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Chapter 1

Introduction

Note: This document was developed before the impact of COVID-19. Our original
intention was to publish this report in Spring 2020, however this was impacted by the
pandemic. We are publishing it now for completeness. Although this is now a
historical document, where relevant we have provided recent updates to aid the
reader.
1.

In 2017 the government published its Strategic Case for Airspace Modernisation.1 This
recognised that redesigning airspace will affect different people in different ways, and set
out the major benefits that modernisation can deliver including increasing capacity,
reducing delays and providing more fuel efficient routes.

2.

The Civil Aviation Authority (CAA) published its Airspace Modernisation Strategy2 (AMS) in
December 2018. Airspace modernisation will need to be delivered by a range of aviation
organisations, and a wide range of stakeholders will need to be engaged throughout this
delivery. The DfT and the CAA are committed to working with relevant stakeholders and
those tasked with delivery to ensure modernisation happens in a coherent and consistent
way.

3.

The AMS sets out 15 initiatives that the aviation industry must deliver to modernise UK
airspace. These initiatives will modernise: the operational concepts by which aircraft are
flown; the technology used for communications and navigation in airspace; and, arguably
the most complex challenge, the structural design of UK airspace.
February 2021 update: Despite the current international crisis caused by the
COVID-19 pandemic and its impact on the aviation industry and air traffic levels, the
need to modernise the UK’s airspace design remains clear. The DfT and CAA, as cosponsors of airspace modernisation released a statement in July 2020 confirming a
continued commitment to airspace modernisation and the need to consider how
individual organisations may progress airspace change in response to the Airspace
Change Organising Group’s (ACOG’s) report on ‘Remobilising the Airspace Change
Programme’.
Whilst the CAA will always regularly review its AMS, the impact of the COVID-19
pandemic means that we will need to undertake a review sooner than expected. The

1

https://www.gov.uk/government/publications/upgrading-uk-airspace-strategic-rationale

2

CAP1711 Airspace Modernisation Strategy, December 2018
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CAA intends to complete any revisions to the AMS to provide clarity to industry in
early 2022.
4.

Historically there has been no co-ordinated delivery plan for the airspace design changes
needed for modernisation. If airspace change sponsors do not co-ordinate a scenario could
be created whereby sponsors consult separately on, and then submit to the CAA for a
decision, conflicting design options. This would be inefficient, confusing for stakeholders,
and could cause major delays to the modernisation programme.

5.

The DfT and CAA (as co-sponsors of airspace modernisation) commissioned NATS En
Route PLC (NERL) to develop a co-ordinated implementation plan for airspace changes (or
airspace change masterplan) initially in the south of the UK, and to create a co-ordination
group (now known as the Airspace Change Organising Group (ACOG)) to lead the
preparation of the airspace change masterplan.

6.

The masterplan will set out where airspace change could be taken forward to provide
benefits, consider the potential conflicts, trade-offs and dependencies, and set out a
preferred implementation plan.

7.

NERL submitted a first iteration of the masterplan in August 2019, before ACOG was
formed. NERL’s work helpfully moved forward one of the most complex challenges of the
CAA’s Airspace Modernisation Strategy3. Once the co-sponsors received the first iteration
of the masterplan, we committed to assessing it, and to publishing it along with a summary
of our feedback. This report responds to that commitment.

3

CAP1711: CAA’s Airspace Modernisation Strategy
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Background
8.

On 2 November 2018 we wrote to NERL to commission and set out our expectations of the
work of the Airspace Change Organising Group (then called the Airspace Modernisation
Oversight Group). We asked NERL to set up the group to, as a matter of urgency, lead the
FASI South Programme of airspace modernisation to create a single coordinated
implementation plan for airspace changes in Southern England (an airspace change
masterplan).

9.

The letter is included in Appendix A. The expectations for the masterplan (paragraphs 5, 6
and 7 of the letter) were replicated in Chapter 6 of the CAA’s AMS. These expectations
were based on the factors set out in section 70 of the Transport Act 2000 4, which sets out
how the CAA must exercise its air navigation functions, including giving priority to
maintaining a high standard of safety.

10.

The content of the first iteration (southern UK) of the masterplan, how we would assess the
first iteration, and plans for future iterations were confirmed in our additional letter to NERL
on 30th July 2019, which is included in Appendix B for reference.

11.

Having now been established, ACOG is leading the preparation of the next iteration of the
masterplan, and the co-ordination of all airspace changes, including NERL’s upper airspace
proposals with individual airports. ACOG will also identify opportunities for additional
benefits covering areas such as fuel efficiency, reducing noise or improving access to
airspace for all users5, as set out in our commissioning letters.
February 2021 update: ACOG have taken over responsibility for the development of
the masterplan, and ACOG’s Steering Committee membership includes
representatives of all airspace users to ensure the impact of the mastplan on all
types of airspace user is taken into account.
ACOG recently published their report ‘Scenarios for remobilising the UK Airspace
Change Programme following the COVID-19 Pandemic’ which included a number of
recommendations. The timescales in which airspace modernisation will take place
will change, and we also need to consider what changes may be required to how

4

http://www.legislation.gov.uk/ukpga/2000/38/section/70

5

Since commissioning NERL, the CAA has received new Air Navigation Directions from the Secretary of State for
Transport in October 2019. The amended Directions require the CAA to regularly consider whether airspace
classification should be reviewed. In the future we will work with ACOG to align the masterplan development with
the airspace classification review that the CAA will carry out, and ensure the evidence and approach to both are coordinated.
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individual organisations progress their individual airspace changes and how they will
interact with NATS and ACOG.
ACOG’s work has shifted the masterplan development in a new direction, rendering
the content of Iteration One and the co-sponsor feedback less relevant, however we
are publishing it now for completeness.

February 2021
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Purpose of Masterplan Assessment
12.

The purpose of assessing the masterplan (or assessing work in progress towards the
masterplan) is to give us, as co-sponsors, confidence that our commission will be delivered.

13.

In assessing this and future masterplans we will review the content and analysis to check
whether it answers the questions in our commission letter, and check whether it accords
with public policy and strategy. We may offer feedback on areas in which we would expect
to see more detail or in which we believe further work will be necessary before we can
‘accept’ a more mature version of the masterplan.

14.

We may assess supporting technical details that are developed in the creation of the
masterplan, such as the operational concepts or assumptions. This means we may review
those technical details and offer feedback. Whether the designs are technically feasible will
be a regulatory decision made by the CAA's regulatory teams and not the co-sponsors.

15.

Assessment may take the form of written feedback on the work ACOG/NERL shares with
us. Assessment may include the co-sponsors or CAA oversight team being present at
various meetings as the masterplan work is ongoing to understand decisions that are being
made along the way, should that be necessary.

16.

The CAA will need to ‘accept’ a future version of the masterplan into its strategy, to give the
masterplan a statutory basis. The statutory basis is necessary because the Air Navigation
Directions6 state that the CAA must make airspace design change decisions in accordance
with its statutory strategy and plan for airspace modernisation. For the CAA to know
whether a proposal conflicts with, or supports, airspace modernisation it must review it
against the masterplan.

17.

The co-sponsors are preparing more detailed guidance on the basis for accepting future
iterations of the masterplan into the CAA’s strategy and plan. We expect to launch a short
public engagement exercise shortly.. The process of ‘acceptance’ will therefore only apply
to future more mature iterations of the masterplan. This is described in more detail below
under Next Steps.
February 2020 update: We launched a public engagement exercise on the criteria
for assessing accepting a masterplan in February 20207, and expect to finalise this in
Spring 2021.

6
7

https://www.caa.co.uk/Commercial-industry/Airspace/Airspace-change/Legislative-framework-to-airspaceCAP1887: Proposed Criteria for Assessing and Accepting the Airspace Change Masterplan
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Expected content of Iteration One
18.

The first iteration of the southern masterplan was intended to be a high level airspace
change plan with preliminary milestones for the airspace changes required for the
programme referred to as FASI-S, and supporting analysis including operational concepts.
We expected that the first iteration would include the following:
▪

forecast growth and bottlenecks in airspace (bottleneck meaning features of the airspace
design or operation that have the potential to restrict the flow of aircraft and thereby reduce
the capacity of the airspace system as a whole);

▪

operational and technical concepts to deliver the southern masterplan ACPs (also
referred to as FASI-S airspace changes);

▪

a preliminary airspace change plan based on this analysis that has been derived from
submissions from all of the airspace change sponsors involved. The plan will include
preliminary milestones for individual airspace changes and their progress through the CAP
1616 airspace change process, and the critical path. It will not at this stage include the
interdependencies between those airspace changes.

19.

We also agreed that:
▪

The first iteration may not include detail on conflicts and interdependencies at this stage,
but a more mature version of the masterplan will need to.

▪

This first iteration may not include potential airspace changes identified by NERL that are
driven primarily by the potential to reduce noise or reduce controlled airspace (or the other
factors listed in the original commission letter), but will help to inform airspace change
sponsors on opportunities that may be included in their designs aimed at accommodating
additional runway capacity and/or making best use of existing runway capacity. Once
published, it may also give wider stakeholders an opportunity to engage on whether and
where such opportunities may exist.

20.

In anticipation of this work, we expected that this first iteration of the masterplan would
include some initial, top down analysis that could help to identify those additional airspace
changes, specifically:
▪

all controlled airspace usage in the south east of the UK below 10,000 ft would be
reviewed and visualisations of the airspace created, indicating areas where controlled
airspace is being used less intensively. This will highlight any geographical areas within the
current operation where controlled airspace could be reduced through an airspace change,
though any decision to do so would require a full airspace change process including a
safety analysis. This analysis would be updated when airspace change designs below
10,000 ft are at a mature stage.

▪

heat maps of aircraft noise below 7,000 ft for the airports involved in the masterplan will
be provided. This will highlight areas subject to two or more traffic routes that could
potentially be alleviated through airspace changes identified in the masterplan.

February 2021
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Assessment of Masterplan Iteration One
21.

This section provides our assessment of the first iteration of the masterplan covering
southern UK airspace, which is included in Appendix C for reference. We have a number of
strategic issues to highlight, as well as some specific recommendations below.
February 2021 update: Please note that the masterplan and co-sponsor
assessment was written before the COVID-19 pandemic, and therefore may now be
less relevant.

Forecast growth and bottlenecks in airspace (Masterplan
chapters 4 and 5)
22.

A range of different future forecasts for growth have been presented in the masterplan.
NERL’s own forecasts are at the lower end of the range, whilst considering airports own
individual growth aspirations provides a higher end of a forecast range. Based on NATS'
forecasts, capacity increases of more than 20% will be required in a number of sectors in
order to accommodate demand. This increases to 30% when airport forecasts are
considered.

23.

We consider that the inclusion of forecasts of airports’ growth aspirations are consistent
with the intent of the Airports National Policy Statement (ANPS)8 regarding making best use
of runways. We agree that reflecting a forecast range is therefore prudent.

24.

NERL have illustrated the likely areas of network growth in the South of the UK in their
Figure 7. This highlights significant levels of network growth with many congested routes
projecting increases of more than 50%. Demand vs capacity bottlenecks within different
airspace sectors have been illustrated in their Figure 8.

25.

The potential projected benefits presented include a 30% increase in capacity to deal with
‘expected levels of growth’ across Southern UK airspace.

26.

NERL have provided sufficient infomation in response to this request. However, the
operational concept described suggests a likely phased deployment as aircraft capability
evolves. We recommend that future iterations illustrate the level of capacity provided for the

8

https://www.gov.uk/government/publications/airports-national-policy-statement
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different phases of deployment, with a comparison of expected forecasts, describing where
constraints may be present.
27.

It would also be useful for the co-sponsors and stakeholders to understand the extent to
which the growth included in the forecasts has already been determined by the planning
system, or is new growth yet to be approved in planning policy decisions. This is important
because growth will benefit consumers and the UK economy, but might – in some
circumstances – need to be carefully managed to deliver other airspace objectives such as
fuel efficiency, noise reduction or improved access for other airspace users.

Operational and technical concepts to deliver the Masterplan
(Masterplan chapter 3)
28.

NERL have described the operational and technical concepts envisaged to deliver benefits
across southern UK in chapter 3, building on their feasibility study.9 This set out a vision for
a systemised network of separated 3D tubes in the sky, reducing air traffic controller
intervention, increasing capacity and providing continous climb and descent opportunities.

29.

The operational concept described in Chapter 3 essentially remains the same, however the
suggestion is that a phased delivery is required as it relies on the evolution of aircraft
capability. For example, moving from separated 2D routes to 3D tubes within a systemised
network, and also the use of an interim ‘transition’ airspace (i.e. traditional airspace with
conventional air traffic control), linking the lower level systemised network with upper level
Free Route Airspace.10 NERL have made a number of useful comparisons with existing
operations in Germany and the USA.

30.

NERL have responded to the commissioning letter question regarding operational
concepts, but we would value further detail on both their maturity and on the new approach
to phased delivery. We would like future iterations to build on this further describing the
expected implementation timeframes for each phase and setting out which other
operational and technology deployments are critical enablers. For example, the masterplan
describes a reliance on Flight Management Systems, Performance Based Navigation
capability, Air Traffic Control tools and agreements with other neighbouring States on speed
or flow control procedures. The next iteration of the masterplan should describe how these
critical enablers are being developed and deployed, including details of any risks and
potential short-term mitigation strategies if these are unachievable. The implications for
Transition Altitude11 should also be described.

9

The DfT published NERL’s feasibility study, and the CAA’s assurance of it, alongside the Aviation Strategy Green paper
in December 2018.

10

The aim of FRA is to provide airspace users with the ability to flight plan and fly the most efficient route of their choice
through high-level airspace without being constrained by a network route structure.

11

The transition altitude is a published height above sea level at which pilots climbing to their cruising level change their
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31.

We would also like to know whether the amendment to the tubes concept will have any
impact on any of the airspace modernisation objective parameters i.e. the extent of
commercial traffic growth, the access for other airspace users, and/or noise reduction.

32.

The masterplan states that where aircraft equipage is an issue, it may be possible to create
specific corridors for aircraft departing from or arriving to smaller airfields that sit outside of
controlled airspace. It is unclear if these potential corridors are being considered as part of
existing airspace change proposals or whether these may require additional airspace
change proposals to be brought forward. Our view is that these potential changes, including
any trade-offs, need to be considered as part of the masterplan process, co-ordinated by
ACOG.

A preliminary ACP plan (Masterplan chapter 2)
33.

We note that the programme plan has not been co-ordinated at this stage, and it is NERL’s
view that this would be possible when all airspace change sponsors have developed their
design options identified during Stage 2 of the CAA’s CAP1616 process. The current plan
involves individual sponsors reaching gateway 2 (at the end of Stage 2) at different times
between February and July 2020. The CAA is expected to make decisions at these
gateways, but needs to understand the conflicts and interdependencies between changes
in order to make those decisions. For example, before allowing an airspace change design
to progress, we will need to understand whether other design changes are needed to
enable it, or whether there are any conflicts with other airspace that will need to be
resolved.

34.

In order to address this, the CAA wrote to FASI-S sponsors to explain why we need to see
coordination before the proposals can pass through gateways in the process. We explained
that an individual airspace change proposal will not proceed through gateway 2 unless the
sponsor can demonstrate the options developed though stage 2 are the product of coordination with other sponsors and that this co-ordination should be carried out under the
masterplan. This means that we would like to use the masterplan to understand the extent
to which our regulatory decisions on individual airspace changes need to be made in a
coordinated way, i.e. the masterplan should tell us whether there is an interdependence
between two or more changes. More information on airspace change decision making in
the context of the AMS can be found on the CAA’s website.12

35.

NERL’s concurrent approach to all airspace changes in Iteration One of the masterplan
carries increased risk to the successful planning and implementation of modernisation by
requiring that all airspace changes progress at once. If one airport’s airspace change is
delayed, the entire programme could be delayed. We believe alternative approaches should

barometric altimeter pressure setting from regional to common international standard setting.
12

https://www.caa.co.uk/Commercial-industry/Airspace/Airspace-change/Airspace-change-proposals-in-the-FASI-Sand-FASI-N-programmes/
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be considered, including developing the masterplan as a series of sequenced airspace
changes grouped together in batches or modules of interdependent airspace changes,
concentrating on the government policies outlined in the AMS. Evidence-based prioritisation
and co-ordination of modules of airspace changes and their sponsors should take place
before change proposals reach gateway 2 of the airspace change process.
36.

One of the government policies in the ANPS is for a third runway to be built at Heathrow
Airport. It may be necessary for airspace designs to integrate new traffic for this runway,
and therefore co-ordination between different airspace change proposals is vital. The next
iteration of the masterplan will need to include more detail on those changes that are
necessary to enable this policy to be delivered. This will need to include a critical pathway
that we can monitor to determine whether Heathrow’s third runway will be operable by
2030 as set out in the Airports National Policy Statement.
February 2021 update: shortly before the COVID-19 pandemic resulted in a UK
lockdown, the Appeal Court ruled Parliament’s Airports National Policy Statement
(ANPS) had no legal effect unless and until the Secretary of State has undertaken a
review of it. This ruling has since been overturned by the Supreme Court following an
appeal by Heathrow Airport Ltd.

37.

We would also like to know whether other policies and objectives are also deliverable,
including growth at other airports, environmental mitigations including noise reduction, and
improved access for other users. In short, it is essential that we understand whether the
masterplan is delivering all policies and objectives, and whether there are any trade-offs
between their delivery at both a local and masterplan-wide level.

38.

The masterplan describes military requirements in general, but no specific military led
airspace change proposals are included on the programme plan at present. In the next
iteration we would expect to see any military airspace changes included in the co-ordinated
programme plan. Alternatively the masterplan could offer confirmation that there are no
specific airspace changes required in Southern UK in these timescales, or that other
sponsors airspace changes are addressing military requirements adequately.

Controlled airspace usage (Masterplan chapter 6)
39.

We welcome the initial analysis of controlled airspace usage at c3,000ft and c10,000ft
showing flight density radar plots. It is likely that most users of uncontrolled airspace
operate at lower levels, and where most opportunities would be sought to release controlled
airspace as part of the design. However, we would also note that although low or no usage
suggests potential opportunities to release controlled airspace, stakeholders should be
made aware that the airspace may still be required for safety reasons, which will need to be
taken into account when considering specific opportunities.

February 2021
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40.

As the masterplan is developed further the co-sponsors will require that a specific section
covering an assessment of the potential impacts on general aviation and potential
mitigations is included in each iteration of the masterplan.

41.

Since commissioning NERL, the CAA has received new Air Navigation Directions from the
Secretary of State for Transport in October 2019. The amended Directions require the CAA
to regularly consider whether airspace classification should be reviewed and carry out a
review which includes consultation with airspace users. This enhances initiative 10 of the
AMS.

42.

As a first step, the CAA launched a public consultation in December 2019 to identify priority
volumes of airspace that could be amended to better reflect the needs of all airspace users
on an equitable basis.13
February 2021 update: Since this document was written, the CAA has also consulted on
and published it’s new airspace classification procedure.These documents can be found
here:
CAP1935: Outcome of the consultation on the Airspace Classification Review 2019/20
http://publicapps.caa.co.uk/modalapplication.aspx?catid=1&pagetype=65&appid=11&mo
de=detail&id=9673
CAP1991: Procedure for the CAA to review the classification of airspace
https://publicapps.caa.co.uk/modalapplication.aspx?appid=11&mode=detail&id=9865

43.

The masterplan includes radar data to show controlled airspace use to help inform our
review. In the future we will work with ACOG to align the masterplan development with the
airspace classification review that the CAA will carry out, and ensure the evidence and
approach to both are co-ordinated.

Heat maps of aircraft noise below 7,000 ft (Masterplan chapter
8)
44.

We welcome the presentation of heat maps in figures 11 and 12 as a proxy for noise
concentration below 7,000ft. However, it is unclear over what period of time the radar plots
have been produced, and we recommend that future analysis should cover at least one
year to cover seasonal differences.

45.

Figure 11 provides an overview of traffic patterns below 4,000ft in Southern UK. The maps
depict high concentrations of traffic around airfields. It is stated that the distribution of traffic

13

CAP1935 Outcome of the consultation on the Airspace Classification Review 2019/20
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is indicative of the current methods of operation. Systemising the airspace should act as an
enabler for traffic to be handled in an increasing predictable manner, with the opportunity
for defined periods of respite for local communities.
46.

Moving forward we recommend that consideration is given to using noise data to engage
stakeholders, and to invite views on opportunities to reduce noise. This could include
making the heat maps available in a more user friendly format to allow stakeholders to
interrogate them in more detail. This should be capable of highlighting areas subject to two
or more traffic routes that could potentially be alleviated through airspace changes identified
in the masterplan.

47.

In due course ACOG will need to consider how best to assess potential opportunities to
bring forward noise improvements, including a means of prioritising them. This might
include identifying areas where an airspace change could be initiated to reduce noise, and
advising us of potential sponsors of that change.

Other recommendations
48.

NATS Environmental Best Practices – Noise, Emissions and Air Quality (Masterplan
chapter 10) – We recommend that the next iteration of the masterplan includes references
to the Government’s altitude based priorities as set out in the Air Navigation Guidance
2017.14

49.

Evidence of Stakeholder Management (Masterplan chapter 11) – Given the concept of
operations as described relies on aircraft performance we recommend that the programme
of engagement includes aircraft manufacturers to test the main features of the concept and
the implementation timelines from a flight operations perspective. As set out in the AMS
and governance annex, we would also like to see an engagement plan that takes account
of all entities included in the airspace modernisation governance structure.

50.

ACOG Setup, ToRs and Governance (Masterplan chapter 13) – Given that the concept of
operations relies on aircraft performance and relevant enabling technology to fly through 2D
and ultimately 3D tubes, we recommend that ACOG consider how they will include the
aircraft performance expertise in the structure, relevant to each phase, to ensure a
successful outcome.

51.

Risks (Masterplan chapter 14) – A number of are risks are evident in the masterplan, in
particular the reliance on technology enablers, including aircraft Flight Management
Systems, and operational enablers, such as securing agreements with neighbouring States
on flow and speed procedures. These may not fit naturally into the risk categories
suggested. We look forward to the key risks being considered and reported in the next

14

DfT, Air Navigation Guidance 2017: Guidance to the CAA on its environmental objectives when carrying out its air
navigation functions, and to the CAA and wider industry on airspace and noise management.

February 2021

Page 15

CAP 1884
Masterplan Iteration One

Chapter 5: Assessment of

iteration. We recommend that as well as mitigations, the impact of the risk materialising and
potential contingency position should be identified.

February 2021
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Next Steps
52.

Having now been established, ACOG is leading the preparation of the masterplan and coordination between the sponsors of all airspace changes, including NERL’s upper airspace
proposals with individual airports. ACOG is also identifying opportunities for additional
benefits covering areas such as reducing noise or controlled airspace. Future masterplan
iterations will therefore be led and developed by the ACOG staff team within NERL.

53.

We expect ACOG to take the co-sponsors assessment feedback into account. In particular,
ACOG will need to address as a priority how to achieve adequate co-ordination between
different airspace change proposals, whilst also reducing the risk of delaying the whole
modernisation programme. We believe alternative approaches should be considered,
including developing the masterplan as a series batches or modules of interdependent
airspace changes, concentrating on the government policies outlined in the AMS. The next
iteration will also need to cover the expectations set out in paragraphs 12-15 of our letter of
30th July 2019 included in Appendix B.
54.

The co-sponsors are preparing more detailed guidance on how we will ‘accept’ a future
iteration of the masterplan into the CAA’s strategy. This ‘acceptance’ is necessary because:
▪

The CAA is the regulatory decision-maker for airspace changes. Airspace changes
must be developed and proposed by a change sponsor in accordance with the
CAA’s airspace change process, as set out in CAP 1616. The Air Navigation
Directions state that the CAA must make airspace design change decisions in
accordance with its statutory strategy and plan for airspace modernisation.

▪

The Government has now introduced the Air Traffic Management and Unmanned
Aircraft Bill15 into Parliament. It will create new powers for the Secretary of State16 to
decide to compel development of an airspace change. When determining whether
to use the power, the Secretary of State would consider advice from the CAA
regarding how it will assist in delivering the CAA’s strategy, and any plan within it.
This advice would therefore need to take account of the masterplan, and how
critical an airspace change was to achieve airspace modernisation.

▪

Acceptance of the masterplan is a separate regulatory decision to airspace change
decisions. However, individual airspace designs must still be regulated and decided
upon in accordance with CAP1616 and the AMS (with an accepted masterplan
becoming part of the AMS).17

15

https://services.parliament.uk/Bills/2019-20/airtrafficmanagementandunmannedaircraft.html

16

The Secretary of State may choose to delegate this power to the CAA.

17

More information on airspace change decision making in the context of the AMS can be found at
https://www.caa.co.uk/Commercial-industry/Airspace/Airspace-change/Airspace-change-proposals-in-the-FASI-S-
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The CAA will develop this new regulatory process which will set out clear points of
interaction with the CAP 1616 process, and clear indications as to which decisions
would be made by different CAA teams. We expect to launch a short public
engagement exercise in February 2020, and expect a final acceptance process to
be published in summer 2020, ahead of our assessment of future iterations of the
masterplan.
February 2021 update: We launched a public consultation exercise on the criteria
for assessing and accepting a masterplan in February 202018, and now expect to
finalise the outcome in Spring 2021.

56.

Tfhe co-sponsors may also need to develop policy to help guide decisions on how tradeoffs should be struck between different airspace changes. For example, between the
different objectives that a single airspace design could be focused on achieving (i.e.
reducing controlled airspace, increasing commercial capacity, noise reduction etc).

57.

This policy guidance may also be needed to help ACOG/ the co-sponsors determine how to
make trade-offs and help guide decisions where the relationship between two or more
airspace changes will reduce opportunities for, or create impacts on another sponsor’s
airspace design regarding the following, in no particular order, noting that safety is our
overall priority:

58.

▪

Noise distribution.

▪

Access for other users including General Aviation, military, UAS or others.

▪

Commercial growth

▪

Air quality or fuel efficiency.

The potential policy guidance and the acceptance of a masterplan would not override the
need to consider all these factors when developing an airspace change, each of which must
still follow the CAP 1616 process.
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Southern UK Airspace Masterplan

1. Preface
In November 2018, the Department for Transport (DfT) and the Civil Aviation Authority (CAA)
commissioned NATS to produce a Future Airspace Strategy Implementation (FASI) South
Masterplan (or "Masterplan" for short). The Masterplan will create a coordinated implementation
plan and timeline for airspace changes that identify where changes could be developed in the
South of the UK. The Masterplan will identify where airspace changes are needed to deliver
improvements to: safety; capacity; noise; air quality; fuel efﬁciency; access to airspace for users
(including where controlled airspace is no longer justiﬁed or should be a different classiﬁcation);
military access; or to introduce new technology. This Masterplan represents a ﬁrst iteration of
our proposals as they stand in July 2019, with some initial assumptions and data.
NATS intends that this Masterplan will be used by key stakeholders including the Airspace
Change Organising Group (ACOG), airports, the military and the London Airspace Modernisation
Project (LAMP) team as the concepts and designs of airspace change are progressed over the
coming years. A copy of the commissioning letter is included in the appendices.

Further information relating to: noise distribution; design principles; environmental best practice;
evidence of engagement; a mediation and legislative process and risks are outlined.
The Masterplan also provides an update on the setup and governance arrangements of ACOG,
an independent body within NATS which will provide co-ordination between stakeholders by
coordinating the delivery of some of the initiatives in the Airspace Modernisation Strategy.
The FASI South Concept of Operations describes the operational and technical concepts
required to facilitate airspace change and the level of maturity and risk associated with the
proposed enhancements. In this respect, this document expands on the information provided
in the May 2018 NATS Feasibility Report to the Secretary of State for Transport.1 That report
considered whether there is sufﬁcient capacity in the South of the UK to accommodate airports’
potential future demands; the interdependencies between different airports’ potential future
demands; and an initial plan for the delivery of airspace change.

As a critical part of the UK’s national infrastructure, the strategic rationale for modernising
airspace is set out in the CAA’s Airspace Modernisation Strategy (CAP 1711):
“…to provide more choice and value for consumers, through the capacity for airlines to add
new ﬂights, reduced ﬂight delays and enhanced global connections that can help boost the UK
economy, while continuing to improve safety standards. Unlocking the beneﬁts of modernisation
will make journeys faster and more environmentally friendly. Better airspace design can help
with the management of noise impacts and improve access for other airspace users…”
This Masterplan is set against the context of the FASI South programme of cooperative airspace
development, which is the umbrella term for the concept of modernising air trafﬁc services
(ATS) in the South of the UK. NATS and 18 airports in the South (see Figure 1) have been working
collaboratively for just over two years on the development of the programme.
This ﬁrst iteration is based on the FASI South Programme Plan, which is run in accordance
with the CAA’s statutory airspace change process (known as CAP1616). However, it also takes a
broader, strategic view of future airspace requirements. The initial focus of the Masterplan is on
the South of the United Kingdom, recognizing the complexities and interdependencies
in the region.
To support this, this ﬁrst iteration provides an overview of the FASI South programme plan and
Concept of Operations; forecasted growth; bottlenecks; underused controlled airspace analysis
and future military airspace requirements.
1

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/ﬁle/763085/nats-caa-feasibil ty-airspace-modernisation.pdf
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2. FASI South Programme Plan
Chapter Summary:
This chapter outlines how the FASI South programme plan has been developed in
collaboration with airspace change sponsors and ACOG’s role in managing identiﬁed
risks and opportunities.
The FASI South programme goal plan has been developed in collaboration with 18 airports in the
South of the United Kingdom and NATS. The programme plan articulates the key milestones within
the CAA regulatory airspace change process for each sponsor as well as indicative timeframes.
ACOG will play a critical role in coordinating this process and will be responsible for considering
the risks, opportunities and associated interdependencies of each of the proposed plans.
The programme goal template (Figure 2) has been designed as an available resource tracked by
the FASI South sub-group and FASI South programme board. It has yet to be fully coordinated by
ACOG. The Programme so far has provided the opportunity for all stakeholders to submit ACP
milestones beyond July 2020 and to suggest provisional implementation timelines.
The information provided by the ACP Sponsors is outlined in the goal plan. ACOG and NATS will
be further reviewing the FASI South programme plan given the predicted interdependencies
between some ACP sponsors. For instance, some of the current consultation timelines are not
aligned sequentially or geographically. There may be a need for further alignment and mediation
given the interactions between so many airports, particularly in London and the South East. It is
expected that a more detailed plan will become available at Gateway 2B.
Crucially, this ﬁrst iteration will not identify interdependencies between ACPs. NATS intends that
this analysis will have been completed when all sponsors reach Gateway 2B of the CAP1616
process. Overlaps in airspace designs will be identiﬁed during the design processes and ACP
sponsors will seek to resolve these compromises with other ACP sponsors in conjunction with
their stakeholders.
This iteration of the Masterplan does not identify the minimum number of changes that are
necessary to ensure that major airspace projects (e.g. to accommodate new runway demand)
are viable. For example, it is not yet known what airports would also be required to modernise
their airspace in order to permit Heathrow growth. This work will be facilitated in a transparent,
independent manner by ACOG with ACP sponsors and will subsequently be included in any
consultation material. In addition this Masterplan does not include analysis or identiﬁcation of
additional speciﬁc airspace changes to address military, GA or noise imperatives in isolation.

6
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Overleaf the goal plan is shown for the FASI South programme. The programme coordinates
the development and deployment of the co-dependent ACPs led by NATS and the airports that
operate in Southern UK. The goals in the plan are structured around the stages, gateways and
key deliverables in the CAA’s regulatory airspace change process. The FASI South airports and
NATS are committed as far as is practicable to align their individual airspace developments with
a common timetable.
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3.1.2. Outbound Procedures
Aircraft will leave the runway and follow the new departure routes (designed and implemented
by each speciﬁc airﬁeld in cooperation with the NATS project LAMP, and other airﬁelds/airspace
users) to an entry point within the new network. From this point, the aircraft will follow a highly
accurate 2D PBN route, designed to utilise the latest separation standards that the CAA CAP1385
allows, towards its UK exit point.
The aircraft will then follow these routes, which will reduce the requirement for controller
intervention, subsequently reducing workload for controllers and improving overall network
efﬁciency. By introducing vertical restrictions into these routes, it will be possible to create
‘3D routes’ that aircraft will be able to utilise and ﬂy through with minimal input from air trafﬁc
control. Initially, the routes will require relatively broad vertical tolerances to allow for the differing
performance characteristics of the aircraft utilising the space.

3D Routes
As part of NATS’ feasibility assessment into airspace modernisation, a ‘3D route’ concept has
been created which utilises both lateral and vertical constraints to higher levels than existing
procedures. Aircraft would be able to follow a number of set routes, deﬁned by the local
airport in consultation with their local communities, airspace users and other stakeholders,
from take-off up to Flight Level 70 (approximately 7,000 ft.) at which point they would join one
of a series of PBN routes in the sky. From here, thanks to the lateral separation provided, they
could use continuous climb and descent between FL70 and FL305, after which they would
be able to transition to free-routing. For the purpose of modelling only, airports were asked to
indicate in the broadest terms potential routes to FL90. 2
Currently, the performance of aircraft on departure varies due to the operation of the Flight
Management System on board, meaning that a degree of controller input in the vertical plane will
still be required. By utilising an advanced toolset, the vertical constraints could also be managed
by a controller. As further understanding is obtained and adjustments to FMS develop, it will be
possible to utilise vertical constraints throughout these routes without the need for controller
intervention. Ultimately, it should be possible to have low and high performance routes to cater
for aircraft with an array of performance capabilities. Use of the same route for both heavy
transatlantic aircraft and lighter domestic aircraft, for example, would not be an efﬁcient use of
airspace given the performance envelopes of such aircraft are signiﬁcantly different.
This subsequently enables the majority of aircraft to ﬂy an increasingly efﬁcient ﬂight proﬁle
route; some will get continuous climb departures from ground to Free Route Airspace through
better ﬂight proﬁle management and with minimal controller intervention. Through the ACP
consultation process, it will be possible to provide local communities and ﬂight planners with a
range of options. For airport communities, greater deﬁnition of the vertical proﬁle will make the
low-level airspace more efﬁcient and could provide the opportunity for greater levels of respite in
their designs providing deﬁned breaks from aircraft overﬂying communities.

Figure 3: Schematic view of the future airspace.
2

As technology continues to develop and next generation aircraft come into the system, it will
be possible to introduce tighter level restrictions into these routes, or perhaps gradients to ﬂy,
allowing the separation between routes to be safely reduced. This will further reduce delays,
increase the environmental efﬁciency of the airspace and increase capacity. It will also be
necessary to have a degree of tool-based conformance monitoring to ensure aircraft sustain the
appropriate tolerances necessary to ﬂy the PBN routes and to alert controllers when deviations
occur. This will be enhanced by on-board conformance monitoring on the aircraft where they are
so equipped, utilising Required Navigation Performance (RNP) speciﬁcation, for example.

https://publicapps.caa.co.uk/docs/33/CAP%201385%20APR16.pdf
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Speed proﬁles will also be a part of the inbound procedures. This will improve predictability in the
overall network, reducing terminal holding and emissions. This will be achieved by maintaining
longitudinal spacing between aircraft, created before entering the systemised network, and
allowing on-time arrivals. Once on the inbound route, the aircraft should need few instructions
until entering the approach phase of ﬂight, meaning that almost continual descent approaches
could be possible from cruising altitudes.
Neighbouring ANSPs and adjacent sectors within the UK will need to stream arrivals before
entering the system in order to provide a steady supply of aircraft to the approach units responsible
for the ﬁnal phase of the ﬂight. These units provide the air trafﬁc service which delivers accurate
and optimal spacing on ﬁnal approach in order to maximise the runway utilisation.
This will enable a signiﬁcant reduction of low-level orbital holding in the London area. Aircraft will reduce
speed earlier in the en-route phase and at higher levels. This is more efﬁcient in terms of reducing
emissions and fuel burn and also reduces the noise impact of lower-level holds on local communities.
Figure 4: Traditional vertical holding stacking (white) with London City PBN routes (gold) within Southern
UK airspace.

‘Letterboxes’ in the Sky
NATS developed a feasibility assessment for airspace at the request of the Secretary of
State. This outlines the concept of ‘letterboxes’ in the sky at 7,000ft, i.e. entry points to the
network airspace. NATS will develop this concept further and propose an airspace change to
the CAA for the network, interfacing with an airport at the letterbox. Airports, in co-operation
with NATS and each other, will design ﬂightpaths into and out of these letterboxes, proposing
these airspace changes to the CAA. Both NATS and the individual airports will have to follow
the CAA’s airspace change process, including engagement and consultation requirements,
when they design the changes deemed necessary.

3.1.3. Inbound Procedures
Inbound aircraft will follow 2D PBN routes with vertical proﬁles created by level restrictions at
various waypoints. This method of operation is already in use by other Air Navigation Service
Providers (ANSPs), such as Deutsche Flugsicherung (DFS) in Germany, where some inbounds
to Frankfurt follow a fully deﬁned arrival route from 35,000ft. The Federal Aviation Authority
(FAA) in the United States is also deploying this type of route throughout their Metroplex
airspace update, and it is currently in operation for inbounds to major airﬁelds such as
Washington Dulles and Baltimore.
10
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3.1.4. Network Management
3.1.4.1. Inbound Procedures
Inbound aircraft will be streamed prior to entering systemised airspace. This may require
aircraft to slightly adjust their speed in the latter phase of cruise ﬂight in order to provide suitable
spacing prior to entry into descent-phase systemised airspace. This speed adjustment provides
environmental and fuel-saving beneﬁts when compared with the current practice of ﬂying orbital
stack holding at lower altitudes close to the airport.
Suitably spaced inbound aircraft will then follow 2D PBN routes, with a limited number of vertical
constraints applied where necessary. This method of operation is already in use by other Air
Navigation Service Providers (ANSPs). As the ability of aircraft to follow vertical proﬁles (deﬁned
in terms of a climb or descent gradient), evolves, the airspace design will also evolve to make use
of this capability to increasingly separate routes vertically.
Aircraft descending on systemised routes may be required to follow standard speed proﬁles in
order to maintain suitable spacing. However, this will enable greater use of continuous descent
approaches from a much higher altitude as well as maintaining capacity on routes.

Southern UK Airspace Masterplan

3.1.4.2. Outbound Procedures
Systemised airspace greatly reduces the interaction between aircraft departing from adjacent
airports but potential complexity will still exist as aircraft depart systemised airspace.
Airports already provide information about departing aircraft timings into network management
systems, and the accuracy of such information is continuously improving as the larger airports
improve their systems and procedures. Deployment of improved network management tools,
updated by improved airport departure systems, will enable periods of potential high trafﬁc
complexity to be detected earlier, enabling a solution to be put in place earlier. Such solutions
may include slightly adjusting the departure ﬂow rate from affected airports before aircraft
taxi and are committed to a taxiway order, or making use of alternative departure routes where
suitable alternatives exist.
Free Route Airspace (FRA)
The aim of FRA is to provide airspace users with the ability to ﬂight plan and ﬂy the most efﬁcient
route of their choice through high-level airspace without being constrained by a network route
structure. This concept of operations has already been deployed in parts of Europe, such as
Ireland and Scandinavia, and is a mandated European requirement. Amongst many beneﬁts
this will reduce CO2 emissions per ﬂight, reduce overall cost per ﬂight, reduce total fuel burn and
provide improved predictability in ﬂight time, optimising airline and airport operations.

3.1.5. Airspace Interfaces
It is yet to be decided at what ﬂight level systemised airspace will operate. It is suggested by
NATS that the routes could terminate at the interface with Free Route Airspace (generally
above 30,000 feet).
This network airspace change would maximise the environmental beneﬁts both in the air and
on the ground, whilst also improving intervention and would enable increasingly accurate ﬂight
planning for airlines. By creating repeatable and consistent routes, the network will be easier to
understand and manage.

An interim ‘transition’ airspace may therefore be needed, where aircraft exit and enter the
systemised network at known points but pass into a more ‘traditional’ type of airspace where
controllers handle the trafﬁc giving tool-supported tactical clearances. This airspace would sit
between the systemised network from approx. 24,500ft to Free Route Airspace above 30,000ft.
Interface will also exist with surrounding ANSPs where the route proﬁle means that the aircraft
will never reach FRA in UK airspace. It will be necessary to deﬁne, through negotiation, the exit
and entry points to and from the network at the airspace boundaries at discrete points through
which all aircraft must pass in order to maintain separation within the network. This will be
beneﬁcial to our neighbours, as they will have a predictable ﬂow of trafﬁc out of the UK always at
the same point and at the same level.

3.1.6. Other Airspace Users
While the vast majority of airspace users within the new systemised network will be from
the commercial air transport industry, the airspace needs to be open and usable by other
stakeholders. The General Aviation community is currently, dependent on qualiﬁcation and
airspace classiﬁcation, able to ﬁle and ﬂy within controlled airspace, which will continue. Where
the equipment on these aircraft meets the minimum speciﬁcation necessary they will be able to
use the network as any other user would.
It may be necessary to create discrete routes for aircraft departing from or arriving to smaller airﬁelds
that sit outside of controlled airspace in order to reduce any disruption to larger airﬁelds.
For the military, there will be increased predictability in terms of being able to avoid civil air
trafﬁc routes in the network, and intentions of civil aircraft will be better understood by military
controllers. Routes or corridors will be provided where aircraft can cross controlled airspace in
a safe and predictable manner, should this be required.
If an airspace user does not meet the equipage requirements to ﬂy in the network, such as small
private general aviation aircraft or older commercial aircraft, they will have to route around the
area. It may be possible to provide speciﬁc corridors for this purpose, which would be safely
separated from the wider network routes. These corridors may provide less efﬁcient routings
than the systemised network.

However, this would mean large-scale change not only in the London Terminal Manoeuvring Area
but also in en-route airspace. The scale of such an airspace change would be unprecedented
and could take many years to deliver, due to constraints in the wider airspace change industry.
The current AIRAC (Aeronautical Information Regulation And Control) cycle, for instance, deﬁnes
the dates at which airspace changes can be delivered around the world and has a ﬁnite capacity.

NATS commercial in conﬁdence
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3.2. Description of the Projected Beneﬁts

3.2.4. Foundation for Future Technologies

3.2.1. Maintaining and Enhancing Safety Standards

A systemised airspace without the need for tactical intervention means that the airport, airline
and airspace can ‘operate to plan’. Systemisation allows better punctuality, which enables
the arrival time of an aircraft to be planned and resources ﬁne-tuned to efﬁciently manage
operations. For example, the arrival gate is ready just in time, the tug arrives just in time, and the
capacity of baggage, customs etc. can be better matched to the known schedule and plan.

The UK’s airspace has an excellent current safety record. However, as air trafﬁc continues to
grow, it is important that the airspace evolves in order to safely handle increased trafﬁc demand.
The concept of routes which are separated by design, in addition to a number of planned
enhancements to the air trafﬁc control toolset, will ensure that UK airspace continues to operate
in a safe manner. Furthermore, it is projected that the airspace enhancements highlighted in this
document will provide a safety improvement within Southern UK airspace.

NATS is investing in Air Trafﬁc Management Planning tools to optimise and stream trafﬁc inbound
to airports through airspace that is designed to facilitate streaming and spacing. This will maximise
environmental beneﬁts and fuel savings whilst delivering stable, high-capacity ﬂows.

3.2.2. Reduction in Delays

Figure 5: Potential Environmental and Economic Beneﬁts.

In 2018, there was a total of 268,000 minutes of delay due to airspace capacity in the UK. It is
currently estimated that if no changes are made to the airspace and trafﬁc increases in order
to maximise the ground infrastructure available, there will be more than 30 times this level
of delay by 2030. Such levels of delay are far greater than airports and airlines could tolerate
commercially which would jeopardise UK ambitions for growth.
The concept described here will deliver a 30% increase in capacity within Southern UK airspace.
This should more than meet the increase in demand expected in 2030 and reduce delays below
current levels.

3.2.3. Environmental Improvement
A central objective of the concept is that wherever possible, aircraft are able to climb and descend
continuously given improvements in aircraft technology. In addition, the Concept of Operations
does not rely on vertical holding at low levels close to airports.
These improvements could reduce CO2 emissions in UK airspace by up to 20% per ﬂight. In addition,
the introduction of continuous climbs and descents for aircraft will reduce noise for local communities.

12
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10-20%

Reduction in fuel burn and
CO2 based on enabled fuel
savings of between 90kT
and 180kT of aviation fuel
per annum.

Signiﬁcant noise
improvements through
airports modifying their
routes below 7,000ft,
with the use of PBN and
climb proﬁles.

30%

Increase
in capacity to deal
with expected levels
of growth across
Southern UK airspace.
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4. Forecasted Growth
Chapter Summary:
This chapter outlines the signiﬁcant predicted growth in air movements between
2018 and 2030, based on two scenarios - NATS’ and airports’ forecasts.

Figure 6 provides an overview of the predicted aviation growth by the number of movements in
the UK skies from 2018 – 2030. Overall, the average annual growth based on the NATS' forecast
is 1.6%. For comparative purposes, the latest DfT forecast predicts an average annual growth
of 1%, however these two sources are not directly comparable as the DfT forecast focuses on
movements from UK airports only, whilst the NATS' forecast considers all commercial trafﬁc
within UK airspace.

In 2018, NATS facilitated approximately 2.5 million movements3. Intelligence from NATS’ internal
forecasts suggests that air trafﬁc is predicted to grow to approximately 3.1 million movements (a
The ﬁgure also shows the airports' forecast. The only data point here is 2030, but the line is
21% increase) by 2030. When airport forecasts provided by the 18 major airﬁelds in the South of the extrapolated for illustration purposes. The average growth forecast of 3.1% per year is higher
UK are also considered, this ﬁgure rises to approximately 3.5 million movements4 (a 40% increase). than the NATS’ forecast as the airports’ forecast reﬂects individual airport growth aspirations.
Figure 7 illustrates the likely areas of network growth in the South of the UK. Both scenarios
highlight signiﬁcant levels of network growth due to planned airport expansion with many
congested routes projecting increases of more than 50%.
.

Figure 6: Network growth areas in 2030 based on the NATS’ December base case forecast (left)
and airports' forecast provided as part of the FASI South RFI (right).

3
4

Figure 7: Projected UK aviation growth.

Movements refer to growth that includes all NATS ﬂights w thin the UKFIR according to NATS Network Manager data and the NATS 2018 Base Case UKFIR Forecast.
Airport forecasts are based on the projected growth from each airport as per their submission to the RFI for the FASI-S Secretary of State Report in May 2018.
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5. Bottlenecks
Chapter Summary:
This chapter outlines the signiﬁcant capacity challenges that the Southern UK
airspace will face based on both NATS’ and airports’ forecasts by 2030, and identiﬁes
speciﬁc bottlenecks around London and the South East.
For the purpose of this Masterplan, a bottleneck is deﬁned as a situation where sustained air
trafﬁc sector demand is in excess of capacity. The projected growth in Southern UK air travel
clearly highlights the increasing demand on ﬁnite airspace capacity. Despite the opportunities
associated with such growth, there is also a likelihood that increased demand may increase
delays for consumers and businesses.
The images in Figure 8 highlight the evolution of trafﬁc demand vs. capacity in the Southern
UK terminal airspace from c.25,000 feet to c.7,000 feet. The analysis assumes no changes
in airspace capacity. These images show the peak hour for each sector against capacity to
highlight the times where the airspace is at its most constrained.

The ﬁrst image illustrates the current capacity constraints within the London TMA. The airspace
is particularly congested to the west of the London TMA around 0500-0600. This is due to the
morning rush of departures. Delays due to capacity constraints during this part of the day are
particularly penalising for airline stakeholders and the public, as it has a knock-on effect on airline
schedules for the rest of the day.
The other two images build on the current picture to present likely scenarios in 2030. The ﬁrst
scenario is based upon NATS’ forecasts of likely growth in UK airspace. The second presents
a picture based on airport forecasts of aviation growth.
Both images highlight the signiﬁcant constraint of airspace capacity likely by 2030. It is apparent
that demand will exceed capacity in the vast majority of sectors in the London TMA airspace
by 2030 without the improvements expected from the implementation of FASI South. Based on
NATS' forecasts, capacity increases of more than 20% will be required in a number of sectors in
order to accommodate demand. This increases to 30% when airport forecasts are considered,
which is clearly unsustainable. The current RP2 target for NATS attributable delay in the UK is

Figure 8: Evolution of Peak Hour Demand vs. Capacity in the London TMA.
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6. Controlled Airspace Analysis
Chapter Summary:
This chapter outlines how airspace is currently used at levels up to FL100. Once an
airspace design is complete, there may be further indications as to how airspace may
be released to other users.
Performance Based Navigation (PBN), when used alongside systemisation, will provide the
opportunity to reduce air trafﬁc congestion within controlled airspace. There is scope to achieve
this by increasing the predictability of the network though the use of PBN, as outlined in the FASI
South Concept of Operations in Chapter 3.
The signiﬁcant majority of controlled airspace is currently utilised at all levels up to FL100. Figure
10 illustrates how controlled airspace is currently used in the South of the UK and that in general
terms, airspace under FL100 is used less frequently at the geographical peripheries.
Future iterations of this Masterplan will seek to identify areas where controlled airspace could be
modiﬁed as the overall FASI South airspace design continues to evolve and airspace which is no
longer required is identiﬁed. This airspace could be identiﬁed for a potential ACP that could deliver
beneﬁts, and a sponsor sought. It is possible that the release of controlled airspace may generate
new low-level GA noise as airspace may not have been previously used by these operators.

Figure 10: Current utilisation of airspace in the South of the UK at FL30 and FL100.
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7. Future Military Airspace Requirements
Chapter Summary:

It is envisaged that requirements will require additional airspace structures enabled through
Flexible Use of Airspace principles and supported by appropriate airspace management.

This chapter outlines the broad principles behind the future airspace requirements of
the military, including how to make the most efﬁcient use of airspace and meet the
needs of new technologies such as 5th generation aircraft.

7.2. Airspace Management

7.1. Ministry of Defence (MoD) Future Airspace Requirements
To support MoD Force Development, the MoD will continue to require ﬂexible and timely access
to UK airspace. In some cases, modern military aircraft will require access to larger portions
of airspace in which to operate. In addition, airspace access will need to be coordinated with
Electronic Warfare (EW) training requirements and weapons ranges. The next six years will see
a gradual increase in fast jet numbers, predominantly based on the East coast of England.
Training airspace should provide aircrew with the ability to simulate realistic ingress/egress
distances and weapons employment for all mission sets whilst defending against enemy tactics
in a contested environment. Unfortunately, much of the current Special Use Airspace (SUA)
was developed to support the training needs of retired aircraft and is not optimal for current
missions or emerging requirements. With the transition to modern military aircraft and operating
techniques, the need for specialised training airspace will continue to evolve.
Any developments should be mindful of the MoD’s intention to routinely operate RPAS
(Remotely Piloted Air Systems – ‘drones’) in the UK. The long-term intention is that RPAS will be
integrated into UK airspace and will not require segregation. Ideally, the MoD would like to see
the development of a series of airspace options/conﬁgurations that would maximise training
opportunities for all military users, and provide ﬂexibility for different weather conditions. It is
recognised that NATS will need to have an input to future airspace designs for military training
areas in order to minimise the impact upon airline commercial operations.
At this stage, the MoD is reﬁning its requirements for airspace and airspace management to
enable the production of more detailed solutions. However, there are some broad principles that
need to be considered and aligned with other airspace users’ needs:
– Airspace dimensions of sufﬁcient size both laterally and vertically.
– Access to airspace overland in order to interact with EW sites and Air Weapons ranges.
– Airspace designed to permit aircraft to ﬂow through the stages of a sortie.
– Airspace to be within range of East coast Main Operating Bases, but with options for poor
weather alternatives.
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Effective airspace management in both the planning phase and on the day of operation will
be essential to the delivery and effectiveness of any airspace solution. This will be required to
ensure that military use is efﬁciently planned and that the resultant airspace plan and military
usage minimises impact upon the commercial network.
Collaborative Decision Making (CDM) between military and civil airspace capacity and
management functions will be required during the planning phase to ensure that the optimum
airspace conﬁguration for the UK is developed and notiﬁed to airspace users.
On the day of operation, tactical airspace management is essential for ensuring that late
changes to airspace usage are dealt with quickly with airspace being reallocated to other users
(military and civil) at the earliest possible juncture. Current airspace management arrangements
may need enhancing to develop alongside and in support of airspace design.
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10. NATS Environmental Best Practices – Noise, Emissions and Air Quality
Chapter Summary:
This chapter outlines some ﬁrst principles that airspace change sponsors may
want to consider in relation to noise, emissions and air quality as they develop their
designs and hold public consultations.
Airspace modernisation provides a once-in-a-generation opportunity for the aviation industry
to address the environmental inefﬁciencies of airspace design, making journeys cleaner, quieter
and quicker. Underpinned by the implementation of PBN, it allows today’s modern aircraft ﬂeet
to ﬂy to their full capabilities: letting aircraft climb quicker; stay higher for longer; and follow
accurate routes designed to avoid densely populated areas.
This technology, alongside new airspace infrastructure design, airspace management tools and
Concept of Operations, combine to either support reductions in overall noise and emissions
impacts, or support the management of where and when impacts happen, potentially tailored to
local preferences. For example, in the case of aircraft noise, modernisation allows opportunities
to deploy multiple routes alternated by day or time to provide predictable respite or different
distributions of noise. Such noise management techniques may increase the total number
of people impacted by noise but crucially still deliver against Government policy guidance to
reduce the total adverse impacts’ of noise (e.g. health and quality of life). Separately, utilising
the opportunity to concentrate ﬂights on accurately ﬂown routes can help minimise the overall
number of people impacted but may lead to increases in noise for those still overﬂown.
The speciﬁc options available for change sponsors to deliver improved environmental
performance depends on local circumstances; informed by extensive stakeholder consultation
and accounting for any local constraints to airspace development.
The interrelationships between noise, emissions and other operational factors, such as delay and
capacity, are often complex and at times contradictory. The delivery of positive outcomes in all
these areas is not always possible. It is clear, however, that fuel burn, emissions and managing
the impact of noise on local communities are high on the agenda for all stakeholders and crucial
to the sustainable development of aviation.
The CAA’s guidance on the airspace change process (CAP 1616) sets out the protocols that
proposers of airspace change should follow, including detailed guidance on environmental
assessments and consultation methodologies. We detail here some of the environmental best
practice options that ACP sponsors may wish to deploy when developing their airspace proposals.

to pursue and understand that preferences may vary between different communities and
stakeholders. As such, a range of options may need to be tailored to meet different expectations
by airport and by speciﬁc geographic region.

Sponsors should consider the detailed feedback from stakeholders in choosing which options

The options listed on the following pages are not exhaustive but are provided for example as
being ones that could be explored locally through consultation on design principles.
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– Changes to ground/space-based surveillance will create an opportunity to reduce separation

standards, which can improve airspace network efﬁciency through the creation of new multiple
routes, or by reducing inefﬁciency previously required to de-conﬂict ﬂows/separation standards.

– Airspace design should consider how best to de-conﬂict and optimise known regular airport
pair repositioning ﬂights.
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– There may be scope for airspace and on-board optimisation tools to be more aligned and
interconnected across industry stakeholders, including FMS and/or tools from other on-board
equipment manufacturers, airlines and ANSPs, to maximise the potential for better in-ﬂight
decisions on ﬂight planning and arrivals management.
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11. Evidence of Stakeholder Engagement
Chapter Summary:
This chapter outlines different forms of engagement that NATS and ACOG have
conducted to date with key airspace stakeholders and lists organisations that will be
consulted in future iterations of this Masterplan.
Continued engagement with a wide array of stakeholders in the FASI South programme has
taken place through public meetings highlighting the importance and relative need for airspace
modernisation, the provision of feedback regarding the CAP1616 Design Principles and bilateral
meetings with additional industry-wide stakeholders.
This has included meetings with, brieﬁngs to and requests for requirements and/or
information from:
– Airports (bilaterals, trilaterals, FASI South meetings etc.)
– Airlines (AFEP, ICAMS etc.)
– Ministry of Defence (through DAATM, UK FMARS)
– General Aviation Alliance Members
– Neighbouring ANSPs (bilaterals, APDSG, RNDSG etc.)
Engagement is a key part of the CAP1616 process and stakeholder interaction will continue to be
a fundamental element of the programme. Individual ACP sponsors will be required to conduct
and evidence their own stakeholder engagement. It is suggested that a core record of such
meetings is kept and maintained by the individual sponsors and ACOG. Consistent good practice
should also be established and followed in relation to stakeholder engagement. ACOG has begun
a process of both mapping its key stakeholders and conducting initial engagement, as well as
considering what support might be provided to airports as they conduct public consultations on
airspace designs.
In addition to the above, the CAA’s Airspace Modernisation Governance Annex 7 (CAP1711) lists
the organisations that should also be included within the engagement process:
– Airspace4All: a group coordinating General Aviation roles and information (formerly FASVIG)
– ANEG: Airspace and Noise Engagement Group run and chaired by the Department for
Transport (DfT)
– AEF: Aviation environment and community membership body
– Airlines UK: airline trade association
– Airport Consultative Committees
7

http://publicapps.caa.co.uk/docs/33/CAP%201711b%20Governance%20Annex%20to%20CAP%201711.pdf
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– AOA: Airports trade association
– ARPAS UK: drone industry trade association
– CDF: Community Discussion Forum run by the CAA
– Devolved Administrations
– General and Business Aviation Strategic Forum
– IATA: International Air Transport Association
– ICAMS: Industry Communications for the Airspace Modernisation Strategy (previously FASIIG)
– ICCAN: Independent Commission on Civil Aviation Noise
– Ministry of Defence
– NATMAC: National Air Trafﬁc Management Advisory Committee, run by the CAA
– SASIG: Strategic Aviation Special Interest Group for local authorities
– Sustainable Aviation: industry coalition
– UK Space Agency

Southern UK Airspace Masterplan

12. Mediation and Legislative Process
Chapter Summary:
This chapter outlines a process to resolve potential challenges and obstacles to
the delivery of airspace modernisation through bilateral engagement and ACOG
mediation; proposed legislation; and then the ultimate sanction of removing an
airport from the FASI South programme.
There is a signiﬁcant delivery challenge to coordinate multiple and overlapping low-level airspace
changes across FASI South airports with overarching airspace changes delivered by NATS at
medium and high altitudes. The following details the proposed methodology for delivering the
programme when there are conﬂicting airspace designs to ensure the best solution possible.
It should be noted that when ACPs are submitted there will need to be detail provided on the
rationale for trade-offs and decisions made.

12.1. Airport bilateral meetings and ACOG mediation
It is expected that the vast majority of design issues and conﬂicts will be resolved on a sponsorto-sponsor bilateral basis as the sponsors have the best understanding of their current airspace,
constraints and local communities. ACOG will work with all sponsors and support bilateral
meetings to ensure that designs can be accommodated where practicable. This includes ensuring
designs can be accommodated within the wider UK network (NERL-led LAMP programme).

ACOG may be responsible for providing speciﬁc beneﬁts analysis in order to support
the decision-making process. If an agreement cannot be reached between two or more
stakeholders, the speciﬁc case can be escalated via the ACOG Steering Committee to the DMO
(Delivery, Monitoring, Oversight) function within the DfT/CAA.

12.2. Development of legislation related to the enforcement of airspace change
DfT published a consultation in April 2019 outlining potential new primary legislation to provide
DfT/CAA with the power to direct airports/ANSPs to prepare and submit Airspace Change
Proposals if they are unwilling or unable to do so. It is possible that in some circumstances the
legislation could be deployed to solve conﬂicts though this will depend on the nature of the conﬂict.
ACOG will determine how critical each airport is to the overall FASI South programme. Where an
airspace change proposal is not deemed to be critical, then that airport could be excluded from
the programme.
The introduction of legislative powers could provide a suitable ‘Plan B’ for the delivery of the FASI
South programme where the Secretary of State could make directions. The consultation on the
proposed legislation is ongoing.

The small number of design conﬂicts which remain will be subject to an agreed mediation
process. In conjunction with the FASI South Technical Group, ACOG will create a process
which will provide decision criteria to be used when multiple airport designs conﬂict and ATC
procedures will not allow designs to be ﬂown safely.
The criteria is most likely to be based on CAA and Government policy (CAP1616 and the Air
Navigation Guidance 20178) and will link back to the design principles that the sponsors have
identiﬁed as part of their ACPs.
It is essential that the process is simple, lean and transparent and takes a holistic view of the
change programme with ACP sponsors voluntarily agreeing to be bound by it. ACOG will engage
with the CAA and DfT to ensure they are brought in to the process.

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/ﬁle/653978/airnavigation-guidance-2017.pdf
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14. Risks
Chapter Summary:
This chapter outlines the broad risk categories that NATS and ACOG have identiﬁed
and details the mitigation and escalation procedures that will be in place to ensure
the delivery of the FASI South programme plan.
FASI South, LAMP and ACOG have or will have extensive risk registers. These will detail critical
risks and mitigations as well as clearly identifying the likelihood and impact of these risks.
Currently risks fall into these broad areas:
– Governance
– Coordination and synchronisation of change development across multiple ACPs
– Coordination and synchronisation of implementation of multiple ACPs
– Engaging stakeholders that do not normally engage or are aware they can engage
– Application of CAP1616 to an integrated, large programme of change
– Dependency on NATS’ technical change
NATS and ACOG will use industry standard risk management techniques, with top risks being RAG
rated and tracked by individual programme teams. An overview of the risks will subsequently be
provided and reported at the ACOG Steering Committee and ultimately to the DMO.
ACOG will take primary responsibility for mitigating risks relating to the management and
coordination of the programme.
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Appendix B: FASI South Commission

NATS (En Route) PLC
4000 Parkway
Whiteley
Fareham
Hants
PO15 7FL
02 November

UK Airspace Modernisation: commission to NERL lead a programme to create a coordinated
implementation plan for airspace changes in Southern England.
1. As co-sponsor organisations of airspace modernisation in the UK, we are writing to NATS (En
Route) PLC – NERL – to commission and set out our expectations of the work of the Airspace
Modernisation Oversight Group (AMOG) in relation to FASI South.
Context:
2. The Government published in 2017 a Strategic Rationale for Upgrading UK airspace, setting
out the rationale for a wholesale redesign of the UK’s airspace to meet future demands on
this ﬁnite piece of infrastructure. Delivering this outcome will be one of the key components
of the CAA’s Airspace Modernisation Strategy (AMS) for the UK. This strategy pulls together
the relevant government policies that airspace modernisation must deliver, and how they
should be delivered, including setting out the need for relevant industry bodies to have clear
deployment plans in place.
3. As set out in CAA’s letter to NERL of 25th September 2018, we think NERL is best placed to
be responsible for drawing together a UK-wide coordinated implementation plan for airspace
changes (or airspace change masterplan) between the start of RP3 and 2040. In developing
this plan, NERL shall engage effectively with relevant organisations, such as the airports using
the airspace in question and will be the sponsors of airspace change. In addition to developing
this masterplan, we expect NERL to sponsor a number of individual airspace design changes

36

NATS commercial in conﬁdence

set out in the plan. The CAA proposes to enshrine this new strategic airspace role for NERL, in
its economic licence.
4. As part of this role, we expect NERL at the earliest possible opportunity to create an Airspace
Modernisation Oversight Group (AMOG) that will, as a matter of urgency, lead the FASI South
Programme to create a single coordinated implementation plan for airspace changes in
Southern England (a south east airspace change masterplan, or masterplan for short).
5. The FASI-S masterplan is required for the following reasons:
– To create a single plan that aligns the airspace delivery aspirations of NERL and the 14
airports within the FASI-S programme and to give the DfT and CAA, as co-sponsors of
airspace modernisation, conﬁdence that a credible and implementable plan exists and that the
sponsors understand what is required of them to deliver this change.
– To enable CAA to understand how individual airspace change proposals relate to each other
and therefore take better informed decisions.
– To inform the use of potential new legislative powers to compel airspace change to happen,
where required. Our assumption is that being included in the masterplan would be one of the
triggers for the use of these powers.
– To identify opportunities to improve airspace design that will deliver a wider set of beneﬁts, not
just to increase capacity.
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Commission:
6. Within the context described above and noting that the programme will have a number of
stages of development, we require that the AMOG, under NERL’s leadership and programme
management, prepares a south east masterplan that meets the following criteria:
a) Identiﬁes where airspace changes could be developed in Southern England in light of:
– Forecast growth in demand for aviation across all sectors and the required airspace capacity
to accommodate that growth;
– airspace bottlenecks where delays to consumers could be alleviated by capacity;
– areas where planned development on the ground such as new runways will require new
airspace designs;
– areas where more direct routes are possible that could, for example, reduce controlled
airspace.
b) Identiﬁes other changes that may be required deliver one or more of the following beneﬁts:
– where airspace changes are needed to deliver a safety beneﬁt, for example, changes that
ensure route separation.
– where airspace changes can reduce noise (more speciﬁcally, reduce the total adverse effects
of noise, as set out in the Air Navigation Guidance 2017).
– where airspace changes can deliver air quality or fuel efﬁciency beneﬁts.
– where airspace changes are needed to allow improved access to airspace for all users, for
example where the existence of controlled airspace is no longer justiﬁed.
– where airspace changes are needed to enable the military to fulﬁl their training requirements
and national security functions.
– where airspace changes are needed to introduce new technology, for example the
introduction of performance-based navigation.
c) Identiﬁes:
– the operational concepts required to deliver these changes and their level of maturity.
– the set of assumptions on which the proposed changes are based and are dependent.
– the key risks associated with delivering the plan and how they could be mitigated.
– the recommended coherent sequence of individual or modules of changes against the
evaluated alternatives.
– the preferred timescale for their adherence against each step of the CAA’s CAP1616 process
and subsequent implementation.
– the party responsible for taking each individual airspace change forward.

– the interdependencies between individual changes.
– the degree of commitment offered by each individual party.
7. We would also like to know the minimum number of changes that are necessary to ensure
that major airspace projects (e.g. to accommodate new runway capacity) are viable.
8. We recognise that some of the work to create the FASI-S masterplan is already underway, for
example through the NERL Feasibility Assessment, the LTMA Working Group and work by
individual airports on potential airspace changes. We would expect the further work on each
of these projects to be reﬂected in the output of this commission.
9. In establishing the AMOG, we require to NERL to provide to the DfT and the CAA by end
November its formal proposals that address the following:
– how they will ensure that the AMOG working group contains the necessary skills and
capabilities drawn from a blend of its own, qualiﬁed third party and airport resources;
– the governance arrangements that will give all stakeholders conﬁdence of equal access to
this process;
– how they will assure the independence of their role in this process (e.g. via non-executive
membership on the governance group), and how NSL’s commercial relationship with some
stakeholders would not confer any additional status or inﬂuence to any particular stakeholder
in the process.
10. We expect NERL to deliver a fully developed FASI-S masterplan by the end of June 2019. We
expect NERL to report monthly to the AMS Delivery Monitoring and Oversight (DMO) team
(currently being set up in the CAA) on the progress with the development of the masterplan
and its subsequent implementation. The format of this reporting will be agreed separately.
11. Recognising the need to build and maintain momentum on this essential programme,
we expect NERL to work with airspace users – as the key beneﬁciaries of airspace
modernisation – to put in place the necessary arrangements to begin this work now.
We understand NERL is already engaging with airspace users to agree ﬁnancial support
through the FAS Facilitation Fund and would urge NERL and airspace users to conclude
this discussion as a matter of priority. We have also written to the FAS Investment Board to
set out our support for the use of the FAS Facilitation Fund for this purpose, subject to the
conditions set out in paragraph 9. Continuing the principle that the key beneﬁciaries pay,
we understand NERL intends to include provision for efﬁciently incurred costs of the AMOG
programme management function over 2020 to 2024, in its RP3 Business Plan.
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12. As noted at the start of this letter, the Airspace Modernisation Strategy requires a concerted
industry effort to deliver airspace modernisation. This letter commissions work necessary
to deliver one of the initiatives in the Airspace Modernisation Strategy. Further commissions
will be prepared in due course, including a commission for further work from NERL to build
on their Feasibility Assessment and the new airspace design concept they set out in that
report, which will inform the airspace changes in the FASI-S programme.

Tim Johnson
CAA Director of Policy
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Sarah Bishop
DfT Deputy Director
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Notes
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