?@imise the
system wide design. A further update on sponsor commitment wil ngided in Iteration 3 of
the Masterplan.

Table 26 provides an outline of the work completed to date following pro(@e emobilisation
in Q2 2021 and demonstrates the commitment to the Masterplan at this time. ;/0

Table 27: Status update demonstrating commitment of the ACP sponsors to the Mast&;i?@

=)

Sponsor /
ACPID

Current
Status

Mobilisation

Progress since programme remobilisation <

<

Bristol Airport
ACP-2018-55

In progress,
Step 2A

ACP restart
approved by CAA —
12t May 21

Developing and assessing options with Stage 2
gateway assessment planned for February
2022. Working with WTA sponsors on plans to
ensure alignment of project work where
dependencies exist.
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Cardiff
Airport
ACP-2019-41

In progress,
Step 2A

ACP restart
approved by CAA —
16% June 21

Developing and assessing options with Stage 2
gateway assessment planned for February
2022. Working with WTA sponsors on plans to
ensure alignment of project work where
dependencies exist.

3xeter Airport
%2018-47

o

Xy

In progress,
Step 2A

ACP restart
approved by CAA —
9th September 21

Developing and assessing options with Stage 2
gateway assessment planned for March 2022.
Working with WTA sponsors on plans to ensure
alignment of project work where dependencies
exist.

Edinburgh ‘%ogress, ACP restart Passed Stage 1 gateway in July 2021 and are
Airport St F@ approved by CAA— | now working on developing options with a
ACP-2019-32 @ 19" May 21 Stage 2 gateway assessment planned for July
O 2022. Working with STMA sponsors on plans to
AD ensure alignment of project work where
@/\ dependencies exist.
L
O
Glasgow In progress, ACP re% Developing and assessing options with Stage 2
Airport Step 2A approved @A — | gateway assessment planned for June 2022.
ACP-2019-46 19 May 21 O 'Working with STMA sponsors on plans to
<> nsure alignment of project work where
.z€p dencies exist.
22
‘,'(
Aberdeen In progress, ACP restart Deve @ and assessing options with Stage 2
Airport Step 2A approved by CAA — | gateway asgéssgnent planned for September
ACP-2019-82 6™ August 21 2022. Worki TMA sponsors on plans to
ensure alignme roject work where
dependencies exist.
)
Manchester In progress, ACP restart Developing and assessing op?ﬂg with Stage 2
Airport Step 2A approved by CAA — | gateway assessment planned fdr Juty 2022.
ACP-2019-23 23 June 21

Yo

East Midlands

In progress,

ACP restart

Work planned to restart in January 2022 wit

Airport Step 2A approved by CAA — | Stage 2 gateway assessment currently plann
ACP-2019-44 23 June 21 for March 2023. AN
Leeds / In progress, New ACP Statement of Need submitted in September
Bradford Step 1B 2022 and assessment meeting held with the
Airport CAA in October. Define (Stage 1) gateway
ACP-2021-66 planned for February 2022.
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Liverpool
Airport
ACP-2015-09

N

Paused,
Step 4A

N/A

Currently working with ACOG and AMS co-
sponsors to determine how best to integrate
their proposal into the wider programme given
the low-level and network interdependencies
that exist with Manchester airport and NERL
respectively.

on

w
Airpor@

ACP-ZOZ%

In progress,
Step 1B

New ACP

Statement of Need submitted in August 2022
and assessment meeting held with the CAA in
September. Define (Stage 1) gateway planned
for February 2022.

London Luton ‘

%Ogress,
st ;@

ACP restart

Developing and assessing options with Stage 2

Airport approved by CAA — | gateway assessment planned for March 2022.
ACP-2018-70 @ 9t June 21 Collaborating with ACOG and other LTMA
O sponsors on combined programme plan
ADQ including implementation options.
. =7 . o
London City In progress, ACP@t rt Developing and assessing options with Stage 2
Airport Step 2A appro A — | gateway assessment planned for June 2022.
ACP-2018-89 21 May * @ Collaborating with ACOG and other LTMA
O , sponsors on the combined programme plan
<>i}1cluding implementation options.
=
London In progress, ACP restart St ateway assessment planned for
Southend Step 1B approved by CAA — Jam?g 22. Collaborating with ACOG and
Airport 4th August 21 other LTMA@sors on the combined
ACP-2018-90 programme #eluding implementation
options.
q
London In progress, ACP restart Developing and asses&ﬁ ions with Stage 2
Gatwick Step 2A approved by CAA — | gateway assessment planned July 2022.
Airport 21t May 21 Collaborating with ACOG anfer TMA
ACP-2018-60 sponsors on the combined prograﬁ%@n
including implementation options.
o)
London In progress, N/A — ACP Developing and assessing options with Stag
Stansted Step 2A remained active gateway assessment planned for March 2022. §
Airport through Collaborating with ACOG and other LTMA
ACP-2019-01 programme pause sponsors on the combined programme plan
including implementation options.
London In progress, ACP restart Developing and assessing options with Stage 2
Biggin Hill Step 2A approved by CAA — | gateway assessment planned for September
Airport 215t May 21 2022. Collaborating with ACOG and other LTMA
ACP-2018-69
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sponsors on the combined programme plan
including implementation options.

Southampton
Airport
5\CP-2019-03

/‘OA

In progress,
Step 2A

ACP restart
approved by CAA —
30% June 21

Developing and assessing options with Stage 2

Collaborating with ACOG and other LTMA
sponsors on the combined programme plan
including implementation options.

gateway assessment planned for January 2023.

RAF\I\T t In progress, ACP restart Developing and assessing options with Stage 2
ACP-201 Step 2A approved by CAA — | gateway assessment planned for June 2022.
24% June 21 Collaborating with ACOG and other LTMA
O sponsors on the combined programme plan
@ including implementation options.
l
RiverOak In progresso N/A — ACP Stage 2 gateway assessment planned for April
Strategic Step 2A AD ained active 2022 following previous failed gateway.
Partners Q Collaborating with ACOG and other LTMA
(Manston pro e pause sponsors on the combined programme plan
Airport) O including implementation options.
ACP-2018-75 @
o g
0,
‘
Bournemouth | In progress, ACP restart & gateway assessment planned for
Airport Step 1B approved by CAA — De{déer 2021. Collaborating with ACOG and
ACP-2019-43 30%™ June 21 other L

options

sponsors on the combined
programm@; cluding implementation
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