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] Introduction

1.1 Background

The Manchester Airport (MAN) Airspace Change Proposal (ACP) is currently at Stage 2 — Develop and Assess - of the
CAA’s CAP1616 Airspace Design process. Step 2A requires the sponsor to develop a comprehensive list of design
options that address the Statement of Need (SoN) and align with the design principles that were developed at Stage
1.

This Design Principle Evaluation (DPE) sets out MAN's response to that requirement, by presenting the assessment of
the design options identified in the Design Options Report (DOR) against the design principles. This DPE forms part

of the suite of documents submitted to the Civil Aviation Authority (CAA) at Gateway 2 of the CAP1616 process and
is infended to be read alongside these documents.

The full suite of Stage 2 submission documents is:

e Stage 2 Summary Document, which draws together the key points from the Stage 2 submission and
provides an overview of the Government’s national programme of airspace change, the CAP1616
process and the progress to date of the Manchester Airport Future Airspace project. This information
is not repeated in this report.

e Design Options Evolution (DOE), Appendix A to the Stage 2 Summary Document, shows the evolution
of the design options through Steps 2A and 2B of the CAP1616 process. The resulting shortlist of
design options will be considered in the Full Options Appraisal (FOA) at Stage 3.

e The Design Options Report (DOR), which sets out the change sponsor’s approach to the design process
and the output of that process in the form of design options for both departures and arrivals at the
airport. It presents the design options identified and describes how those options were refined to
provide a comprehensive list of design options to be progressed to the Design Principle Evaluation.

e This report, the Design Principle Evaluation (DPE), which assesses how the design options have
responded to the design principles, which were established at Stage 1 of the CAP1616 process and
identifies those that warrant further analysis at the next stage.

e Initial Options Appraisal (IOA), building on the results of the DPE, the IOA is the first iteration of three
option appraisals, required as part of the CAP1616 process. The purpose of the IOA is to provide, at
a minimum, a qualitative assessment of each design option providing stakeholders and the CAA with
the relative differences between impacts, both positive and negative.

e The Stakeholder Engagement Report (SER), which explains how engagement has been used in the
processes described in the other Stage 2 documents and records its outputs.

The full suite of reports, together with their supporting appendices, will be published on the CAA Airspace Change
Portal www.airspacechange.caa.co.uk.

1.2 Step 2A

At Step 2A, a list of design options was developed which included options that challenged how we currently operate
and sought to explore how we might improve our operations at MAN, taking into account the feedback received
during the engagement with stakeholders when establishing our design principles at Stage 1. As part of this process,
the options were tested with stakeholders, as detailed in the SER. As part of the options development process, the
initial list of design options was assessed to identify options which did not perform well against the ‘must have’
design principles of Safety, Policy and Capacity.

The initial assessment is described in the DOR as the ‘viability filter’ and resulted in a Comprehensive List of viable
options, which have been analysed further within this DPE. In addition, this DPE also re-iterates the analysis of the
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‘viable but poor fit" design options against the three ‘must have’ design principles that was conducted during the
DOR phase. However, as described in Section 5 of the DOR, these design options were not progressed to the full
DPE. It should be noted that the criteria that inform the colour coding associated with the ‘viable but poor fit’
options within the DOR are different to the criteria for the analysis of the options within the DPE. The criteria for
‘viable but poor fit'" have been described within section 5.14 of the DOR.

Sections 5 to 25 of this DPE describe how each of the design options have been individually assessed against the
design principles and how the design options have responded to each of those design principles. During the
stakeholder engagement undertaken as part of Stage 2, stakeholders provided feedback on the application of the
design principles. In doing so, they emphasised the importance of considering certain features or areas, including
areas of planned property developments. These have been taken into account in the criteria used to assess the
design options against the design principles in this DPE. For full details on Stage 2 engagement please refer to the
SER and accompanying appendices or Sections 12 and 17 of the Stage 2 Summary Document.

In assessing the design options, we have borne in mind that the options that are eventually chosen must also be
compliant with the relevant technical criteria, as detailed in Appendix F to CAP1616. Sections 5 to 25 of this DPE
also present an initial evaluation of how each design option responds to the technical criteria, identifying where
plans will need to be established to resolve any compliance issues that may otherwise arise during Stage 4.

1.3 Purpose of the Design Principle Evaluation Process

The purpose of the DPE is to assess how the design options have responded to the design principles and identify
those design options that warrant further analysis at the next step: the IOA at Step 2B. The DPE process also
identifies design options that should be rejected at this stage due to a lack of alignment with the design principles;
the process of evaluating the design principles, is detailed in Section 3. The evaluation assessment criteria and
accept/reject criteria are detailed in Section 4.

1.4 List of Design Principles

The work undertaken during Stage 1 established a set of design principles. These design principles provide a
framework against which design options have been evaluated. The list of design principles is shown in Table 1
below, while the Design Principles Report submitted to the CAA at the ‘Define’ Gateway can be found here Design
Principles Report.
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Design

Principle
Designation

Design Principle Description

Safety

Our routes must be safe and must comply with industry standards and
regulations.

Policy

Any changes must accord with the Civil Aviation Authority’s Airspace
Modernisation Strategy. Any airspace change must also allow
connection to the wider UK en route network and be aligned with the
Future Airspace Strategy Implementation for the North programme and
take into consideration the needs of other airports.

Capacity

Our future airspace must enable best use of the capacity of our existing
runways, in line with Government policy.

Emissions

We will minimise and where possible, reduce emissions when we design
routes. This may be achieved by selecting the most direct routes.

N1

Noise 1

Our route designs should seek to minimise, and where possible, reduce
the number of people affected by noise from our flights.

N2

Noise 2

Where practical, noise effects should be shared. The use of dispersion
and/or respite, especially at night, will be considered to achieve this.

N3

Noise 3

Where practical, our route designs should avoid, or limit effects upon,
noise sensitive areas. These may include cultural or historic assets,
tranquil or rural areas, sites of care or education.

Airspace

Our route designs should minimise the impacts on other airspace users
by limiting Controlled Airspace (CAS).

Technology

Our route designs should be based on the latest aircraft navigational
technology widely available.

Table 1 - List of Agreed Design Principles
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1.5 Manchester Current Operations

In order to follow both how the design options have been developed and evaluated it is necessary to have an
understanding of the current operational arrangements at MAN. This section gives an overview of these

arrangements.
MAN has two runways running from a north-easterly direction to a south-westerly direction. Runways 23L and 23R

are used in westerly operations, and the reciprocal Runways 05L and O5R in easterly operations. It has a mixed fleet
of passenger aircraft serving destinations around the globe. MAN also supports an air freight operation.

05L

05R

Figure 1: MAN runway orientation

The number of aircraft arrivals and departures in 2020 and 2021 was significantly affected by the pandemic with a
greatly reduced number of movements, no dual runway operations, and a distorted mix of short/long-haul
operations/destinations. The calendar year and summer of 2019 represent the last experience of (pre-pandemic)
normal operations and has therefore been used as the most appropriate illustration of current operations.

The current operation at MAN can be summarised as follows:

e Runways 23R/05L are open 24 hours a day and both are certified for CATIIIB operations.

e The use of Runways 23L/05R is governed by a planning condition which allows their use between
06.00 to 22.00. They can only be used at night in cases of emergency or if there is planned
maintenance which make Runways 23R/05L unavailable.

e Runway 23L has no ILS facility. Runway 05R has an ILS but is only certified for CATI operations.

e In practice, the use of Runways 23L/05R is driven by a mix of demand, weather, fire cover and
ATC staffing.

e Winter operating hours for Runways 23L/05R are':

- Mon - Fri 06.30 t010.30 and 16.00 to 20.00,
- Sat06.30t0 10.30
- Sun 16.00 to 20.00

! Hours of operation Winter 2022/23 (October 2022 to March 2023) as stated in Operational Advice Note 058/2022.
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e Summer operating hours for Runways 23L/05R are?:

- Mon - Fri 06.15 to0 20.00
- Sat06.151t0 16.00
- Sun 06.151t0 09.30 and 13.00 to 20.00.

e Westerly operations from Runways 23R/23L are predominant, and over the last 20 years the split
between Runways 23R/23L and Runways 05L/05R operations has been approximately 80%/20%.
When operating in dual runway mode there is a need for aircraft to cross an active
runway. During easterly (Runways 05L/05R) operations this has limited impact, but during
westerly (Runways 23R/23L) operations, the location of the crossing points for departures results
in an adverse impact on arrival spacing.

e Instrument Flight Rules (IFR) departing traffic utilise Standard Instrument Departures (SIDs) but
these are all based upon ground-based navaids, in particular the MCT DVOR. Departing aircraft
are generally transferred to Prestwick Centre after passing 2,500ft, up to 5,000ft.

e Arrivals are routed towards one of three airborne holds, by NATS Prestwick Centre. Once
transferred to MAN, aircraft are vectored by ATC onto final approach, normally for ILS or
VOR/DME. One PBN arrival exists for Runway 23L.

e Below 7,000ft, management of the airspace relies heavily on Air Traffic Control (ATC) tactical
intervention with very little systemisation employed.

e Continuous descent arrivals (CDA) are measured from 5,000ft (because of the base of the
holding level, which is aligned to the transition altitude), but design of the arrival routes and the
lack of systemised airspace means these cannot be consistently delivered. In financial year 2020,
which was the last year of pre-pandemic traffic levels, 92% of arrivals achieved a CDA.

2 Hours of operation Summer 2022 (April to September) as stated in Operational Advice Note 032/2022.
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2  Comprehensive List of Viable Options

2.1 Procedure Options

In accordance with the SoN, MAN is seeking to modernise its airspace arrangements for aircraft operating to and
from the Airport at altitudes of 7,000ft and below. The SoN can be found here Statement of Need.

MAN is considering new departure and arrival routes as part of a coordinated plan for airspace modernisation along
with other airports in the north of England. This will ensure that the airport can make use of new technologies so that
the operational efficiency and environmental benefits that modern aircraft offer can be realised. In doing so, the
airport seeks to introduce optimised procedures that will integrate fully with other airports and the wider airspace
system.

Currently, the airport relies on conventional ground-based Doppler Very High Frequency Omni Range Radio
Beacons (DVOR) navigational aids that are reaching the end of their life. In accordance with international
obligations to transfer to Performance Based Navigation (PBN), there is a UK wide plan for these aging navigational
aids to be withdrawn. This plan also forms part of CAP1711 the UK Government Airspace Modernisation Strategy
(AMS).

The current departure procedures use a system of navigational beacons or points, each with a unique name, such as
EKLAD, ASMIM, LISTO or Pole Hill (POL). If new routes are introduced, some new navigational points will have to be
established, and each will have a new name assigned, and these will not be associated with beacons.

Table 2 below contains a summary of the existing procedures in use at MAN, together with the list of options under
assessment within this DPE.

NOTE: In some instances, the term “replication” is used. This refers to a route design that has been developed to
match an existing route, which is already in use, as far as is practicable. This provides a ‘do minimum’ option, as
described in further detail in Section 4.4 in the DOR. Most of the current route tracks can vary due to a number of
factors including aircraft type, speed that the procedure is being flown, weather conditions and the type of Flight
Management System (FMS) on board a given aircraft. Routes designed using satellite navigation are designed to a
different set of criteria and are normally flown more consistently. As a result, it is impossible to exactly replicate a
conventional procedure and its effects using a satellite-based procedure.

2.2 Design Options Development

Step 2A requires the sponsor to develop a comprehensive list of options that address the SoN and that align with the
design principles that were developed at Stage 1. The DOR details the design process at MAN and lists the design
options developed for both departures and arrivals.

As the sponsor of the ACP, MAN tested these options with the stakeholders that contributed to the development of
the design principles. The engagement carried out during Step 2A is detailed in the SER.

A summary of the design options described in the DOR and assessed in this DPE is provided in Table 2, below. This
sets out the number of options assessed for each of the design envelopes, along with a basic description of those
options. The options presented below are those which were assessed as ‘viable and good fit" or ‘viable but poor fit’

in the DOR.

Each design option has been built and described in the DOR as a matching ‘pair’ that covers both runways in that
particular direction. For example, option 2 for westerly operations covers the routes from both Runway 23L and
Runway 23R. This has been done to provide a common termination point at 7,000ft for each pair of route designs,
which is a feature of all current SIDs. It has also been done to provide a clear and understandable set of options for
stakeholders to review and comment upon.

However, because of the slightly different track taken by each option, the assessment of the designs within this DPE
and the IOA has been conducted using the individual routes for each runway. This has allowed a more accurate
evaluation of the routes to be undertaken.

Design Principle Evaluation (DPE) — V2 15


https://airspacechange.caa.co.uk/documents/download/602

Procedure Number of
Options

SID Runways O5L/05R
North

7

Basic Description

These design options have been created for
traffic routing to the north from Runway 05L and
Runway 05R. The options are based around the
existing POL 4S/1Z SID and after departure, the
design options turn left and route north towards
POL, terminating at 7,000ft.

SID Runways 05L/05R
East

12

These design options are based around current
operations where aircraft routing to the east via a
DESIG departure are vectored off the SID by ATC
once they are above 4,000ft. These options then
take a more direct track to either join the network
to reduce fuel burn, or to resolve interactions with
other traffic.

SID Runways 05L/05R
South Right Turn

11

These options have been created for traffic
routing to the south from Runway 05L and
Runway 05R. These design options align to
current operational practice by ATC where
aircraft are taken off the LISTO 25/27Z SID above
4,000ft and vectored on a track that allows them
to gain height and be safely and efficiently
separated from MAN arriving aircraft.

SID Runways 05L/05R
South Left Turn

These design options are all new design options.
They have been created as options to create
additional capacity and to provide options for
noise respite in line with the Design Principle
Noise N2 when operated in conjunction with the
05 South Right Turn design options.

SID Runways 05L/05R
West

12

These design options are based on the ASMIM
1S/1Z SID which currently serves two purposes,
one is for traffic to the west and the other is the
south-west. The design options seek to align with
current operational practice and bilateral
discussions with LPL

SID Runways 05L/05R
South-west

11

These design options have been created in line
with the design principles Policy and Emissions by
creating a shorter route for flights to the south-

west when compared to the current ASMIM
1S/1Z SID. As with the West design options,

these design options seek to align with current
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operational practice and bilateral discussions
with LVP.

SID Runways 23R/23L
North

15

These design options have been created for
traffic routing to the north from Runways 23R/23L
and are based around the existing POL 5R/1Y
SID. After departure, these design options turn
right and route north towards POL, terminating at
7,000ft.

SID Runways 23R/23L
East Right Turn

11

These design options have been created to align
to current operational practice by ATC where
aircraft are taken off the SONEX 1R/1Y SID
above 4,000ft to provide a more direct and fuel-
efficient track or to separate them safely and
efficiently from MAN arriving aircraft from the
north.

SID Runways 23R/23L
East Left Turn

10

These design options have been created to
provide additional capacity and as options for
noise respite in line with the Design Principle
Noise N2 when operated in conjunction with the
23 East Right Turn Design Envelope.

SID Runways 23R/23L
South

17

These design options have been created for

traffic routing to the south from Runways
23R/23L. The options are based around the
existing LISTO 2R/2Y and SANBA 1R/1Y SIDs.

SID Runways 23R/23L
South-west

23

These design options are based around the
current KUXEM T1R/1Y, EKLAD 1R/1Y and
MONTY 1R/1Y SIDs. These design options also
seek to align with feedback received within Stage
2 engagement, including the Airspace Change
Organising Group (ACOG) facilitated
collaborative design review with technical experts
from LPL, MAN and NERL.

SID Runways 23R/23L
West

15

These design options are new options based
around current operations where aircraft routing
to the west via an EKLAD departure are vectored
off the SID once they are above 3,000ft. This
takes them on a more direct track to the west
towards the Wallasey DVOR (WAL) which is done
to reduce fuel burn. These design options also
seek to align with feedback received within Stage
2 engagement, including the ACOG facilitated
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collaborative design review with technical experts

from LPL, MAN and NERL.

Transitions Runways
05L/05R North
3,000ft FAF

10

These design options have been created for
traffic routing to the RNP approach for Runway
05L/05R. It covers the transitions from the IAF at
7,000ft and the design of the final approach
using a 3,000ft FAF. In current operations for
arrivals from the north, ATC radar vector aircraft
onto the final approach from either the MIRSI or
ROSUN holds and route traffic downwind to the
north and west of the airfield to a base leg to the
north of Northwich.

Transitions Runways
05L/05R North
2,500ft FAF

11

These design options have been created for
traffic routing to the RNP approach for Runway
05L/05R. It covers the transitions from the IAF at
7,000ft and the design of the final approach
using a 2,500ft FAF. In current operations for
arrivals from the north, ATC radar vector aircraft
onto the final approach from either the MIRSI or
ROSUN holds and route traffic downwind to the
north and west of the airfield to a base leg to the
north of Northwich.

Transitions Runways
05L/05R South
3,000ft FAF

These design options have been created for
traffic routing to the RNP approach for Runway
05L/05R. It covers the transitions from the IAF at
7,000ft and the design of the final approach
using a 3,000ft FAF. In current operations for
arrivals from the south, ATC radar vector aircraft
from the DAYNE hold to a base leg position to
the north of Crewe.

Transitions Runways
05L/05R South
2,500ft FAF

These design options have been created for
traffic routing to the RNP approach for Runway
05L/05R. It covers the transitions from the IAF at
7,000ft and the design of the final approach
using a 2,500ft FAF. In current operations for
arrivals from the south, ATC radar vector aircraft
from the DAYNE hold to a base leg position to
the north of Crewe.

Transitions Runways
05L/05R South
2,000ft FAF

These design options have been created for
traffic routing to the RNP approach for Runway
05L/05R. It covers the transitions from the IAF at
7,000ft and the design of the final approach
using a 2,000t FAF. In current operations for
arrivals from the south, ATC radar vector aircraft
from the DAYNE hold to a base leg position to
the north of Crewe.
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These design options seek to align with feedback
received within Stage 2 engagement, including
the ACOG facilitated collaborative design review
with technical experts from LPL, MAN and NERL.

Transitions Runways
23R/23L North
3,500ft FAF

12

These design options have been created for
traffic routing to the RNP approach for Runways
23R/23L. It covers transitions from the IAF at
7,000ft and the design of the final approach
using a 3,500ft FAF. In current operations for
arrivals from the north, ATC radar vector aircraft
onto the final approach from either the MIRSI or
ROSUN holds, and typically route aircraft
downwind to the north and east of the city centre
of Manchester to a base leg in the vicinity of
Mossley.

Transitions Runways
23R/23L North
3,000ft FAF

12

These design options have been created for
traffic routing to the RNP approach for Runways
23R/23L. It covers transitions from the IAF at
7,000ft and the design of the final approach
using a 3,000ft FAF. In current operations for
arrivals from the north, ATC radar vector aircraft
onto the final approach from either the MIRSI or
ROSUN holds, and typically route aircraft
downwind to the north and east of the city centre
of Manchester to a base leg in the vicinity of
Mossley.

Transitions Runways
23R/23L South
3,500ft FAF

These design options have been created for
traffic routing to the RNP approach for Runways
05L/05R. It covers transitions from the IAF at
7,000ft and the design of the final approach
using a 3,500ft FAF. In current operations for
arrivals from the south, ATC radar vector aircraft
from the DAYNE hold and route to the east of
Macclesfield to a base leg in the vicinity of
Glossop.

Transitions Runways
23R/23L South
3,000ft FAF

These design options have been created for
traffic routing to the RNP approach for Runways
05L/05R. It covers transitions from the IAF at
7,000ft and the design of the final approach
using a 3,000ft FAF. In current operations for
arrivals from the south, ATC radar vector aircraft
from the DAYNE hold and route to the east of
Macclesfield to a base leg in the vicinity of
Glossop.

Table 2 — Summary of Existing Procedures and Numbers of Options Being Considered
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3  Design Principle Evaluation

3.1 Evaluation of the Options against the Design Principles
Each option has been assessed against the list of design principles shown in Table 1 in Section 1.4 above.

The design principles have been examined to identify a process of evaluating each design option against a set of
criteria which assesses the option’s alignment with the design principles. The resulting evaluation matrices are shown
below together with a full description of how the routes have been measured against the design principle. Where it
has not been possible to fully evaluate each option at this stage, we have made this clear within the assessment. As
described in further detail in section 30 Next Steps, of this DPE, further analysis will be undertaken if required.

Sections 4.4 to 4.12 below give an overview of the evaluation carried out for each design principle. Each table
relates to a single design principle and shows a summary of the analysis conducted for each option against that
design principle, together with a high-level assessment of whether the design principle is either not met, partially met,
or fully met, as follows:

e A box indicates that the design principle has been met by the specified option.
e An box means that the design principle has been partially met by the specified option.
e Ared box indicates that the design principle has not been met by the specified option.

e Further detail on the criteria for the evaluation of each option is shown within sections 5 and 25.
What constitutes ‘not met’, ‘partially met” and ‘fully met’ for each design principle is explained in
turn in relation to that principle. Sections 5 to then provide an analysis of each option against
those criteria.

3.2 Description of Do Nothing and Do Minimum

The CAP1616 process requires a ‘do nothing” scenario to be considered and, as is the case for MAN, where ‘do
nothing” is not a feasible option a ‘do minimum’ scenario too.

The ‘do nothing’ scenario is then used as the baseline for comparison in the Options Appraisals, including the IOA.
The ‘do minimum’ option(s) describe the minimum changes required to address the issues identified in the SoN and
are listed as design options for assessment in this DPE. As the ‘do nothing” scenario fails to comply with the

requirements of the AMS and does not align with the ‘must have’ design principles, it was not assessed as an option
in this DPE.

However, the nature of the design principles, Emissions, Noise 1 and Noise 3 means that a baseline is required to
inform the comparative nature of the evaluation. As such, for the evaluation of design options against these design
principles, ‘do nothing’ has been used for comparative purposes. The way in which the ‘do nothing’ has been
considered as part of the evaluation against each of these design principles is detailed in sections 4.2, 4.3, 4.7, 4.8
and 4.10. A description of and rationale for the ‘do nothing’ scenario and the ‘do minimum’ options for both
arrivals and departures is provided in section 4.4 of the DOR and is not repeated here.

3.3 Overflight Assessment

When considering the number of people ‘overflown’, the definition of overflight provided in the CAA’s definition of
overflight (CAP1498) has been used. CAP1498 recognises that an aircraft does not have to pass directly overhead,
to be considered an overflight. Instead, overflight should be defined to include aircraft that pass over and to the side
of an observer (see section 4.8).

The geometry of this definition dictates that, the higher the aircraft, the broader the overflight footprint. It therefore
follows that a shallower climb gradient will result in a longer, thinner footprint than a steeper climb gradient. A
consequence of this can be that, despite there being little difference between the lateral tracks of design options, the
population etc., overflown may, in some instances, differ markedly.
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To estimate the size of the population affected by noise from current aircraft operations, a modal average path® (a
single line that delineates those locations on the ground that have experienced the greatest number of
overiflights) has been created for each of the existing arrival patterns and SIDs and it has been assessed against the
above overflight definition both to a height of 4,000ft, reflecting the point at which an aircraft flying the route is likely
to result in noise exposure above the LOAELs, and to 7,000, the height up to which MAN are responsible for the
route design. Further, to ensure that the impact of aircraft that have been tactically vectored, either away from the
SID or prior to final approach, has been captured, the actual spread of tracks (to a height of 7,000ft) has been
mapped. This was used to estimate the area and affected population beneath those tracks. This is known as the ‘do
nothing’ scenario, for comparisons in this DPE and the Initial Options Appraisal (IOA).

The limitations of overflight assessment are described in CAP1498, which recognises that it does not set out to
directly assess noise impacts. Instead, it provides a means to quantify the number of people, dwellings and sensitive
areas overflown. This has been used to present the possible effect of proposals on local communities that are
exposed to noise from aircraft up to 7,000 feet.

3 Traffic data for the 92-day summer period (16/06/2019 to 15/09/2019), except Runway 05R departures and Runway 23L arrivals, where
(due to low runway use) the period 01/01/2010 to 31/12/2019 was used.

Design Principle Evaluation (DPE) — V2 21



4 Acceptance/Rejection Criteria

4.1 Introduction

In order to ensure consistent application of each design principle, a set of underlying criteria were developed. These
are explained in this chapter. The criteria for each design principle are set out in sections 4.4 — 4.12, below. In
applying these criteria to the departure design options, the acceptance and rejection criteria set out in section 4.2
were considered. The acceptance and rejection criteria for the arrival design options are set out in section 4.3.

4.2 Acceptance/Rejection Criteria for Departures Options

The nine-design principle RAG (red, amber, green) statuses for each design option were totalled. In order to qualify
for further consideration, the following professional judgement was applied:

1. As a minimum, accepted options must at least partially meet the ‘must have’ design principles of Safety,
Policy, and Capacity.

2. Within each design envelope the option with the greatest number of ‘greens’ was deemed to be ‘best-
performing’ and was accepted. |In the summary tables, this is denoted as ‘Best’. Where multiple options had
the same number of ‘greens’, then the number of ‘ambers’ was also considered. To illustrate, of the options
below, option ‘X" would be ‘best-performing’.

Green | Amber | Red
Option X 7 2 0
Option Y 7 1 1
Option Z 7 0 2

3. Any other options evaluated as equal to the ‘best-performing’ option were accepted. In the summary tables,
this is denoted as ‘Best’.

4. All ‘do minimum’ (Replication) departure options were accepted, to enable their continued consideration. In
the summary tables, this is denoted as ‘Do Minimum (Replication)’.

5. Design options not identified as ‘best performing’, equal to the ‘best performing' or ‘do minimum’ were
reconsidered to establish whether the population overflown up to 4,000ft was less than that of an option
already accepted. Any identified options were subsequently accepted. In the summary tables, this is denoted

as ‘4,000ft beneficial.

Design Principle Evaluation (DPE) — V2 22



A hypothetical example is shown below.

Accept / Reject under steps | Approximate total Additional options accepted
1,2,3 and 4. population under step 5
overflown up to
4,000ft
Option 1 ‘do minimum’ 19,300
Option 2 Equal best-performing 21,100
Option 3 Best-performing 17,500
Yes as 20,200 is less than the
Option 4 20,900 21,100 population over flown by
Option 2
Option 5 28,200
Option 6 Equal best-performing 19,200

6. Any option which does not accord with the criteria above was rejected. In the summary tables, this is
denoted as ‘Rejected’.

7. Where options were accepted, these progressed to the IOA at Step 2B. The assessment of rejected options
was not progressed.

This process provides the change sponsor with sufficient flexible and variable design options within each design
envelope to undertake the IOA. This is because the options allow appropriate balance between need and the
design principles to allow comparison between the design options.

CAP1616 provides guidance on the appropriate baseline for the options appraisal process, which has been closely
followed by MAN at Step 2B as reported in the IOA. However, the DPE is not part of the options appraisal process.
Rather, it forms part of Step 2A. As such, CAP1616 does not specify the appropriate baseline to inform the DPE
where one is required. This is logical, given the extent to which a baseline is required for comparative purposes
during the DPE will depend on the nature of the design principles selected by a particular sponsor. By way of an
example at MAN, Design Principle Safety represents an absolute, such that it does not require comparison — a
proposal will either be safe or not. In contrast, the design principles Noise N1, Noise N3 and Emissions all require a
comparator in order to provide a meaningful evaluation of design options against the design principles. This allows
design principles that reflect a degree of change to be understood. As the DPE is required to evaluate how the
identified design options have responded to a sponsor’s particular design principles, the choice of the baseline for
the DPE is necessarily guided by those design principles.
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The departures design options were evaluated in the following design envelopes:

e Runway 23:
o East was compared against SONEX ‘do nothing’ scenarios for design principles Emissions, Noise N1
and Noise N3, as shown below.

Runway Criteria SONEX ‘Do Nothing’ Scenario

23L Emissions Estimated track length: 45km (24nm)

23L Noise 1, 4,000ft Estimate of total population overflown: 1,900

23L Noise 1, 7,000ft Estimate of total population overflown: 121,000
23L Noise 3, 4,000ft Estimate of total noise sensitive areas overflown: 3
23L Noise 3, 7,000ft Estimate of total noise sensitive areas overflown: 193
23R Emissions Estimated track length: 48km (26nm)

23R Noise 1, 4,000ft Estimate of total population overflown: 7,800

23R Noise 1, 7,000ft Estimate of total population overflown: 207,600
23R Noise 3, 4,000ft Estimate of total noise sensitive areas overflown: 11
23R Noise 3, 7,000ft Estimate of total noise sensitive areas overflown: 355

o North was compared against POL ‘do nothing’ scenarios for design principles Emissions, Noise N1
and Noise N3, as shown below.

Runway Criteria POL ‘Do Nothing’ Scenario

23L Emissions Estimated track length: 3%9km (21nm)

23L Noise 1, 4,000ft Estimate of total population overflown: 7,500

23L Noise 1, 7,000ft Estimate of total population overflown: 115,200
23L Noise 3, 4,000ft Estimate of total noise sensitive areas overflown: 10
23L Noise 3, 7,000ft Estimate of total noise sensitive areas overflown: [209]
23R Emissions Estimated track length: 41km (22nm)

23R Noise 1, 4,000ft Estimate of total population overflown: 3,900

23R Noise 1, 7,000ft Estimate of total population overflown: 222,400
23R Noise 3, 4,000ft Estimate of total noise sensitive areas overflown: 6
23R Noise 3, 7,000ft Estimate of total noise sensitive areas overflown: 390
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Runway
23L
23L
23L
23L
23L

23R
23R
23R
23R
23R

Runway
23L
23L
23L
23L
23L

23R
23R
23R
23R
23R
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Criteria
Emissions

Noise 1, 4,000ft
Noise 1, 7,000ft
Noise 3, 4,000ft
Noise 3, 7,000ft

Emissions

Noise 1, 4,000ft
Noise 1, 7,000ft
Noise 3, 4,000ft
Noise 3, 7,000ft

Criteria
Emissions

Noise 1, 4,000ft
Noise 1, 7,000ft
Noise 3, 4,000ft
Noise 3, 7,000ft

Emissions

Noise 1, 4,000ft
Noise 1, 7,000ft
Noise 3, 4,000ft
Noise 3, 7,000ft

LISTO ‘Do Nothing’ Scenario
Estimated track length: 39km (21nm)
Estimate of total population overflown: 2,500

Estimate of total population overflown: 33,300

Estimate of total noise sensitive areas overflown:

Estimate of total noise sensitive areas overflown:

Estimated track length: 40km (22nm)
Estimate of total population overflown: 3,300

Estimate of total population overflown: 33,700

Estimate of total noise sensitive areas overflown:

Estimate of total noise sensitive areas overflown:

SANBA ‘Do Nothing’ Scenario
Estimated track length: 48km (26nm)
Estimate of total population overflown: 3,900

Estimate of total population overflown: 8,300

Estimate of total noise sensitive areas overflown:

Estimate of total noise sensitive areas overflown:

Estimated track length: 49km (26nm)
Estimate of total population overflown: 3,400

Estimate of total population overflown: 16,200

Estimate of total noise sensitive areas overflown:

Estimate of total noise sensitive areas overflown:

o South was compared against LISTO ‘do nothing” scenarios for design principles Emissions, Noise N1
and Noise N3, as shown below.

/0

70

o South was compared against SANBA ‘do nothing’ scenarios for design principles Emissions, Noise
N1 and Noise N3, as shown below.

12
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Runway
23L
23L
23L
23L
23L

23R
23R
23R
23R
23R

Runway
23L
23L
23L
23L
23L

23R
23R
23R
23R

Design Principle Evaluation (DPE) — V2

Criteria
Emissions

Noise 1, 4,000ft
Noise 1, 7,000ft
Noise 3, 4,000ft
Noise 3, 7,000ft

Emissions

Noise 1, 4,000ft
Noise 1, 7,000ft
Noise 3, 4,000ft
Noise 3, 7,000ft

Criteria
Emissions

Noise 1, 4,000ft
Noise 1, 7,000ft
Noise 3, 4,000ft
Noise 3, 7,000ft

Emissions

Noise 1, 4,000ft
Noise 1, 7,000ft
Noise 3, 4,000ft

EKLAD ‘Do Nothing’ Scenario
Estimated track length: 41km (22nm)
Estimate of total population overflown: 1,500

Estimate of total population overflown: 7,100

Estimate of total noise sensitive areas overflown:

Estimate of total noise sensitive areas overflown:

Estimated track length: 42km (23nm)
Estimate of total population overflown: 800

Estimate of total population overflown: 13,200

Estimate of total noise sensitive areas overflown:

Estimate of total noise sensitive areas overflown:

KUXEM ‘Do Nothing’ Scenario
Estimated track length: 40km (22nm)
Estimate of total population overflown: 1,200

Estimate of total population overflown: 17,300

o South-west was compared against EKLAD ‘do nothing’ scenarios for design principles Emissions,
Noise N1 and Noise N3, as shown below.

36

o South-west was compared against KUXEM ‘do nothing’ scenarios for design principles Emissions,
Noise N1 and Noise N3, as shown below.

Estimate of total noise sensitive areas overflown: 5

Estimate of total noise sensitive areas overflown:

Estimated track length: 42km (23nm)
Estimate of total population overflown: 500

Estimate of total population overflown: 16,400

Estimate of total noise sensitive areas overflown:
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23R Noise 3, 7,000ft Estimate of total noise sensitive areas overflown: 51

o West was compared against EKLAD ‘do nothing’ scenarios for design principles Emissions, Noise N1
and Noise N3, as shown below.

Runway Criteria EKLAD ‘Do Nothing’ Scenario

23L Emissions Estimated track length: 41km (22nm)

23L Noise 1, 4,000ft Estimate of total population overflown: 1,500

23L Noise 1, 7,000f Estimate of total population overflown: 7,100

23L Noise 3, 4,000ft Estimate of total noise sensitive areas overflown: 3

23L Noise 3, 7,000ft Estimate of total noise sensitive areas overflown: 21

23R Emissions Estimated track length: 42km (23nm)

23R Noise 1, 4,000ft Estimate of total population overflown: 800

23R Noise 1, 7,000ft Estimate of total population overflown: 13,200

23R Noise 3, 4,000ft Estimate of total noise sensitive areas overflown: 6

23R Noise 3, 7,000ft Estimate of total noise sensitive areas overflown: 36
e Runway 05:

o East was compared against DESIG ‘do nothing’ scenarios for design principles Emissions, Noise N1
and Noise N3, as shown below.

Runway Criteria DESIG ‘Do Nothing’ Scenario

05L Emissions Estimated track length: 40km (22nm)

05L Noise 1, 4,000ft Estimate of total population overflown: 61,000

05L Noise 1, 7,000ft Estimate of total population overflown: 104,700
05L Noise 3, 4,000ft Estimate of total noise sensitive areas overflown: 143
05L Noise 3, 7,000ft Estimate of total noise sensitive areas overflown: 200
05R Emissions Estimated track length: 41km (22nm)

05R Noise 1, 4,000ft Estimate of total population overflown: 60,200

05R Noise 1, 7,000ft Estimate of total population overflown: 147,000
05R Noise 3, 4,000ft Estimate of total noise sensitive areas overflown: 161
05R Noise 3, 7,000ft Estimate of total noise sensitive areas overflown: 314
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o North was compared against POL ‘do nothing’ scenarios for design principles Emissions, Noise N1
and Noise N3, as shown below.

Runway Criteria POL ‘Do Nothing’ Scenario

05L Emissions Estimated track length: 41km (22nm)

05L Noise 1, 4,000ft Estimate of total population overflown: 46,900

05L Noise 1, 7,000f Estimate of total population overflown: 195,900
05L Noise 3, 4,000ft Estimate of total noise sensitive areas overflown: 143
O5L Noise 3, 7,000ft Estimate of total noise sensitive areas overflown: 389
05R Emissions Estimated track length: 42km (23nm)

05R Noise 1, 4,000ft Estimate of total population overflown: 51,900

05R Noise 1, 7,000ft Estimate of total population overflown: 224,300
05R Noise 3, 4,000ft Estimate of total noise sensitive areas overflown: 139
05R Noise 3, 7,000ft Estimate of total noise sensitive areas overflown: 487

o South was compared against LISTO ‘do nothing” scenarios for design principles Emissions, Noise N1
and Noise N3, as shown below.

Runway Criteria LISTO ‘Do Nothing’ Scenario

05L Emissions Estimated track length: 39km (21nm)

05L Noise 1, 4,000ft Estimate of total population overflown: 15,100
05L Noise 1, 7,000ft Estimate of total population overflown: 73,300
O5L Noise 3, 4,000ft Estimate of total noise sensitive areas overflown: 35
05L Noise 3, 7,000ft Estimate of total noise sensitive areas overflown: 149
05R Emissions Estimated track length: 40km (22nm)

05R Noise 1, 4,000ft Estimate of total population overflown: 24,500
05R Noise 1, 7,000ft Estimate of total population overflown: 33,200
O5R Noise 3, 4,000ft Estimate of total noise sensitive areas overflown: 50
0O5R Noise 3, 7,000ft Estimate of total noise sensitive areas overflown: 70
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o South-west was compared against ASMIM ‘do nothing’ scenarios for design principles Emissions,
Noise N1 and Noise N3, as shown below.

Runway Criteria ASMIM ‘Do Nothing” Scenario

0O5L Emissions Estimated track length: 40km (22nm)

05L Noise 1, 4,000f Estimate of total population overflown: 72,200

05L Noise 1, 7,000f Estimate of total population overflown: 245,500
O5L Noise 3, 4,000ft Estimate of total noise sensitive areas overflown: 160
O5L Noise 3, 7,000ft Estimate of total noise sensitive areas overflown: 465
05R Emissions Estimated track length: 42km (23nm)

05R Noise 1, 4,000ft Estimate of total population overflown: 63,000

05R Noise 1, 7,000ft Estimate of total population overflown: 250,100
05R Noise 3, 4,000ft Estimate of total noise sensitive areas overflown: 145
05R Noise 3, 7,000ft Estimate of total noise sensitive areas overflown: 457

o West was compared against ASMIM ‘do nothing” scenarios for design principles Emissions, Noise N1
and Noise N3, as shown below.

Runway Criteria ASMIM ‘Do Nothing” Scenario

0O5L Emissions Estimated track length: 40km (22nm)

05L Noise 1, 4,000ft Estimate of total population overflown: 72,200

05L Noise 1, 7,000ft Estimate of total population overflown: 245,500
O5L Noise 3, 4,000ft Estimate of total noise sensitive areas overflown: 160
O5L Noise 3, 7,000ft Estimate of total noise sensitive areas overflown: 465
05R Emissions Estimated track length: 42km (23nm)

05R Noise 1, 4,000ft Estimate of total population overflown: 63,000

05R Noise 1, 7,000ft Estimate of total population overflown: 250,100
O5R Noise 3, 4,000ft Estimate of total noise sensitive areas overflown: 145
O5R Noise 3, 7,000ft Estimate of total noise sensitive areas overflown: 457

The ‘do nothing’ (baseline) scenarios are mapped in section 3.3 of the Initial Options Appraisal.

4.2.1  Additionally Qualified Options

To allow the ACP at MAN to retain sufficient flexibility to respond to other, emerging airspace change proposals and
to avoid the premature rejection of any design options, considered likely to offer benefits (for example as a part of @
network) not fully apparent at this stage, 23 additional design options have also been retained. These were based
upon the qualitative judgement of the SME which examined the potential for options to make best use of runway
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capacity and to reduce the interaction with arrivals and departures at both MAN and adjacent airports. In this respect
this SME judgement was aligned with the requirements of the design principle Capacity, and with the efficiency ends
of the AMS (through the design principle Policy).

This SME judgement was based upon technical meetings with Manchester ATC and with NATS NERL. In particular
the DOR sections 3.3 and 3.4 refer to discussions with NERL regarding the network interface and managing this
airspace change within the national airspace master plan. This highlights the need to ensure connectivity to the
network against the challenge of a NERL design that has not yet been finalised. It also highlights the potential for
misalignment and the need to modify or restore options at a later date. The retention of these options is aimed at
reducing or eliminating this likelihood. In the summary tables, options which have been additionally qualified are

denoted as ‘Add Qual.’

In addition, the MAN ACP is currently more advanced than the NERL network ACP and although the change sponsor
has worked with NERL to develop their design options, the NERL process has not yet fully developed a
comprehensive list of options. As a result, we do not have full visibility of the NERL design options in relation to:

e Route design option connectivity for departures within the MTMA, which may change as a result of the design
work within NERL and at other airports, in particular LPL.

e The type and number of arrival structures envisaged for MAN operations above 7,000ft, or the options for
where such an arrival structure or structures could be positioned.

In order to address this, the change sponsor has collaborated closely with colleagues in NERL to help create a
comprehensive list of options that provide flexibility and have the ability to integrate with a new MTMA network.
Discussions with NERL took account of;

e the current network traffic flows;
e the proposed routes to and from LPL;
e the requirement to safely deconflict MAN departures and arrivals from each other.

The output from these sessions has been captured in an Airspace Design Workshop Record (ADWR). This is a NERL
document which details the design assumptions used by both parties long list of potential network concepts which the
group considered and discussed. The ADWR document tells the story of how concepts, options and designs have been
developed by NERL, and is the formal NERL record of the output from the meetings and will be used to support the
ACP submissions for NERL for the airspace above 7,000ft.

We have also tested our designs with NERL and other change sponsors during the stakeholder engagement process.

As the NERL designs progress, it is possible that some of our design options will either be misaligned or conflict with
their designs (or those of other airports). This may mean that some design options will not be progressed and that
some design options will need to be further refined or modified in response to the progress of this work.

We will continue to engage in discussions across the MTMA and in partnership with NERL and other airports to respond
to any such interactions in line with the developing national airspace masterplan.

Our proposed approach to address any such further information becoming available is described as part of the Next
Steps in section 30.

4.3 Acceptance/Rejection Criteria for Arrivals Options

The nine design principle RAG statuses for each design option were totalled. In order to qualify for further
consideration the following professional judgement was applied:

1. As a minimum, accepted options must at least partially meet the ‘must have’ design principles of Safety,
Policy, and Capacity.
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The option with the greatest number of ‘greens’ was deemed to be ‘best-performing” and was shorlisted for
acceptance. In the summary tables, this is denoted as ‘Best’. Where multiple options had the same number

of ‘greens’, then the number of ‘ambers’ was also considered. To illustrate, of the options below, option ‘X’
would be ‘best performing’.

Green | Amber | Red

Option X 7 2 0
Option Y 7 1 1
Option Z 7 0 2

3. Within each design envelope any other options evaluated as equal to the ‘best-performing’ option were also
shortlisted for acceptance. In the summary tables, this is denoted as ‘Best’.

Design options not identified as ‘best performing’, equal to the ‘best performing' or ‘do minimum’ were
reconsidered to establish whether the population overflown up to 4,000ft was less than that of an option already
accepted. Any identified options were subsequently accepted. In the summary tables, this is denoted as ‘4,000ft
beneficial’. A hypothetical example is shown below.

4.

5.

6.

Accept / Reject under steps | Approximate total Additional options accepted
1,2, and 3 population under step 4
overflown up to
4,000ft
Option 1 ‘do minimum’ 19,300
Option 2 Equal best-performing 21,100
Option 3 Best-performing 17,500
Yes as 20,200 is less than the
Option 4 20,900 21,100 population over flown by
Option 2
Option 5 28,200
Option 6 Equal best-performing 19,200

Any option which does not accord with the criteria above was rejected. In the summary tables, this is
denoted as ‘Rejected’.

The shortlist of ‘best-performing’ (steps 2 and 3 above) and beneficial up to 4,000ft (step 4 above) options
were then grouped against their respective Initial Approach Fix (IAFs), as detailed in section 20 of the DOR.
In order to progress to the IOA an IAF must consist of a design option to each Runways 23R, 23L, 05L and
05R. If an IAF was not complimented by each of these four options and a further qualitative professional
judgement could not be applied, the shortlisted accepted option(s) were subsequently rejected. In the
summary tables, this is denoted as either ‘Best but incomplete IAF" or ‘4,000ft beneficial but incomplete IAF’.
Options which were evaluated as ‘best-performing’ and also form part of a complete set within an IAF were
accepted.

Where options were accepted, these progressed to the IOA at Step 2B. The assessment of rejected options
was not progressed.
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This process provides the change sponsor with sufficient flexible and variable design options within each Final
Approach Fix (FAF) altitude group to undertake the IOA. This is because the options allow appropriate balance
between need and the design principles to allow comparison between the design options.

Where the relevant design principle required a comparator, the arrivals design options were grouped and evaluated
in the FAF altitude groups as follows:

e Runways 23R/23L:
o North L 3,500ft and 3,000ft was compared against MIRSI and ROSUN ‘do nothing’
scenarios for design principles Emissions, Noise N1 and Noise N3, as shown below.

Runway Criteria MIRSI ‘Do Nothing” Scenario

23L Emissions Estimated track length: 86km (46nm)

23L Noise 1, 4,000ft Estimate of total population overflown: 133,300

23L Noise 1, 7,000ft Estimate of total population overflown: 793,400

23L Noise 3, 4,000ft Estimate of total noise sensitive areas overflown: 271

23L Noise 3, 7,000ft Estimate of total noise sensitive areas overflown: 1604

Runway Criteria ROSUN ‘Do Nothing” Scenario

23L Emissions Estimated track length: 54km (29nm)

23L Noise 1, 4,000ft Estimate of total population overflown: 113,300

23L Noise 1, 7,000ft Estimate of total population overflown: 427,200

23L Noise 3, 4,000ft Estimate of total noise sensitive areas overflown: 192

23L Noise 3, 7,000ft Estimate of total noise sensitive areas overflown: 812
o North R 3,500ft and 3,000ft was compared against MIRSI and ROSUN ‘do nothing’

scenarios for design principles Emissions, Noise N1 and Noise N3, as shown below.

Runway Criteria MIRSI ‘Do Nothing” Scenario

23R Emissions Estimated track length: 72km (39nm)

23R Noise 1, 4,000ft Estimate of total population overflown: 161,600

23R Noise 1, 7,000ft Estimate of total population overflown: 755,500

23R Noise 3, 4,000ft Estimate of total noise sensitive areas overflown: 289

23R Noise 3, 7,000ft Estimate of total noise sensitive areas overflown: 1,474

Runway Criteria ROSUN ‘Do Nothing” Scenario

23R Emissions Estimated track length: 59km (32nm)

23R Noise 1, 4,000ft Estimate of total population overflown: 88,800

23R Noise 1, 7,000ft Estimate of total population overflown: 381,600

23R Noise 3, 4,000ft Estimate of total noise sensitive areas overflown: 159

23R Noise 3, 7,000ft Estimate of total noise sensitive areas overflown: 718
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o South L 3,500t and 3,000ft was compared against DAYNE ‘do nothing’ scenario for
design principles Emissions, Noise N1 and Noise N3, as shown below.



Runway Criteria

23L Emissions

23L Noise 1, 4,000ft
23L Noise 1, 7,000ft
23L Noise 3, 4,000ft
23L Noise 3, 7,000ft

DAYNE ‘Do Nothing” Scenario

Estimated track length: 63km (34nm)

Estimate of total population overflown: 77,600
Estimate of total population overflown: 149,300
Estimate of total noise sensitive areas overflown: 155

Estimate of total noise sensitive areas overflown: 301

o South R 3,5000f and 3,000t was compared against DAYNE ‘do nothing’ scenario for
design principles Emissions, Noise N1 and Noise N3, as shown below.

Runway Criteria

23R Emissions

23R Noise 1, 4,000ft
23R Noise 1, 7,000ft
23R Noise 3, 4,000ft
23R Noise 3, 7,000ft

e Runways 05L/05R:

DAYNE ‘Do Nothing” Scenario

Estimated track length: 41km (22nm)

Estimate of total population overflown: 84,200
Estimate of total population overflown: 137,400
Estimate of total noise sensitive areas overflown: 157

Estimate of total noise sensitive areas overflown: 267

o North L 3,000ft, 2,500ft and 2,000ft was compared against MIRSI and ROSUN ‘do

nothing’ scenarios for design principles Emissions, Noise N1 and Noise N3, as shown

below.
Runway Criteria
05L Emissions
0O5L Noise 1, 4,000ft
05L Noise 1, 7,000ft
05L Noise 3, 4,000ft
05L Noise 3, 7,000ft
Runway Criteria
05L Emissions
05L Noise 1, 4,000ft
05L Noise 1, 7,000
05L Noise 3, 4,000ft
05L Noise 3, 7,000ft
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MIRSI ‘Do Nothing’ Scenario

Estimated track length: 43km (23nm)

Estimate of total population overflown: 73,000
Estimate of total population overflown: 467,800
Estimate of total noise sensitive areas overflown: 186

Estimate of total noise sensitive areas overflown: 921

ROSUN ‘Do Nothing’ Scenario

Estimated track length: 76km (41nm)

Estimate of total population overflown: 69,600
Estimate of total population overflown: 999,600
Estimate of total noise sensitive areas overflown: 181

Estimate of total noise sensitive areas overflown: 2,153
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Runway
05R
05R
05R
05R
05R

Runway
05R
05R
05R
05R
05R

Runway
05L
05L
05L
05L
05L

Runway
05R
05R
05R
05R
05R

o North R 3,000ft, 2,500ft and 2,000ft was compared against MIRSI and ROSUN ‘do

nothing’ scenarios for design principles Emissions, Noise N1 and Noise N3, as shown

below.

Criteria
Emissions

Noise 1, 4,000ft
Noise 1, 7,000ft
Noise 3, 4,000ft
Noise 3, 7,000ft

Criteria
Emissions

Noise 1, 4,000ft
Noise 1, 7,000ft
Noise 3, 4,000ft
Noise 3, 7,000ft

MIRSI ‘Do Nothing’ Scenario

Estimated track length: 55km (30nm)

Estimate of total population overflown: 45,700
Estimate of total population overflown: 389,900
Estimate of total noise sensitive areas overflown: 118

Estimate of total noise sensitive areas overflown: 907

ROSUN ‘Do Nothing’ Scenario

Estimated track length: 79km (43nm)

Estimate of total population overflown: 52,500
Estimate of total population overflown: 1,003,500
Estimate of total noise sensitive areas overflown: 138

Estimate of total noise sensitive areas overflown: 2,243

o South L 3,000ft and 2,500ft was compared against DAYNE ‘do nothing” scenario for
design principles Emissions, Noise N1 and Noise N3, as shown below.

Criteria
Emissions

Noise 1, 4,000ft
Noise 1, 7,000ft
Noise 3, 4,000ft
Noise 3, 7,000ft

DAYNE ‘Do Nothing” Scenario

Estimated track length: 64km (35nm)

Estimate of total population overflown: 104,300
Estimate of total population overflown: 274,400
Estimate of total noise sensitive areas overflown: 235

Estimate of total noise sensitive areas overflown: 600

o South R 3,000ft and 2,500ft was compared against DAYNE ‘do nothing’ scenario for
design principles Emissions, Noise N1 and Noise N3, as shown below.

Criteria
Emissions

Noise 1, 4,000ft
Noise 1, 7,000ft
Noise 3, 4,000ft
Noise 3, 7,000ft

DAYNE ‘Do Nothing” Scenario

Estimated track length: 66km (36nm)

Estimate of total population overflown: 68,900
Estimate of total population overflown: 182,000
Estimate of total noise sensitive areas overflown: 173

Estimate of total noise sensitive areas overflown: 407

For the evaluation in the DPE, arrivals from the North were compared against both the MIRSI and ROSUN ‘do
nothing’ scenarios to reflect that traffic could flight plan via either hold.

The ‘do nothing” (baseline) scenarios are mapped in section 3.3 of the Initial Options Appraisal.

The full DOE can be found in Stage 2 Summary Document Appendix A - Design Options Evolution (DOE) - V2.
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4.4 Design Principle Criteria - Safety

Design
Principle

S

Safety

Our routes must be safe and must comply with industry standards and regulations.

Not met

When assessed in isolation,
this option is designable
however is not considered
to be safe or to comply with
industry standards and

Partial

When assessed in isolation,
this option may be
considered as safe,
designable and meet with
industry standards and

Met

When assessed in isolation,
this option is considered to
be safe, designable and
meet with industry standards
and regulations, including

regulations; however, PANS-OPS.
additional safety mitigations
or processes would be

required.

regulations.

Evaluation
assessment
summary

In order to deliver a high level of safety, all of the design options have been developed by
UK CAA approved Instrument Flight Procedure designers. All our new or amended options
have been designed to ICAO PANS-OPS criteria and therefore fulfil the regulatory
requirements. As a result, each design option has initially been assumed to be safe,
although as the process moves forward and further safety analysis is carried out (at Stage 3),
some will present a better or poorer fit against this design principle. These options may
require additional procedures or processes to be implemented to ensure that they fulfil the
criteria of being ‘safe’.

For the purposes of this DPE, each option has been assessed in isolation. As part of Stage 3,
Consult, the CAP1616 process requires route design options to be grouped together - for
example, a suite of arrivals with a suite of departures. This may identify other hazards not
considered at this stage, that may lead to options being rejected, or other mitigations being
introduced. Our proposal to consider any such scenario is set out in section 30, Next Steps,
of this DPE.

The primary means to provide safety assurance evidence, to support the introduction of the
new procedures is a Safety Case. The Safety Case will be developed in accordance with the
guidance provided in the CAA’s Guidance on the Conduct of Hazard Identification, Risk
Assessment and the Production of Safety Cases (CAP760) as mandated in the Manchester
Airport Safety Management Process and aligned to the CAP1616 process.

The first step in the development of the Safety Case was a Hazard Identification (HazID) held
with relevant aviation stakeholders, including local and enroute ATC and airlines. This
identified the safety requirements at an early stage of the design process, and it has been
used to support early qualitative analysis of the design options. As the process moves
forwards, a more quantitative methodology will be adopted using the Safety Case
approach. This will initially evaluate routes in isolation but ultimately will evaluate
combinations (families) of routes as a system.
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Summary of
evaluation

Each option has been assessed to ensure that it satisfies the Design Principle Safety.

There will be further assessments conducted at a later stage of the ACP, see section 30,
Next Steps, when we will consider whether combinations of routes still satisfy this design
principle.
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4.5 Design Principle Criteria - Policy

Design
Principle

P

Evaluation
assessment
summary

Policy

Any change must accord with the CAA’s AMS. Any airspace change must also allow
connection to the wider UK en route network and be aligned with the Future
Airspace Strategy Implementation for the North (FASI-N) programme and take into
consideration the needs of other airports.

The CAA’s AMS (CAP1711) sets out the ‘Ends’ that airspace modernisation must
deliver to achieve the Government’s objectives in relation to airspace modemisation.
These ends cover six broad headings, of which MAN notes the following.

« Safety: maintaining a high standard of safety has priority over all other ends to be
achieved by airspace modernisation.
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This highlights the priority that safety has in airspace change. However, in
addition to the consideration of Safety within this design principle, MAN also have
a stand-alone Design Principle Safety. Rather than considering safety twice, the
approach that has been taken is to consider Safety in its own right as one of the
‘must have’ design principles. This ensured there was a clear focus on safety as
the highest priority and that the risk of a “double evaluation”, which may have
caused confusion for stakeholders, was removed.

This approach was initially applied within the DOR Viability filter and to ensure
consistency, was also applied throughout the analysis within this DPE. As a result,
Safety was not considered within the Design Principle Policy assessment, but as
part of the Design Principle Safety assessment.

Efficiency: consistent with the safe operation of aircraft, airspace modernisation
should secure the most efficient use of airspace and the expeditious flow of traffic.
The provision of runway throughput to make best use of the capacity of the
runways at MAN is captured within the “must have” Design Principle Capacity.
Therefore, the consideration of the Efficiency end within this DPE focused on the
potential for design options to:

« Align to the routes to and from adjacent airports or

« Align with the traffic flows within the wider NATS network and the airspace

being developed within the FASI-N programme.

Integration: airspace modernisation should satisfy the requirements of operators
and owners of all classes of aircraft across the commercial, General Aviation and
military sectors.

The AMS calls for a transition towards greater integration of air traffic including
GA and the military. It should facilitate the greatest possible access to all users
and seek to use of the minimum volume of controlled airspace consistent with
safe and efficient air traffic operations.

Environmental performance: the interests of all stakeholders affected by the use of
airspace should be taken into account when it is modernised, in line with
guidance provided by the Government on environmental objectives, the Air
Navigation Guidance 2017 (ANG), which sets out how carbon emissions, air
quality and noise should be considered.

This covers the creation of options that offer more efficient, shorter and cost-
effective flightpaths, and options that seek to reduce noise impact in line with the
Altitude Based Priorities within the ANG.

Reducing carbon emissions was evaluated by identifying routes that had the
shortest track length in relation to their joining or leaving point with the upper
airspace network, resulting in lower fuel burn and emissions. Reducing noise
impact was evaluated through the use of overflight analysis to identify the total
population overflown in line with the criteria within the ‘Altitude based priorities’

within the ANG.

Defence and security: airspace modernisation should facilitate the integrated
operation of air traffic services provided by or on behalf of the armed forces and
take account of the interests of national security.
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This recognises the changing requirements of the military in terms of their use of
airspace. Misalignment to this end covered any option that had potential to
impact military operations by interacting with existing military airspace.

« International alignment: airspace modernisation should take account of any
international recommended practices or obligations related to the UK’s air
navigation functions, such as those from ICAO and the EU.

This was considered by evaluating whether options are aligned to PANS-OPS and
the wider industry requirement to implement PBN.

Of the AMS ends above, Safety is considered within its own right as part of the ‘must
have” Design Principles. In addition, four of the remaining five AMS ends were not
distinguishing factors, as follows:

« Efficiency: The potential for options to interact with the routes to and from
adjacent airports or be misaligned with the traffic flows within the wider NATS
network has already been qualitatively assessed within the Viability filter within
the DOR. Clear misalignment (including the result of any trade off analysis)
has resulted in options not being progressed, but further detailed evaluation
in this respect is not possible until networks of routes are created in stage 3a.

+ Integration: The Viability Filter in the DOR, section 5.14.2, also looked at the
vertical and horizontal profile of options and whether they had the potential
to reduce airspace access for GA users or may require additional CAS. Clear
misalignment (including the result of any trade off analysis) has already
resulted in options not being progressed but further detailed evaluation in this
respect is not possible until networks of routes are created in stage 3a.

« Defence and Security: There is no existing military airspace with which any of
our routes may conflict. All options therefore fully comply with this end.

+ International alignment: The Viability filter within the initial design process,
and as described in the DOR, ensures that all options are designed to PBN
standards including PANS-OPS requirements for design. All options are
therefore fully aligned to this end.

The evaluation against the AMS therefore focusses on Environmental Performance,
including the altitude based priorities on noise within the Air Navigation Guidance.

In evaluating environmental performance it is acknowledged that there is potential
for the most direct and fuel efficient route to overfly more people. Equally the route
overflying the least number of people may take a less fuel efficient route. The AMS
recognises this potential trade-off between noise and fuel burn which creates a clear
differentiator between the benefits of design options within this evaluation. A
quantitative analysis has therefore been undertaken to ascertain the potential noise
impact and track length of each design option in section 4.8 and 4.7 respectively.

The design principle also requires options to be aligned with the Future Airspace
Strategy Implementation for the North (FASI-N) programme which is the initiative to
deliver the requirements of the AMS through the re-design of airspace in the north of
the UK. These requirements will be considered within the further detailed evaluation
of the Efficiency ‘End” once networks of routes are created in stage 3a.
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FASI-N requires coordination between various airspace change sponsors. This

coordination will be delivered through the masterplan of airspace changes prepared
and delivered by the Airspace Change Organising Group (ACOG).

Other airspace users/considerations will be covered through regular bilateral (or if
required, trilateral) meetings with airports and NATS. These meetings may also be
attended by ACOG to align the airport work with the airspace masterplan, and
within these meetings, discussion points will include:

. The operating concepts being applied, such as climb gradients, PBN standard
and the use of systemisation.

« An analysis of the design options that have been developed, and where conflicts
may occur. These conflicts may be related to any of the design principles but
resolution will be primarily driven by the Design Principle Safety.

« Agreement on options to resolve conflicts. These conflict resolution discussions
and decisions will be formally recorded by both the airports and ACOG and will
be used to support final submissions to CAA to demonstrate where concessions
have been made. Where a conflict cannot be resolved, the ACOG resolution
process will be triggered.

« The potential for cumulative impact issues to arise from the routes, and how these
should be addressed in engagement material.

In addition, ACOG have created the Technical Coordination Group which meets to
discuss and resolve policy and technical issues affecting airspace design across all
airports.

Summary
of
evaluation

Each design option has been assessed against the Design Principle Policy to ensure
that it satisfies our requirement for all new or existing PBN design options to meet
the requirements of the AMS.

The focus of the evaluation has been on the Environmental Performance (noise and
fuel burn) ends of the AMS as these are the ends that can be evaluated for isolated
routes and provide differentiators between options. The DOR Viability Filter has
already excluded options which have been identified as being clearly misaligned to
the ‘Ends’ of the AMS in terms of efficiency, integration, defence and security and
international alignment.

It is not possible to assess all CAS demands based upon individual design options at
this present time. These assessments will be conducted at Stage 3 of the ACP
process when further consideration will be given to what extent combinations of
routes as part of a system satisfy this design principle. See section 30 for Next Steps.
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4.6 Design Principle Criteria - Capacity

Design
Principle

C

Capacity

Our future airspace must enable best use of the capacity of our existing runways, in line with

government policy.

Not met

Assessed in isolation, this
design option could be
used operationally in
conjunction with another
runway, or as a single
runway operation, but will
not enable the best use of
the capacity of our existing
runways.

Partial

Assessed in isolation, this
design option could be
used operationally in
conjunction with another
runway, or as a single
runway operation but best
use of the capacity of our
existing runways may not be
fully attained due to ATC
operational procedures or
restrictions required to
address interactions as a
result of the runway
configurations.

Met

Assessed in isolation, this
design option could be
used operationally in
conjunction with another
runway, or as a single
runway operation to enable
the best use of the capacity
of our existing runways.

Evaluation
assessment
summary

The UK travel industry has been impacted by the global pandemic, but traffic levels are
expected to fully recover. In the long term, demand at MAN is expected to continue to grow
in line with Government policy and as supported by the Manchester Core Strategy.

This passenger demand also drives the number of aircraft using the airport, and this is
constrained by the capacity of the terminal buildings, the taxiway infrastructure, the runways

and the airspace.

As one of the elements impacting capacity, and in line with the words of this design
principle, the chosen airspace solution must therefore enable the best use of existing runway
capacity at Manchester Airport throughout a 24-hour period, as opposed to occasional

peaks.

To achieve this will require departure routes that operate effectively as a system and in
conjunction with other routes in directional peer groups. However, because at this stage this
design principle is looking at individual routes (rather than the system) the analysis looks at
the potential ability of the route to contribute to the achievement of a consistent movement
rate against largely external factors.

The analysis therefore assesses the ability of the route to operate:

« Independently from the airborne holds, arrival routes and departure routes of adjacent

airports.

« Independently from the arrival structure or arrival design options for MAN.
« To support optimal departure splits of no more than one minute which is the current

CAA minimum.

« Arrivals and departures in compliance with comply with current ATC published
operating procedures and/or safety restrictions to ensure that runway utilisation is

maximised.
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If a route is not able to operate in accordance with any of the above, restrictions (typically in
the form of departure flow rates) may be imposed by ATC, resulting in a reduced hourly
runway capacity and a failure to meet the Design Principle Capacity.

Summary of
evaluation

Each design option has been assessed against the Design Principle Capacity to ensure that
it satisties the requirement for all new design options to ensure that the airport can continue
to meet its utilisation of aircraft numbers in accordance with current forecasts.

There will be further assessments conducted at Stage 3 of the CAP1616 process that will
consider if combinations of routes still satisfy this design principle. See section 30 for Next
Steps.
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4.7

Design Principle Criteria - Emissions

Design
Principle

E

Emissions

We will minimise and where possible reduce, emissions when we design routes. This may be

achieved by selecting the most direct routes.

Not met

When assessed in isolation,
this option performs worse
than the ‘do nothing’
scenario with respect to
track distance flown.

Partial

When assessed in isolation,
this option performs similar
(+/- 10%) to the ‘do
nothing” scenario with
respect to track distance

Met

When assessed in isolation,
this option performs better
than the ‘do nothing’
scenario with respect to
track distance flown.

flown.

Evaluation Each design option has been evaluated in terms of track distance flown, as a proxy for fuel

assessment | burn/emissions generated. From the quantitative analysis made in the assessment of track

summary distance flown, the track length has been rounded to the nearest 1,000m.
Existing procedures do not support optimal aircraft performance and therefore are predicted
to have a greater environmental impact compared to proposed options. Within Stage 2 of
the CAP1616 process, there is no requirement for a change sponsor to conduct quantitative
fuel burn or emissions analysis; this will be conducted in Stage 3. In order to make a
comparison, track mileage is used as a proxy on the basis that the shorter the track mileage,
the less greenhouse gases are emitted.

Summary of | Each design option has been assessed against the Design Principle Emissions to ensure that

evaluation track distance flown will be minimised or wherever possible reduced.

Further assessments will be conducted at a later stage of the ACP process that will consider
if combining routes still safisfies this design principle. See section 30, Next Steps.
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4.8 Design Principle Criteria - Noise N1

Design
Principle

N1

Noise

Our route designs should seek to minimise, and where possible reduce, the number of
people affected by noise from our flights.

Not met

The estimated total
future population
overflown up to both
4,000ft and 7,000ft is
increased when
compared to the to the
‘do nothing” scenario.

Increase is defined as
being greater than
110% of the ‘do
nothing’ value for the
respective metric.

Partial

The estimate of total future

population overflown up to

either 4,000ft or 7,000ft is

similar (4/- 10%) to the ‘do
nothing’ scenario.

Met

The estimated total future
population overflown up to
both 4,000ft and 7,000ft is
reduced when compared to
the to the ‘do nothing’
scenario.

Reduce is defined as being
less than 90% of the ‘do
nothing’ value for the
respective metric.

Evaluation
assessment
summary

The CAA’s Airspace Change guidance (CAP1616) requires sponsors to assess the
potential noise impact of any proposal being put forward, using a range of indicators. The
level of assessment expected varies according to the scale of the change options being
proposed and the stage of the change process that has been reached.

At this stage (Stage 2) in the ACP - the number of options to be assessed is significant and
the level of refinement immature. CAP1616 therefore does not require the change sponsor
to go into a full level of detail for every option on the ‘comprehensive list’. Instead, the
scale of assessment should be proportionate, and the appraisal must as a minimum,
contain qualitative assessments of the different options.

It is recognised however, that in assessing the comprehensive list, such a qualitative
approach may not always adequately reflect the extent to which an option reflects the
design principles. Therefore, the following quantitative assessment has been carried out on
all the design options and these have been compared against that of a ‘do nothing’

scenario.

For stakeholder engagement purposes, Laeq contours remain the ‘primary” indicator. The
contours show a set of closed lines on a map — each contour shows places where people
get the same amount of noise from aircraft, measured as an energy average (Laeg).
However, there is a recognition that local communities situated outside these ‘standard’
contours, may still be adversely affected by passing aircraft. To represent people and
communities affected in this way, a metric to quantify ‘overflight’ both inside and outside
standard noise contours — up to a height of 7,000ft — has been produced by the CAA —
Definition of overflight (CAP1498).

CAP1498 recognises that an aircraft does not have to pass directly overhead, to be
considered an overflight. Instead, overflight should be defined to include aircraft that pass
over and to the side of an observer. The distance that an aircraft can be to the side and
still considered an overflight is set using an elevation angle. An aircraft flying directly
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overhead would be at an elevation angle of 90°. An aircraft on the ground would be at an
elevation angle of 0°.

CAP1616 recommends the use of 48.5° as
an elevation angle. This is because for an
aircraft to give a noise level approximately
3dB lower than if it had flown directly
overhead, it would need to be at an
elevation angle of 48.5°. 3dB is widely
accepted as the smallest difference between
Elevation angle two noise levels that the average person
48.5° can perceive.

Alternatively, by looking at this from an
'I\ 1“\ In\ aircraft’s perspective, all locations within the
cone are ‘overflown’

*In this stage of evaluation, the overflight analysis provides an estimate for the total
number of people overflown by taking into consideration:

. The number of households currently overflown.*

. The population currently overflown.**

. Known planned property developments at the time of undertaking the
evaluation.***

. The number of proposed dwellings associated with the above developments.

*Provided by OS AddressBase

**Population figures based on CACI database using 2021 census.

*** Data was collated by CBRE on five-year housing plans. See “Future Housing Sites” in
the Glossary for more information.

In order to estimate the future potential population:

. Divide the current population identified by the number of existing households; this
gives an average population per household for each design option.

. Multiply the number of proposed dwellings by the average population per
household for each design option.

. The sum of the existing population and the future potential population to get an
estimate for the total number of people overflown.

From the quantitative analysis, the population count has been rounded to the nearest 100,
households and planned property developments to the nearest 50.

Departures baseline - ‘do nothing’
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The baseline ‘do nothing’ scenario reflects the present-day situation at MAN. Currently,
departing aircraft are required to follow their planned SID until reaching a published
release height, at which point they may be vectored away from the SID by ATC. The actual
release height varies (dependent upon the SID) but in practice, is either 3,000ft, 4,000ft or
5,000ft. A consequence of such tactical vectoring by ATC, is that - since those aircraft are
no longer flying a prescribed path — the tracks over the ground are less concentrated and
far more widely spread.

To estimate the size of the population affected by noise from departures, a modal average
path” has been created for each of the existing SIDs and this has been assessed against the
above overflight definition both to a height of 4,000ft, reflecting the point at which an
aircraft flying the route is unlikely to result in noise exposure above the Lowest Observed
Adverse Effect Level (LOAELs) and to 7,000ft, the height up to which MAN are responsible
for the route design. Further, to ensure that the impact of aircraft that have been vectored
away from the SID has also been captured, the actual spread of tracks (to a height
7,000f) has been mapped. This was used to estimate the area and affected population
beneath those tracks.

* A single line that delineates those locations on the ground that have experienced the
greatest number of overflights) for each of the current SIDs, during a given period (summer
2019). The modal average paths depict the line over the ground, most commonly
followed by aircraft flying a particular route.

Departures Design Options

The centreline of each individual design option, (from our comprehensive list) has been
taken and assessed against the above overflight definition. This has been done both to a
height of 4,000ft, reflecting the point at which an aircraft flying the route is unlikely to
result in noise exposure above the LOAELs, and to 7,000ft, the height up to which MAN s
responsible for the route design.

Arrivals baseline - ‘do nothing’

Currently arriving aircraft are tactically vectored by ATC from the airborne holding stacks
in a sequence. This sequencing enables the most efficient spacing between arrivals on final
approach.

To estimate the size of the population affected by noise from arrivals, modal average
path(s) have been created that reflect the typical concentrations of aircraft over the ground.
Recognising, however, that this approach may not always fully capture the current picture
— aircraft may be vectored over a much wider area, where there is little or no evidence of a
common path. To take account of this, the actual spread of tracks (from a height of
7,000f) has been mapped. This was used to estimate the area and affected population
beneath those tracks.

Arrivals Design Options

The centreline of each individual design option, (from our comprehensive list) has been
taken and assessed against the above overflight definition. This has been done both from
a height of 4,000, reflecting the point at which an aircraft flying the route is unlikely to
result in noise exposure above the LOAELs, and from 7,000ft, the height from which MAN
is responsible for the route design.
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It is important to remember that, at this stage, the ‘overflight’ assessment is simply a
mechanism to set out how each design option has responded to the design principles, in
terms of populations overflown — it does not illustrate noise impacts.

Summary of
evaluation

Each design option has been assessed against the Design Principle Noise N1 to ensure
that it satisfies the requirement for all new design options to ensure that MAN satisfies the
requirement to seek to minimise the number of people overflown

There will be further assessments conducted at Stage 3 of the ACP process that will
consider if combinations of routes still satisty this design principle. See section 30 for Next
Steps.
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4.9 Design Principle Criteria - Noise N2

Design
Principle

N2

Noise N2

Where practical, noise effects should be shared. The use of dispersion and/or respite,
especially at night, will be considered to achieve this.

Not met Partial Met

N/A N/A At this stage, when
considering individual
design options in isolation,
it is not possible to evaluate
against this design
principle. It has therefore
been assumed that all
options could be used as
part of a network.
Performance against this
design principle will be
assessed further at Stage 3.
See section 30, Next Steps.

Evaluation
assessment
summary

The CAA’s AMS (CAP 1711) sets out detailed initiatives that the aviation industry must
deliver to achieve the Government’s objectives in relation to airspace modernisation.
CAP1711 details the outcomes that airspace modernisation must bring, under six broad
headings:

« Safety

. Efficiency

« Integration

« Environmental performance:
« Defence and security

« International alignment:

In relation to environmental performance, CAP1711 states that the interests of all
stakeholders affected by the use of airspace, should be taken into account when it is
modernised. In line with guidance provided by the Government on environmental
objectives, the Air Navigation Guidance 2017, sets out how carbon emissions, air quality
and noise should be considered. This includes the consideration of more efficient, shorter
and cost-effective flightpaths, enabling CCO and CDA, the re-design of arrival and
departure routes allowing for noise impacts to be redistributed away from more noise
sensitive areas and the introduction of respite (routes).

CAP1616 defines respite as ‘Planned and notified periods where overflight or noise impact
are reduced or halted to allow communities undisturbed time.’

CAP1616 expands upon the topic stating that - if multiple routes are considered in order to
provide respite, then it is vital that the views of local communities and stakeholders are
taken into consideration when deciding what might constitute a sufficient period of respite.

At this (Step 2A) point in the airspace change process, when considering individual design
options, it has not been possible to assess an ability to deliver ‘respite’ - this will only
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become possible when the design options have been grouped into dependent networks.
Therefore, no route will be excluded at this stage, on the basis of respite — all will pass, and
the issue will be considered more fully later in the process when the design options are
grouped into dependent networks. As described at sections [3, 4, 5 and 6] of the SER, MAN
have engaged with local communities and other stakeholders to understand how respite and
relief could be used to best effect.

Summary
of
Evaluation

As stated, there will be further assessments conducted at a later stage of the ACP, see
section 30, Next Steps, when we will consider whether combinations of routes still satisfy this
design principle.
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4.10  Design Principle Criteria - Noise N3

Design Noise N3

Principle
Where practical, our route designs should avoid, or limit effects upon, noise sensitive areas.

N 3 These may include cultural or historic assets, tranquil or rural areas, sites of care or

education.

Not met Partial Met
The estimated number of The estimated number of The number of noise
noise sensitive areas noise sensitive areas sensitive areas overflown up
overflown up to 4,000ft overflown up to 4,000ft or to both 4,000ft and 7,000ft
and 7,000ft is considered 7,000ft is less than or similar | is less than or equal to the
to be greater than the ‘do to (+/- 10%) the ‘do ‘do nothing’ scenario.
nothing’ scenario. nothing’ scenario.

Less than is defined as being
Greater is defined as less than 90% of the ‘do
being greater than 110% nothing’ value for the
of the ‘do nothing’ value respective metric.

for the respective metric.

Evaluation We have applied the same overflight tool used in Design Principle Noise N1, to estimate the

assessment impact upon noise sensitive areas.

summary

A CAP 1616 recommends the use of 48.5° as an elevation
angle. This is because for an aircraft to give a noise level
approximately 3dB lower than if it had flown directly
overhead, it would need to be at an elevation angle of
48.5°. 3dB is widely accepted as the smallest difference

o between two noise levels that the average person can
perceive.

Pyt

e Alternatively, by looking at this from an aircraft’s
a perspective, all buildings and locations within the cone are
‘overflown’.

In this stage of evaluation, the overflight analysis will
AE ES /\E Q provide an estimate for the total number of noise sensitive
areas overflown by taking into consideration:
e Educational facilities*

e Medical facilities*
e Places of Worship*

*Provided by OS AddressBase

Following the stakeholder engagement phases, no additional areas were accounted for in
this evaluation. This includes cultural or historic assets, tranquil or rural areas. In the I0A,
Tranquillity will be analysed and is detailed in section 2.6.5 of the Initial Options Appraisal.
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Departures baseline - “do nothing’

The baseline ‘do nothing” scenario reflects the present-day situation, at MAN. Currently,
departing aircraft are required to follow their planned SID until reaching a published release
height, at which point they may be vectored away from the SID by ATC. The actual release
height varies (dependent upon the SID) but in practice, is either 3,000ft, 4,000ft or 5,000ft.
A consequence of such tactical vectoring by ATC, is that - since those aircraft are no longer
flying a prescribed path — the tracks over the ground are less concentrated and far more
widely spread.

To estimate the size of the population affected by noise from departures, a modal average
path” has been created for each of the existing SIDs and it has been assessed against the
above overflight definition both to a height of 4,000ft, reflecting the point at which an
aircraft flying the route is unlikely to result in noise exposure above the LOAELs, and to
7,000ft, the height up to which MAN are responsible for the route design. Further, to ensure
that the impact of aircraft that have been vectored away from the SID has been captured,
the actual spread of tracks (to a height 7,000ft) has been mapped. This was used to
estimate the area and affected population beneath those tracks.

Departures Design Options

The centreline of each individual design option, (from our comprehensive list) has been
taken and assessed against the above overflight definition. Both to a height of 4,000ft,
reflecting the point at which an aircraft flying the route is unlikely to result in noise exposure
above the LOAELs, and to 7,000ft, the height up to which MAN are responsible for the
route design.

Arrivals baseline - ‘do nothing’

Currently arriving aircraft are tactically vectored by ATC from the airborne holding stacks in
a sequence. This sequencing enables the most efficient spacing between arrivals on final
approach.

Each individual viable design option, from our comprehensive list, has been taken and
assessed against the above overflight definition. It is important to remember that, at this
stage, this ‘overflight’ assessment is simply a mechanism to set out how each design option
has responded to the design principles — it does not illustrate noise impacts.

Summary of
evaluation

Each design option has been assessed against the Design Principle Noise N3 to ensure that
it satisfies the requirement for all new design options to ensure that where practical, our
route designs should avoid, or limit effects upon, noise sensitive areas.

There will be further assessments conducted at Stage 3 of the ACP process that will consider
if combinations of routes still satisfy this design principle. See section 30 for Next Steps.
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411 Design Principle Criteria - Airspace
Design Airspace
Principle

A

Our route designs should minimise the impacts on other airspace users by limiting

Controlled Airspace.

Not met

The option is likely to
require additional
controlled airspace to
provide containment in
accordance with the CAA

policy.

Partial

The option does not require
additional controlled
airspace but may require
ATC intervention to
resolve/deconflict the
interactions with aircraft
from other airports.

Met

The option does not require
additional controlled
airspace.

Evaluation
assessment
summary

The CAA Controlled Airspace Containment Policy Statement (January 2014) sets out the
minimum criteria applicable to containment of instrument flight procedures for airports
already within CAS. Each option has been assessed against this policy statement to ensure
that the minimum volume of airspace is used to contain the route within CAS. An
assessment will also be made, at a during Stage 3 of the ACP process, as to whether it
might be possible to reduce the current volume of CAS whilst still complying with the

containment criteria.

In line with advice from the Secretary of State, the CAA has the power to review airspace
classification. The classification of the airspace determines the flight rules that apply and the
procedures that must be followed. The size and classification of the airspace around an
airport is determined by the types of aircraft and the complexity of the route structure.
Ultimately the establishment of controlled airspace is to provide a safe environment for
passenger-carrying commercial aircraft.

In the vicinity of MAN, most airspace is classified as Class D (up to 3,500ft) and Class A
above (forming part of the Manchester Terminal Manoeuvring Area [MTMA]), allowing
operations to take place in a controlled environment but placing some restrictions on
general aviation (or recreational flying). However, as changes are made to routes there is
the possibility that some of the airspace may no longer be required to contain commercial
aircraft and could be considered for re-classification as uncontrolled Class G airspace
which could allow greater general aviation access.
Access to our airspace for the emergency services will always be given the highest priority. It
is accepted that there may be disruptions to normal operations in order to accommodate
access for Category A flights; the preservation of life is paramount.

Summary of
evaluation

Each option has been assessed to evaluate whether the design option is likely to alter the
arrangements for controlled airspace at MAN. However, the full containment assessment
will be undertaken at a later stage in the process, at that point therefore this initial
evaluation may need to be updated. Further details on this process are contained in the

DOR, section 4.5.

There will be further assessments conducted at a later stage of the ACP, see section 30,
Next Steps, that will consider whether this initial assessment remains valid when considering

combinations of routes.
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4.12  Design Principle Criteria - Technology
Design Technology
Principle
Our route designs should be based on the latest aircraft navigational technology widely
T available.
Not met Partial Met

Assessed in isolation, this
design option does not
utilise latest aircraft
technology and is not PBN
compliant.

Assessed in isolation, this
design option utilises latest
aircraft technology and
may not be PBN

Assessed in isolation, this
design option has been
designed to utilise latest
aircraft technology and is
PBN compliant.

compliant.

Further work may be
required to confirm that
the route is flyable and/or
it meets with route design
rules.

Evaluation
assessment
summary

Aircraft taking off from or landing at MAN currently do so flying ‘conventional” departure
and arrival routes. Conventional routes use a network of ground-based DVOR navigation
aids to provide guidance to aircraft on departure and arrival. However, this technology is
becoming obsolete, and these DVORs are gradually being withdrawn from service. As a
result, in the future, all guidance will be provided via satellites to on-board aircraft systems.
This is known as Performance Based Navigation (PBN).

In its AMS (CAP1711), the CAA set out detailed initiatives that the aviation industry must
deliver to achieve the Government’s objectives in relation to airspace modernisation. The
strategy describes the outcomes that airspace modernisation must bring, under six broad
headings: safety; efficiency; integration; environmental performance; defence and security
and international alignment. Of these groups, ‘efficiency’ talks, in particular about the
“removal of dependence upon ground-based navigation beacons.”

CAP1711 summarises the requirement by stating that modernisation in airspace at lower
altitudes (up to 7,000ft), must deliver precision routes, separated by design — PBN.

PBN technology enables aircraft to fly along pre-determined flightpaths (including departure

and arrival routes) more accurately and results in less dispersed tracks than those based on
ground-based systems. However, to provide flexibility across aviation there are a range of
PBN specifications that can be used, some of which result in greater accuracy of track
keeping than others.

To understand which of those PBN specifications the aircraft operating into MAN are able to
use, an airline fleet equipage survey was conducted, as detailed further in section 5.6 of the
DOR. This survey confirmed that all commercial flights can operate to a specification known

as RNAV1, with 97% capable of using the more advanced RNP1 specification. Our design
options are therefore being designed to both of these standards.
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Summary of
Evaluation

Each option has been assessed against the above criteria to ensure that it satisfies the
Design Principle Technology that design options should be designed to make use of the
latest widely available aircraft navigation technology.

Assessments will be conducted at Stage 3 of the ACP process that will consider to what
extent design options satisfy this design principle. See section 30, Next Steps.
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5  Standard Instrument Departures - Evaluation
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6  Runways O5L/05R North

6.1 Runways 05L/05R North Option 1

Design Principle Evaluation

Option Name: SID RW 05L NORTH Option 1

Option No: 1

Option Name: SID RW 05R NORTH Option 1

Option Description:

Option 1 is an RNAVI replication of the current departure
fo POL and uses fly-by waypoints to create a replication of
the existing conventional POL 45/17 departure.

As a replicated route it follows a similar track over the
ground as the current published departure. The routes
combine shortly after departure and fly straight ahead
overflying Stockport where they commence a left turn fo the
north. This takes the routes west of Ashton-under-Lyne and
close fo Oldham and they terminate at 7,000/t fo the east
of Rochdale.

The design speed will permit a large number of aircraft fo
fly this route in a clean configuration (without the use of
flaps) which has potential benefits in terms of noise.

There would be no speed restrictions applied to the
procedure, therefore, the maximum speed of 250 KIAS
below FL100 would apply. Due to the track-to-fix coding
and simplicity of the route, dispersion is likely to be low
even with maximum speeds.

RO5 North Clqllnn”1 Left
i) ofm

M&6

: FT A
F odlesexsal fordysl e 7

] T
Traford Park
P |

Littlaboroti
ASBF

M2

ME6

6 N L
Ms02 0 A
“Ecd esmygalfordi i e 7
= - e Ll

o, W B 035
. Trast o Park o) ! N,
mston 7oA g

05L

Design Principle Evaluation (DPE) — V2

56



Design Principle Sofe’ry 05R MET

Summary of Qualitative Assessment:

Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide a RNAVT replication of the current route. When assessed in isolation, both routes are considered to be
safe, designable and meets with industry standards and regulations. At this stage, it is not believed that
additional protocols or mitigations are required to confirm safe operation, although an assessment against the
other FASI-N airports and other MAN routes may be required to confirm this at a later stage.

05L PARTIAL
05R PARTIAL

Design Principle Policy

Summary of Qualitative Assessment:

Up to 4,000ft, option 1 L is estimated to increase the total population affected by noise.

Up to 7,000ft, option 1 L is estimated to limit the total population affected by noise.

Option 1 Lis similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 1 L is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

Up to 4,000ft, option 1 R is estimated to increase the total population affected by noise.

Up to 7,000ft, option 1 R is estimated to limit the total population affected by noise.

Option 1 R is similar in length and it is anticipated that emissions would be

limited.

At this stage of the process, option 1 R is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 1 Lis 40km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 1 R is 42km (23nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L PARTIAL
05R PARTIAL

Design Principle Noise N1

Summary of Qualitative Assessment:

Up to 4,000ft, option 1 L is estimated to overfly approximately 36,750 households with an approximate
population of 79,900. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 79,900.

Up to 7,000ft, option 1 L is estimated to overfly approximately 87,100 households with an approximate
population of 206,600. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 213,600.

This is a similar population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, option 1 R is estimated to overfly approximately 37,050 households with an approximate
population of 80,700. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 80,700.

Up to 7,000ft, option 1 R is estimated to overfly approximately 91,100 households with an approximate
population of 216,300. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 223,300.

This is a similar population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Noise N2

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

05L PARTIAL
05R PARTIAL

Design Principle Noise N3

Summary of Qualitative Assessment:
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Up to 4,000ft, this option1 L is estimated to overfly 180 noise sensitive areas.
Up to 7,000ft, this option1 L is estimated to overfly 425 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
similar number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, this option1 R is estimated to overfly 195 noise sensitive areas.
Up to 7,000ft, this option1 R is estimated to overfly 450 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
similar number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

05L MET

Design Principle Alrspcce 05R MET

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET

Design Principle Technology 05R MET

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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6.2  Runways 05L/05R North Option 3

Design Principle Evaluation

Option Name: SID RW 05L NORTH Option 3

Option No: 3

REJECT

Option Name: SID RW 05R NORTH Option 3

REJECT

Option Description:

This is an RNAV1 option that provides an earlier turn to the
north than option 1 to avoid direct overflight of Stockport.
This turn point is approximately half the distance when
compared to option 1 and has been created to ensure safe
separation from west and south-west options from Runway

05.

The option has a direct routing to the north following the
initial turn, which due to the track-to-fix coding and a fly-
by waypoint, would result in repeatable ground tracks and
a low level of dispersal.

The design speed will permit a large number of aircraft to
fly this route in a clean configuration (without the use of
flaps) which has potential benefits in terms of noise.

The route has been designed using fly-by waypoints.

. 05L: After departure this route flies straight ahead
and commences a left turn just to the west of Stockport, at
which point it combines with the option for 05R. The routes
continue north, flying to the west of Audenshaw reservoir,
Ashton-under-Lyne and Oldham and terminate at 7,000ft
just to the east of Rochdale.

. O5R: After departure this route flies straight ahead
and commences a left turn north just to the west of
Stockport, at which point it combines with the option for
05L. The routes continue north, flying to the west of
Audenshaw reservoir, Ashton-under-Lyne and Oldham and
terminate at 7,000ft just to the east of Rochdale.

There would be no speed restrictions applied to the
procedure; therefore, the maximum speed of 250 KIAS
below FL100 would apply.
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Summary of Qualitative Assessment:
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Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria as
RNAV1 routes. When assessed in isolation, both these routes are considered to be safe, designable and meets
with industry standards and regulations. At this stage, we do not believe that additional protocols or mitigations
are required to confirm safe operation, although an assessment against the other FASI-N airports and other
MAN routes may be required to confirm this at a later stage.

05L PARTIAL
05R PARTIAL

Design Principle PO“CY

Summary of Qualitative Assessment:

Up to 4,000ft, option 3 L is estimated to increase the total population affected by noise.

Up to 7,000ft, option 3 L is estimated to increase the total population affected by noise.

Option 3 L is similar in length and it is anticipated that emissions would be

limited.

At this stage of the process, option 3 L is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

Up to 4,000ft, option 3 R is estimated to increase the total population affected by noise.

Up to 7,000ft, option 3 R is estimated to increase the total population affected by noise.

Option 3 R is similar in length and it is anticipated that emissions would be

limited.

At this stage of the process, option 3 R is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 3 L is 38km (21nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 3 R is 40km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

Design Principle Noise N1 05R

os. |G

Summary of Qualitative Assessment:

Up to 4,000ft, option 3 L is estimated to overfly approximately 40,900 households with an approximate
population of 93,400. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 95,000.

Up to 7,000ft, option 3 L is estimated to overfly approximately 94,950 households with an approximate
population of 232,500. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 239,200.

This is a greater population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, option 3 R is estimated to overfly approximately 42,450 households with an approximate
population of 96,300. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 97,500.

Up to 7,000ft, option 3 R is estimated to overfly approximately 99,500 households with an approximate
population of 242,900. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 249,700.

This is a greater population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Noise N2

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

- os. |G
Design Principle Noise N3 Ao |

05R | PARTIAL

Summary of Qualitative Assessment: ’
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Up to 4,000, this option 3 L is estimated to overfly 205 noise sensitive areas.
Up to 7,000, this option 3 L is estimated to overfly 485 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, this option 3 R is estimated to overfly 210 noise sensitive areas.
Up to 7,000ft, this option 3 R is estimated to overfly 510 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
similar number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

05L MET

Design Principle Alrspcce 05R MET

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET

Design Principle Technology 05R MET

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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6.3 Runways 05L/05R North Option 4

Design Principle Evaluation

Option Name: SID RW 05L NORTH Option 4

Option No: 4

Option Name: SID RW 05R NORTH Option 4

Option Description:

This is an RNAV1 option that has a turn mid-way between
options 1 and 3. It has been created in line with the Design
Principle Noise N1 by following the course of the M60
motorway which already generates a level of ambient noise.

This option has a direct routing to the north following the
initial furn, which due to the track-to-fix coding and a fly-by
waypoint, would result in repeatable ground tracks and a
low level of dispersal.

The design speed will permit a large number of aircraft to
fly this route in a clean configuration (without the use of
flaps) which has potential benefits in terms of noise.

The route has been designed using fly-by waypoints.

. O5L: After departure, this route combines with the
option for 05R and flies straight ahead and commences a
left turn just to the east of Stockport. It continues north,
broadly following the route of the M60 motorway which
takes it over Audenshaw reservoir and west of Ashton-
under-Lyne. It passes overhead Oldham and terminates at
7,000ft just to the east of Rochdale.

. O5R: After departure, this route combines with the
option for 05L and flies straight ahead overflying Heald
Green and commences a left turn just to the east of
Stockport. It continues north, broadly following the route of
the M60 motorway which takes it over Audenshaw reservoir
and west of Ashton-under-Lyne. It passes overhead Oldham
and terminates at 7,000ft just to the east of Rochdale

There would be no speed restrictions applied to the
procedure; therefore, the maximum speed of 250 KIAS
below FL100 would apply. Due to the track-to-fix coding
however, and simplicity of the route, dispersion is likely to
be low even with maximum speeds.
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Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria as
RNAV1 routes. When assessed in isolation, both these routes are considered to be safe, designable and meets
with industry standards and regulations. At this stage, we do not believe that additional protocols or mitigations
are required to confirm safe operation, although an assessment against the other FASI-N airports and other
MAN routes may be required to confirm this at a later stage.

05L PARTIAL
05R PARTIAL

Design Principle PO“CY

Summary of Qualitative Assessment:

Up to 4,000ft, option 4 L is estimated to increase the total population affected by noise.

Up to 7,000ft, option 4 L is estimated to limit the total population affected by noise.

Option 4 L is similar in length and it is anticipated that emissions would be

limited.

At this stage of the process, option 4 L is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

Up to 4,000ft, option 4 R is estimated to increase the total population affected by noise.

Up to 7,000ft, option 4 R is estimated to limit the total population affected by noise.

Option 4 R is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 4 R is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 4 Lis 3%km (21nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 4 Ris 41km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L PARTIAL

Design Principle Noise N1 05R PARTIAL

Summary of Qualitative Assessment:

Up to 4,000ft, option 4 L is estimated to overfly approximately 24,900 households with an approximate
population of 55,200. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 55,800.

Up to 7,000ft, option 4 L is estimated to overfly approximately 84,550 households with an approximate
population of 208,100. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 213,200.

This is a similar population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, option 4 R is estimated to overfly approximately 27,650 households with an approximate
population of 61,200. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 61,400.

Up to 7,000ft, option 4 R is estimated to overfly approximately 88,850 households with an approximate
population of 218,000. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 223,200.

This is a similar population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Noise N2

05R MET

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

05L PARTIAL

Design Principle Noise N3

05R MET

Summary of Qualitative Assessment:
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Up to 4,000, this option 4 L is estimated to overfly 120 noise sensitive areas.
Up to 7,000, this option 4 L is estimated to overfly 435 noise sensitive areas.

This is a smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and a
greater number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, this option 4 R is estimated to overfly 135 noise sensitive areas.
Up to 7,000ft, this option 4 R is estimated to overfly 455 noise sensitive areas.

This is a similar number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and a
similar number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Alrspcce 05R MET

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET

Design Principle Technology 05R MET

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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6.4 Runways 05L/05R North Summary

Option 1L Option 3L Option 4L
MET MET MET
PARTIAL PARTIAL PARTIAL
MET MET MET
PARTIAL PARTIAL PARTIAL
PARTIAL NOT MET PARTIAL
MET MET MET
PARTIAL NOT MET PARTIAL
MET MET MET

MET MET MET

Do Minimum

Rejected
(Replication)

Option 1R Option 3R Option 4R
MET MET MET
PARTIAL PARTIAL PARTIAL
PARTIAL PARTIAL PARTIAL
PARTIAL PARTIAL PARTIAL
PARTIAL NOT MET PARTIAL
MET MET MET
PARTIAL PARTIAL MET

MET MET MET

MET MET MET

Do Minimum
(Replication)

Rejected
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6.5 Runways 05L/05R North Viable but Poor Fit Options

Capacity

A2 Early left turn

Originally designed as Option 2, this was considered to provide an early turn and a more direct route to
POL. The route was designed as an RNAV 1 route using fly-over waypoints.

Capacity: This option would interact with the Runway 05 West and South-west departure design
envelopes and Runway 05 arrivals from the north. This would limit the ability to achieve one minute
departure splits and not enable best use of runway capacity.

B5 Straight ahead then
gradual left turn north

After departure from Runways 05L/05R, aircraft would continue straight ahead to beyond Stockport
before gradually turning left towards the north, towards the SID aiming point.

Policy: This option fails to align with the ends of the AMS with respect to:

e Environmental performance — Emissions: This option would involve greater track mileage
than is necessary by taking traffic east before turning it north leading to increased fuel burn
and emissions.

The trade-off assessment between emissions and noise, did not identify a material noise benefit below
4,000ft.

Similarly, the trade-off analysis against other AMS ends did not identify other material benefits sufficient
to offset a red categorisation.

Capacity: This option would take the same track as most departure options in the Runway 05 East
departure design envelope which would limit the ability to achieve one minute departure splits and not
enable best use of runway capacity.

Cé6 Left Wraparound

After departure from Runways 05L/05R, aircraft would make a left-hand turn, fly around the airport,
through the overhead and then begin heading north towards the SID aiming point.

Safety: This option is expected to interact with the Runway 05R Missed Approach Procedure (MAP).
Policy: This option fails to align with the ends of the AMS with respect to:

e Environmental performance — Emissions: This option would involve greater track mileage
than is necessary by taking traffic south and east before turning it north leading to increased
fuel burn and emissions.

The trade-off analysis between emissions and noise, did not identify a material noise benefit below
4,000ft.

Similarly, the trade-off analysis against other AMS ends did not identify other material benefits sufficient
to offset a red categorisation.
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Capacity: This option would interact with the Runway 05 South departure design envelope and Runway
05 arrivals from the north. This would limit the ability to achieve one minute departure splits and not
enable best use of runway capacity.

D7 Right Wraparound

After departure from Runways 05L/05R, aircraft would make a right-hand turn, fly around the airport,
through the overhead and then begin heading north towards the SID aiming point.

Safety: This option is expected to conflict with the Runway 05R MAP.

Policy: This option fails to align with the ends of the AMS with respect to:

e Environmental performance — Emissions: This option would involve greater track mileage
than is necessary by taking traffic south and west before turning it north leading to increased
fuel burn and emissions.

The trade-off analysis between emissions and noise, did not identify a material noise benefit below
4,000ft.

Similarly, the trade-off analysis against other AMS ends did not identify other material benefits sufficient
to offset a red categorisation.

Capacity: This option would interact with the Runway 05 South departure design envelope and Runway
05 arrivals from the south. This would limit the ability to achieve one minute departure splits and not
enable best use of runway capacity.
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/ Runways 05L/05R East

/7.1

Design Principle Evaluation

Option Name: SID RW 05L EAST Option 1

Runways 05L/05R East Option 1

Option No: 1

Option Name: SID RW 05R EAST Option 1

Option Description:

Option 1 is an RNAV1 replication of the current DESIG

1S/1Z SID and uses fly-over waypoints.

As a replicated route it follows a similar track over the

ground as the current published route. After departure this
takes it straight ahead on a runway heading in a straight
line to 7,000ft. This takes it overhead Stockport and Hyde,
and to the north of Glossop and it terminates south-west of

Holmfirth.

There would be no speed restrictions applied to the

procedure; therefore, the maximum speed of 250 KIAS
below FL100 would apply. This design speed will permit

many aircraft to fly this route in a clean configuration

(without the use of flaps) which has potential benefits in

terms of noise.

Due to the track-to-fix coding and simplicity of the route,
dispersion is likely to be low even with maximum speeds.
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Summary of Qualitative Assessment:

These routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide a RNAVT replication of the current departure route to DESIG. When assessed in isolation, the routes are
considered to be safe, designable and meets with industry standards and regulations. At this stage, we do not
believe that additional protocols or mitigations are required to confirm safe operation, although an assessment
against the other FASI-N airports and other MAN routes may be required to confirm this at a later stage.

05L MET
05R MET

Design Principle Policy

Summary of Qualitative Assessment:

Up to 4,000ft, option 1 L is estimated to limit the total population affected by noise.

Up to 7,000ft, option 1 L is estimated to limit the total population affected by noise.

Option 1 Lis similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 1 L is evaluated to be consistent with the environmental performance 'End'
and Design Principle Policy.

Up to 4,000ft, option 1 R is estimated to limit the total population affected by noise.

Up to 7,000ft, option 1 R is estimated to limit the total population affected by noise.

Option 1 R is similar in length and it is anticipated that emissions would be

limited.

At this stage of the process, option 1 R is evaluated to be consistent with the environmental performance 'End'
and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 1 Lis 43km (23nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 1 R is 44km (24nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L MET

Design Principle Noise N1 05R MET

Summary of Qualitative Assessment:

Up to 4,000ft, option 1 L is estimated to overfly approximately 25,950 households with an approximate
population of 58,200. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 58,200.

Up to 7,000ft, option 1 L is estimated to overfly approximately 26,100 households with an approximate
population of 58,600. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 58,600.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a similar population
compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, option 1 R is estimated to overfly approximately 28,850 households with an approximate
population of 65,000. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 65,000.

Up to 7,000ft, option 1 R is estimated to overfly approximately 29,150 households with an approximate
population of 65,700. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 65,700.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000, and a similar population
compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Noise N2

05R MET

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

05L MET

Design Principle Noise N3

05R MET

Summary of Qualitative Assessment:
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Up to 4,000, this option 1 L is estimated to overfly 125 noise sensitive areas.
Up to 7,000, this option 1 L is estimated to overfly 125 noise sensitive areas.

This is a smaller number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, this option 1 R is estimated to overfly 150 noise sensitive areas.
Up to 7,000ft, this option 1 R is estimated to overfly 150 noise sensitive areas.

This is a similar number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and
asmaller number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Alrspcce 05R MET

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET

Design Principle Technology 05R MET

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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/.2 Runways 05L/05R East Option 4

Design Principle Evaluation

Option Name: SID RW 05L EAST Option 4

Option No: 4

Option Name: SID RW 05R EAST Option 4

Option Description:

This is an RNAV1 option to provide an initial route identical
to the existing DESIG SID, but with an earlier turn towards
the network joining point to the east. This has been done to
align with current operational practice and routes it to the
southern edge of route L975 in line with the NATS network
traffic flow.

The design speed will permit many aircraft to fly this route in
a clean configuration (without the use of flaps) which has
potential benefits in terms of noise.

The route has been designed using fly-by waypoints.

O5L: After departure this route combines with the option for
05R and flies straight ahead overflying Stockport and the
southern edge of Hyde. It routes to the north-west of
Glossop at which point it makes a right turn to route north
of Glossop and terminates at 7,000ft just to the north and
east of the Woodhead reservoir.

05R: After departure this route combines with the option for
05L and flies straight ahead overflying Stockport and the
southern edge of Hyde. It routes to the north-west of
Glossop at which point it makes a right turn to route north
of Glossop and terminates at 7,000ft just to the north and
east of the Woodhead reservoir.

There would be no speed restrictions applied to the
procedure; therefore, the maximum speed of 250 KIAS
below FL100 would apply.
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Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria as
RNAV1 routes. When assessed in isolation, both these routes are considered to be safe, designable and meets
with industry standards and regulations. At this stage, we do not believe that additional protocols or mitigations
are required to confirm safe operation, although an assessment against the other FASI-N airports and other
MAN routes may be required to confirm this at a later stage.

05L MET
05R MET

Design Principle PO“CY

Summary of Qualitative Assessment:

Up to 4,000ft, option 4 L is estimated to limit the total population affected by noise.

Up to 7,000ft, option 4 L is estimated to limit the total population affected by noise.

Option 4 L is similar in length and it is anticipated that emissions would be

limited.

At this stage of the process, option 4 L is evaluated to be consistent with the environmental performance 'End'
and Design Principle Policy.

Up to 4,000ft, option 4 R is estimated to limit the total population affected by noise.

Up to 7,000ft, option 4 R is estimated to limit the total population affected by noise.

Option 4 R is similar in length and it is anticipated that emissions would be

limited.

At this stage of the process, option 4 R is evaluated to be consistent with the environmental performance 'End'
and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 4 L is 40km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 4 Ris 41km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L MET

Design Principle Noise N1 05R MET

Summary of Qualitative Assessment:

Up to 4,000ft, option 4 L is estimated to overfly approximately 25,950 households with an approximate
population of 58,200. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 58,200.

Up to 7,000ft, option 4 L is estimated to overfly approximately 25,950 households with an approximate
population of 58,200. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 58,200.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a similar population
compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, option 4 R is estimated to overfly approximately 28,850 households with an approximate
population of 65,000. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 65,000.

Up to 7,000ft, option 4 R is estimated to overfly approximately 29,000 households with an approximate
population of 65,400. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 65,400.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000, and a similar population
compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Noise N2

05R MET

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

05L MET

Design Principle Noise N3

05R MET

Summary of Qualitative Assessment:
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Up to 4,000, this option 4 L is estimated to overfly 125 noise sensitive areas.
Up to 7,000, this option 4 L is estimated to overfly 125 noise sensitive areas.

This is a smaller number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, this option 4 R is estimated to overfly 150 noise sensitive areas.
Up to 7,000ft, this option 4 R is estimated to overfly 150 noise sensitive areas.

This is a similar number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and
asmaller number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Alrspcce 05R MET

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET

Design Principle Technology 05R MET

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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/7.3 Runways 05L/05R East Option 5

Design Principle Evaluation Option No: 5

Option Name: SID RW 05L EAST Option 5

Option Name: SID RW 05R EAST Option 5

Option Description:
This is an RNAV1 option which provides an initial 15° track
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Summary of Qualitative Assessment:

Both these routes have been designed by CAA Approved IFP designers in accordance with PANS -OPS criteria as
RNAV1 routes. When assessed in isolation, both these routes are considered to be safe, designable and meets
with industry standards and regulations. At this stage, we do not believe that additional protocols or mitigations
are required to confirm safe operation, although an assessment against the other FASI-N airports and other
MAN routes may be required to confirm this at a later stage.

05L MET
05R MET

Design Principle Policy

Summary of Qualitative Assessment:

Up to 4,000ft, option 5 L is estimated to limit the total population affected by noise.

Up to 7,000ft, option 5 L is estimated to limit the total population affected by noise.

Option 5 L is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 5 L is evaluated to be consistent with the environmental performance 'End'
and Design Principle Policy.

Up to 4,000ft, option 5 R is estimated to limit the total population affected by noise.

Up to 7,000ft, option 5 R is estimated to limit the total population affected by noise.

Option 5 R is similar in length and it is anticipated that emissions would be

limited.

At this stage of the process, option 5 R is evaluated to be consistent with the environmental performance 'End'
and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 5 Lis 38km (21nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 5 R is 40km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L MET

Design Principle Noise N1 05R MET

Summary of Qualitative Assessment:

Up to 4,000ft, option 5 L is estimated to overfly approximately 15,100 households with an approximate
population of 34,900. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 36,100.

Up to 7,000ft, option 5 L is estimated to overfly approximately 21,450 households with an approximate
population of 49,500. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 51,400.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a smaller population
compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, option 5 R is estimated to overfly approximately 15,800 households with an approximate
population of 37,700. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 38,400.

Up to 7,000ft, option 5 R is estimated to overfly approximately 23,550 households with an approximate
population of 55,600. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 56,900.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a smaller population
compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Noise N2

05R MET

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

05L MET

Design Principle Noise N3

05R MET

Summary of Qualitative Assessment:
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Up to 4,000, this option 5 L is estimated to overfly 105 noise sensitive areas.
Up to 7,000, this option 5 L is estimated to overfly 135 noise sensitive areas.

This is a smaller number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, this option 5 R is estimated to overfly 115 noise sensitive areas.
Up to 7,000ft, this option 5 R is estimated to overfly 155 noise sensitive areas.

This is a smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

05L MET

Design Principle Alrspcce 05R MET

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET

Design Principle Technology 05R MET

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.

Design Principle Evaluation (DPE) — V2

82



7.4  Runways 05L/05R East Option 6

Design Principle Evaluation

Option Name: SID RW 05L EAST Option 6

Option No: 6

Option Name: SID RW 05R EAST Option 6

Option Description:

This is an RNAV1 option to provide an initial route identical
to the existing DESIG SID, but with an earlier turn towards
the network joining point to the east. This has been done to
align with current operational practice and routes it to the
southern edge of route L975 in line with the NATS network
traffic flow.

This option has a similar profile to option 4 but the right
turn takes place approximately 2.5nm earlier.

The design speed will permit many aircraft to fly this route in
a clean configuration (without the use of flaps) which has
potential benefits in terms of noise.

The route has been designed using fly-by waypoints.

O5L: After departure, this route combines with the option for
05R and flies straight ahead overflying Stockport and the
southern edge of Hyde. It routes to the west of Glossop at
which point it makes a right turn to the east to the north of
Glossop and terminates at 7,000ft overhead the
Woodhead reservoir.

O5R: After departure, this route combines with the option for
05L and flies straight ahead overflying Stockport and the
southern edge of Hyde. It routes to the west of Glossop at
which point it makes a right turn to the east to the north of
Glossop and terminates at 7,000t overhead the
Woodhead reservoir.

There would be no speed restrictions applied to the
procedure; therefore, the maximum speed of 250 KIAS
below FL100 would apply.
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Summary of Qualitative Assessment:

Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria as
RNAV1 routes. When assessed in isolation, both these routes are considered to be safe, designable and meets
with industry standards and regulations. At this stage, we do not believe that additional protocols or mitigations
are required to confirm safe operation, although an assessment against the other FASI-N airports and other
MAN routes may be required to confirm this at a later stage.

05L MET
05R MET

Design Principle Policy

Summary of Qualitative Assessment:

Up to 4,000ft, option 6 L is estimated to limit the total population affected by noise.

Up to 7,000ft, option 6 L is estimated to limit the total population affected by noise.

Option 6 L is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 6 L is evaluated to be consistent with the environmental performance 'End'
and Design Principle Policy.

Up to 4,000ft, option 6 R is estimated to limit the total population affected by noise.

Up to 7,000ft, option 6 R is estimated to limit the total population affected by noise.

Option 6 R is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 6 R is evaluated to be consistent with the environmental performance 'End'
and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 6 Lis 3%km (21nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 6 Ris 41km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L MET

Design Principle Noise N1 05R MET

Summary of Qualitative Assessment:

Up to 4,000ft, option 6 L is estimated to overfly approximately 25,950 households with an approximate
population of 58,200. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 58,200.

Up to 7,000ft, option 6 L is estimated to overfly approximately 27,150 households with an approximate
population of 60,900. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 60,900.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a similar population
compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, option 6 R is estimated to overfly approximately 28,800 households with an approximate
population of 65,000. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 65,000.

Up to 7,000ft, option 6 R is estimated to overfly approximately 30,200 households with an approximate
population of 68,000. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 68,000.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000, and a similar population
compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Noise N2

05R MET

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

05L MET

Design Principle Noise N3

05R MET

Summary of Qualitative Assessment:
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Up to 4,000, this option 6 L is estimated to overfly 125 noise sensitive areas.
Up to 7,000, this option 6 L is estimated to overfly 130 noise sensitive areas.

This is a smaller number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, this option 6 R is estimated to overfly 150 noise sensitive areas.
Up to 7,000ft, this option 6 R is estimated to overfly 150 noise sensitive areas.

This is a similar number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and
asmaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

05L MET

Design Principle Alrspcce 05R MET

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET

Design Principle Technology 05R MET

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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7.5 Runways 05L/05R East Option 7

Design Principle Evaluation

Option Name: SID RW 05L EAST Option 7

Option No: 7

Option Name: SID RW 05R EAST Option 7

Option Description:

This is an RNAV1 option that seeks to provide the shortest
(most fuel efficient) route to the network joining point by
using the earliest turn to the east, taking account of the
constraints created by the base of controlled airspace.

It has a similar profile to options 4 and 6 except aircraft
make the first right turn just north of Stockport to route to
the network joining point. The position of this first turn is
dictated by the dimensions of the controlled airspace to the
east of Glossop which do not permit a turn and a direct
route from an earlier point.

The design speed will permit many aircraft to fly this route in
a clean configuration (without the use of flaps) which has
potential benefits in terms of noise.

The route has been designed using fly-by waypoints.

05L: After departure, this route combines with the option for
05R and flies straight ahead overflying Stockport. Upon
reaching Bredbury the route turns right to route south of
Hyde and routes direct to the east to terminates at 7,000t
to the east of the Woodhead reservoir.

05R: After departure, this route combines with the option for
05L and flies straight ahead overflying Stockport. Upon
reaching Bredbury the route turns right to route south of
Hyde and routes direct to the east to terminates at 7,000ft
to the east of the Woodhead reservoir.

There would be no speed restrictions applied to the
procedure; therefore, the maximum speed of 250 KIAS
below FL100 would apply.
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Summary of Qualitative Assessment:

Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria as
RNAV1 routes. When assessed in isolation, both these routes are considered to be safe, designable and meets
with industry standards and regulations. At this stage, we do not believe that additional protocols or mitigations
are required to confirm safe operation, although an assessment against the other FASI-N airports and other
MAN routes may be required to confirm this at a later stage.

05L MET
05R MET

Design Principle Policy

Summary of Qualitative Assessment:

Up to 4,000ft, option 7 L is estimated to limit the total population affected by noise.

Up to 7,000ft, option 7 L is estimated to limit the total population affected by noise.

Option 7 Lis similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 7 L is evaluated to be consistent with the environmental performance 'End'
and Design Principle Policy.

Up to 4,000ft, option 7 R is estimated to limit the total population affected by noise.

Up to 7,000ft, option 7 R is estimated to limit the total population affected by noise.

Option 7 R is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 7 R is evaluated to be consistent with the environmental performance 'End'
and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 7 Lis 3%km (21nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 7 Ris 41km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L MET

Design Principle Noise N1 05R MET

Summary of Qualitative Assessment:

Up to 4,000ft, option 7 L is estimated to overfly approximately 23,550 households with an approximate
population of 51,300. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 51,300.

Up to 7,000ft, option 7 L is estimated to overfly approximately 29,100 households with an approximate
population of 63,900. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 64,200.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a smaller population
compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, option 7 R is estimated to overfly approximately 26,100 households with an approximate
population of 57,400. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 57,400.

Up to 7,000ft, option 7 R is estimated to overfly approximately 32,150 households with an approximate
population of 71,000. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 71,200.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a similar population
compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Noise N2

05R MET

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

05L MET

Design Principle Noise N3

05R MET

Summary of Qualitative Assessment:
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Up to 4,000, this option 7 L is estimated to overfly 115 noise sensitive areas.
Up to 7,000, this option 7 L is estimated to overfly 130 noise sensitive areas.

This is a smaller number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, this option 7 R is estimated to overfly 130 noise sensitive areas.
Up to 7,000ft, this option 7 R is estimated to overfly 150 noise sensitive areas.

This is a smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and
asmaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

05L MET

Design Principle Alrspcce 05R MET

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET

Design Principle Technology 05R MET

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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7.6 Runways 05L/05R East Option 8

Design Principle Evaluation

Option Name: SID RW 05L EAST Option 8

Option No: 8

Option Name: SID RW 05R EAST Option 8

Option Description:

This is an RNAV1 option created to provide a 45° track
divergence from northbound departures and enable a one-
minute departure separation to align with the Design
Principle Capacity. This one-minute separation between
north and eastbound departures is not possible on other
options within this design envelope all of which will all
require two minutes separation.

In line with CAP493 Manual of Air Traffic Services Pt1, the
minimum departure separation can be reduced to one
minute provided that the aircraft fly on tracks diverging by
45° or more immediately after take-off.

This right turn also has a benefit in reducing the impact of
noise for communities on the extended runway centreline
that are impacted by Runways 23R/23L arrivals and
Runways 05L/05R north departures. The design speed
aligns to the CAP778 recommendation and may permit
some aircraft to fly this route in a clean configuration
(without the use of flaps) which has potential benefits in
terms of noise.

This option has a right turn no earlier than 1nm from DER,
which is in accordance with CAP778.

The route has been designed as an RNAV1 route using fly-
over and fly-by waypoints.

O5L: After departure, this route makes a 45° turn to the
right at 1nm from the DER and combines with the option for
05R. This routes it overhead Hazel Grove after which it
makes a second turn to the left to route in a north-easterly
direction. It overflies Glossop before making a final right
turn to the east and terminates at 7,000ft to the Woodhead
reservoir.

05R After departure this route makes a 45° turn to the right
at approximately 2.1nm from the DER and combines with
the option for O5L. This routes it overhead Hazel Grove
after which it makes a second turn to the left to route in a
north-easterly direction. It overflies Glossop before making
a final right turn to the east and terminates at 7,000ft to the
Woodhead reservoir.

A speed restriction of 210 KIAS is applied to the first turn
which is the CAP778 recommended speed.
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Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria as
RNAV1 routes. When assessed in isolation, both these routes are considered to be safe, designable and meets
with industry standards and regulations. At this stage, we do not believe that additional protocols or mitigations
are required to confirm safe operation, although an assessment against the other FASI-N airports and other
MAN routes may be required to confirm this at a later stage.

05L MET
05R MET

Design Principle PO“CY

Summary of Qualitative Assessment:

Up to 4,000ft, option 8 L is estimated to limit the total population affected by noise.

Up to 7,000ft, option 8 L is estimated to limit the total population affected by noise.

Option 8 L is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 8 L is evaluated to be consistent with the environmental performance 'End'
and Design Principle Policy.

Up to 4,000ft, option 8 R is estimated to limit the total population affected by noise.

Up to 7,000ft, option 8 R is estimated to limit the total population affected by noise.

Option 8 R is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 8 R is evaluated to be consistent with the environmental performance 'End'
and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 8 Lis 41km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 8 R is 43km (23nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L MET

Design Principle Noise N1 05R MET

Summary of Qualitative Assessment:

Up to 4,000ft, option 8 L is estimated to overfly approximately 8,750 households with an approximate
population of 21,000. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 21,300.

Up to 7,000ft, option 8 L is estimated to overfly approximately 16,900 households with an approximate
population of 39,300. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 39,800.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a smaller population
compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, option 8 R is estimated to overfly approximately 10,700 households with an approximate
population of 25,900. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 26,100.

Up to 7,000ft, option 8 R is estimated to overfly approximately 18,900 households with an approximate
population of 44,100. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 44,700.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a smaller population
compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Noise N2

05R MET

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

05L MET

Design Principle Noise N3

05R MET

Summary of Qualitative Assessment:
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Up to 4,000, this option 8 L is estimated to overfly 55 noise sensitive areas.
Up to 7,000, this option 8 L is estimated to overfly 90 noise sensitive areas.

This is a smaller number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, this option 8 R is estimated to overfly 65 noise sensitive areas.
Up to 7,000ft, this option 8 R is estimated to overfly 100 noise sensitive areas.

This is a smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and
asmaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

05L MET

Design Principle Alrspcce 05R MET

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET

Design Principle Technology 05R MET

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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7.7 Runways O5L/05R East Summary

Option 1L Option 4L Option 5L Option 6L Option 7L Option 8L
MET MET MET MET MET MET
MET MET MET MET MET MET
MET MET MET MET MET MET

PARTIAL PARTIAL PARTIAL PARTIAL PARTIAL PARTIAL
MET MET MET MET MET MET
MET MET MET MET MET MET
MET MET MET MET MET MET
MET MET MET MET MET MET

MET MET MET MET MET MET

Do Minimum
(Replication)

Option 1R Option 4R Option 5R Option 6R Option 7R Option 8R
MET MET MET MET MET MET
MET MET MET MET MET MET

PARTIAL PARTIAL PARTIAL PARTIAL PARTIAL PARTIAL
PARTIAL PARTIAL PARTIAL PARTIAL PARTIAL PARTIAL
MET MET MET MET MET MET
MET MET MET MET MET MET
MET MET MET MET MET MET
MET MET MET MET MET MET

MET MET MET MET MET MET

Do Minimum
(Replication)
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7.8 Runways 05L/05R East Viable but Poor Fit Options

A2 Track divergence 15°
to the south then continue
north-east.

Originally Option 2 this uses initial track adjustment of 15° right of the departure track, then
routing directly north-east to terminate close to the current DESIG SID.

Safety: Inbound aircraft to both MAN and LPL are routed westbound in this narrow area towards
the end of this option. This option would route traffic in conflict with this traffic flow. Because of
this conflict, this option was replaced with option 5 which turns traffic south at the end of the SID
to avoid the conflict.

Policy: This option fails to align with the ends of the AMS with respect to:

e Efficiency: This option would interact with inbound routes to LPL airport and route
against the traffic flows within the NATS network

The trade-off analysis between emissions and noise, identified the potential for a material noise
benefit below 4,000ft which resulted in an amber categorisation.

The trade-off analysis against other AMS ends did not identify other material benefits.

B3 Route directly to the
east above 4,000ft

Originally Option 3, this was considered to formalise tracks that are representative of current
tactical operations, where ATC provide a heading direct to the east following take off and
reaching the correct altitude permitted for vectors.

Safety: The design of this option would not be compliant with airspace containment requirements,
in particular for slower climbing aircraft. Systemising this tactical operational practice introduces
the risk of conflicts between aircraft operating in Class D and Class G (uncontrolled) airspace
which is not aligned to CAA Airspace Containment Policy.

Additional options that are fully contained were designed to mitigate this risk which resulted in this
option offering no material benefits below 7,000ft ft if the containment restriction were not
present.

Policy: This option fails to align with the ends of the AMS with respect to:

e Integration: This option has the potential to reduce airspace access for GA users
because of the need to reduce the base of CAS to allow its use.
The trade-off analysis against noise, did not identify a material noise benefit below 4,000ft

Similarly, the trade-off analysis against other AMS ends did not identify other material benefits
sufficient to offset a red categorisation.

C9 Track divergence 15°
to the north then route
direct north-east.
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An alternative version of this option was considered whereby the route diverges 15° to the north
and then terminates to the north of the current route.

Safety: Inbound aircraft to MAN are routed westbound (in the opposite direction) in the area
towards the end of this option. This option would route traffic in conflict with this traffic flow.

Policy: This option fails to align with the ends of the AMS with respect to:

e Efficiency: This option would interact with inbound routes to LPL and route against the
traffic flows within the NATS network.
The trade-off analysis against noise, did not identify a material noise benefit below 4,000ft.

Similarly, the trade-off analysis against other AMS ends did not identify other material benefits
sufficient to offset a red categorisation.

D10 Left-hand
Wraparound

C

After departure from Runways 05L/05R, aircraft would make a left-hand turn, fly around the
airport then begin heading north-east towards the SID aiming point.

Policy: This option fails to align with the ends of the AMS with respect to:

e Environmental performance — Emissions: This option would involve greater track
mileage than is necessary by taking traffic north and west before turning it east leading
to increased fuel burn and emissions.

The trade-off analysis between emissions and noise, did not identify a material noise benefit below

4,000ft.

Similarly, the trade-off analysis against other AMS ends did not identify other material benefits
sufficient to offset a red categorisation.

Capacity: This option would interact with Runway 05 arrivals from the north, and options within
the 05 West and South-west Departure Envelopes. This would limit the ability to achieve one
minute departure splits and not enable best use of runway capacity.

E11 Right-hand
Wraparound

C

After departure from Runways 05L/05R, aircraft would make a right-hand turn, fly around the
airport then begin heading north-east towards the SID aiming point.

Safety: This option is expected to conflict with the Runway 05R MAP.

Policy: This option fails to align with the ends of the AMS with respect to:

e Environmental performance — Emissions: This option would involve greater track
mileage than is necessary by taking traffic south and west before turning it east leading
to increased fuel burn and emissions.

The trade-off analysis between emissions and noise, did not identify a material noise benefit

below 4,000ft.

Similarly, the trade-off analysis against other AMS ends did not identify other material benefits
sufficient to offset a red categorisation.
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Capacity: This option would interact with Runway 05 arrivals from the south, and options within
the 05 South Departure Envelope. This would limit the ability to achieve one minute departure
splits and not enable best use of runway capacity.

F12: Left turn towards
north then right-hand turn
back to east

After departure from Runways 05L/05R, aircraft would make a left turn to head north before
turning right to head east towards the SID aiming point.

Policy: This option fails to align with the ends of the AMS with respect to:

e Environmental performance — Emissions: This option would involve greater track
mileage than is necessary by taking traffic north before turning it east leading to
increased fuel burn and emissions.

The trade-off analysis between emissions and noise, did not identify a noise benefit below
4,000ft.

Similarly, the trade-off analysis against other AMS ends did not identify other material benefits
sufficient to offset a red categorisation.

Capacity: This option would follow the same track as departures in the 05 North Design Envelope
which would limit the ability to achieve one minute departure splits and not enable best use of
runway capacity.
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8  Runways 05L/05R South

8.1 Runways 05L/05R South Option 1

Design Principle Evaluation

Option Name: SID RW 05L SOUTH Right Turn Option 1

Option No: 1

Option Name: SID RW 05R SOUTH Right Turn Option 1

Option Description:

Option 1 is included to provide an RNAV1 replication of
the existing conventional LISTO 25/2Z SID. As a replicated
route it follows a similar track over the ground as the
current route to connect to the NATS network.

The fly-over waypoints for the right turn to the south are
positioned at the position of the existing markers. For
Runway 05L this is at the MCT D1.2 point which less than
Tnm from DER but as this replicates the turn of the current
procedure it aligns to the Design Principle Safety.

After departure the routes turn right to pass overhead
Cheadle Hulme at which point they combine. They then
pass just to the west of Woodford and Macclesfield and
overfly Congleton and terminate at 7,000ft just west of

Biddulph.

An element of dispersion will be present in the right turn to
the south due to the fly-over coding and the variables that
affect this. This is seen currently with the conventional
procedure.

A speed restriction of 185 KIAS is used for the first turn.

ROS South Optlond.Left . L=

7 T =

RO5 SBUIh-'C!pllon 1-Rightie =0 P .0’ / T 0
dedinncham g thenshawe r &5 \

8 2 |

Bollington

05L

Design Principle Safety

05R

Design Principle Evaluation (DPE) — V2

99



Summary of Qualitative Assessment:

Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide a RNAV1 replication of the existing conventional LISTO 2S 2Z SID. When assessed in isolation, both the
routes are considered to be safe, designable and meets with industry standards and regulations. At this stage, we
do not believe that additional protocols or mitigations are required to confirm safe operation, although an
assessment against the other FASI-N airports and other MAN routes may be required to confirm this at a later
stage.

05L MET
05R PARTIAL

Design Principle Policy

Summary of Qualitative Assessment:

Up to 4,000ft, option 1 L is estimated to limit the total population affected by noise.

Up to 7,000ft, option 1 L is estimated to limit the total population affected by noise.

Option 1 Lis similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 1 L is evaluated to be consistent with the environmental performance 'End'
and Design Principle Policy.

Up to 4,000ft, option 1 R is estimated to limit the total population affected by noise.

Up to 7,000ft, option 1 R is estimated to increase the total population affected by noise.

Option 1 R is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 1 R is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:

Design Principle Evaluation (DPE) — V2 100



The estimated track length of option 1 Lis 38km (21nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 1 R is 40km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L MET

Design Principle Noise N1 05R PARTIAL

Summary of Qualitative Assessment:

Up to 4,000ft, option 1 L is estimated to overfly approximately 5,750 households with an approximate
population of 13,700. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 15,000.

Up to 7,000ft, option 1 L is estimated to overfly approximately 17,950 households with an approximate
population of 40,800. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 46,400.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a similar population
compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, option 1 R is estimated to overfly approximately 7,950 households with an approximate
population of 19,400. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 21,000.

Up to 7,000ft, option 1 R is estimated to overfly approximately 20,150 households with an approximate
population of 46,600. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 52,400.

This is a greater population compared to the ‘do nothing” scenario up to 7,000ft, and a smaller population
compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Noise N2

05R MET

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

05L PARTIAL

Design Principle Noise N3

05R PARTIAL

Summary of Qualitative Assessment:

Design Principle Evaluation (DPE) — V2

101



Up to 4,000ft, this option 1 L is estimated to overfly 40 noise sensitive areas.
Up to 7,000, this option 1 L is estimated to overfly 110 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000, this option 1 R is estimated to overfly 45 noise sensitive areas.
Up to 7,000ft, this option 1 R is estimated to overfly 115 noise sensitive areas.

This is a smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and a
greater number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

05L MET
05R MET

Design Principle Airspcce

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET
05R MET

Design Principle Technology

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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8.2 Runways 05L/05R South Option 2A

Design Principle Evaluation

Option Name: SID RW 05L SOUTH Right Turn Option 2A

Option No: 2A

Option Name: SID RW 05R SOUTH Right Turn Option 2A

Option Description:

This is an RNP1 option with RF coding that makes a turn at
the recommended PANS-OPS distance from the end of the
runway. This results in a wider turn and a track to the
eastern edge of the envelope.

The wider track allows a greater speed in the turn which
permits aircraft to be in a clean configuration (without the
use of flaps). This has potential benefits in terms of noise.
The wider arc may also aid vertical separation from MAN
arriving traffic from the south by allowing aircraft to climb
higher before any potential interaction.

O5L: After departure, this route turns right shortly after
Heald Green in a wide turn that routes it just east of
Poynton where it combines with the route for 05R. The
routes continue south passing overhead Macclesfield and
terminate at 7,000ft to the east of Congleton.

05R: After departure, this route turns right in a track that is
inside the route for 05L and that passes overhead Cheadle
Hulme and Poynton where it combines with the route for
O5L. The routes continue south passing overhead
Macclesfield and terminate at 7,000ft to the east of
Congleton.

A speed restriction of 220 KIAS is applied to the first turn.
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Summary of Qualitative Assessment:

Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide routes that use RNP+RF coding. When assessed in isolation, both the routes are considered to be safe,
designable and meets with industry standards and regulations. At this stage, we do not believe that additional
protocols or mitigations are required to confirm safe operation, although an assessment against the other FASI-
N airports and other MAN routes may be required to confirm this at a later stage.

05L PARTIAL
05R PARTIAL

Design Principle Policy

Summary of Qualitative Assessment:

Up to 4,000ft, option 2A L is estimated to increase the total population affected by noise.

Up to 7,000ft, option 2A L is estimated to limit the total population affected by noise.

Option 2A L is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 2A L is evaluated to be partially consistent with the environmental
performance 'End' and Design Principle Policy.

Up to 4,000ft, option 2A R is estimated to increase the total population affected by noise.

Up to 7,000ft, option 2A R is estimated to increase the total population affected by noise.

Option 2A R is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 2A R is evaluated to be partially consistent with the environmental
performance 'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 2A Lis 41km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 2A R is 40km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L | PARTIAL

Pesign Pinciple Noise N1 osk NG

Summary of Qualitative Assessment:

Up to 4,000ft, option 2A L is estimated to overfly approximately 15,550 households with an approximate
population of 36,700. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 37,900.

Up to 7,000ft, option 2A L is estimated to overfly approximately 30,750 households with an approximate
population of 68,500. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 73,300.

This is a similar population compared to the ‘do nothing’ scenario up to 7,000ft, and a greater population
compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, option 2A R is estimated to overfly approximately 12,800 households with an approximate
population of 30,100. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 30,900.

Up to 7,000ft, option 2A R is estimated to overfly approximately 27,700 households with an approximate
population of 61,200. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 65,500.

This is a greater population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Noise N2

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

_ 05L

Summary of Qualitative Assessment: ’
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Up to 4,000, this option 2A L is estimated to overfly 95 noise sensitive areas.
Up to 7,000, this option 2A L is estimated to overfly 195 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, this option 2A R is estimated to overfly 75 noise sensitive areas.
Up to 7,000, this option 2A R is estimated to overfly 175 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
greater number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

05L MET
05R MET

Design Principle Airspcce

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET
05R MET

Design Principle Technology

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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8.3 Runways 05L/05R South Option 2B

Design Principle Evaluation

Option Name: SID RW 05L SOUTH Right Turn Option 2B

Option No: 2B

REJECT

Option Name: SID RW 05R SOUTH Right Turn Option 2B

REJECT

Option Description:

This is an RNP1 option with RF coding that has the same
first turn as option 2A but then routes south-west then south
to avoid both Macclesfield and Congleton in line with the
Design Principle Noise N1.

As with option 2A, the wider track allows a greater speed in
the turn which permits aircraft to be in a clean configuration
(without the use of flaps). This has potential benefits in terms
of noise. The wider arc may also aid vertical separation
from MAN arriving traffic from the south by re-creating
common ATC operational practice to separate departures
and arrivals above 4,000ft.

The design speed will permit many aircraft to fly this route in
a clean configuration (without the use of flaps) which has
potential benefits in terms of noise.

05L: After departure, this route turns right shortly after
Heald Green in a wide turn that routes it just east of
Poynton where it combines with the route for 05R. The
routes continue south passing overhead Macclesfield and
terminate at 7,000ft to the east of Congleton.

O5R: After departure this route turns right in a track that is
inside the route for 05L and that passes overhead Cheadle
Hulme and Poynton where it combines with the route for
05R. The routes continue south passing overhead
Macclesfield and terminate at 7,000ft to the east of
Congleton.

A speed restriction of 220 KIAS is applied to the first turn.
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Summary of Qualitative Assessment:

Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide routes that use RNP+RF coding. When assessed in isolation, both the routes are considered to be safe,
designable and meets with industry standards and regulations. At this stage, we do not believe that additional
profocols or mitigations are required to confirm safe operation, although an assessment against the other FASI-
N airports and other MAN routes may be required to confirm this at a later stage.

05L PARTIAL
05R PARTIAL

Design Principle PO“CY

Summary of Qualitative Assessment:

Up to 4,000ft, option 2B L is estimated to increase the total population affected by noise.

Up to 7,000ft, option 2B L is estimated to limit the total population affected by noise.

Option 2B L is longer in length and it is anticipated that emissions would be increased.

At this stage of the process, option 2B L is evaluated to be partially consistent with the environmental
performance 'End' and Design Principle Policy.

Up to 4,000ft, option 2B R is estimated to increase the total population affected by noise.

Up to 7,000ft, option 2B R is estimated to limit the total population affected by noise.

Option 2B R is longer in length and it is anticipated that emissions would be increased.

At this stage of the process, option 2B R is evaluated to be partially consistent with the environmental
performance 'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L

05R _

Design Principle Emissions

Summary of Qualitative Assessment: ’
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The estimated track length of option 2B L is 49km (26nm). When compared to the 'do nothing' scenario this
option is longer in length and therefore greater emissions would be anticipated.

The estimated track length of option 2B R is 48km (26nm). When compared to the 'do nothing' scenario this
option is longer in length and therefore greater emissions would be anticipated.

05L PARTIAL
05R PARTIAL

Design Principle Noise N1

Summary of Qualitative Assessment:

Up to 4,000ft, option 2B L is estimated to overfly approximately 14,100 households with an approximate
population of 33,700. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 34,500.

Up to 7,000ft, option 2B L is estimated to overfly approximately 17,550 households with an approximate
population of 42,100. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 43,400.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, option 2B R is estimated to overfly approximately 12,100 households with an approximate
population of 28,800. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 29,400.

Up to 7,000ft, option 2B R is estimated to overfly approximately 14,650 households with an approximate
population of 35,000. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 36,100.

This is a similar population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Noise N2

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

. 05L PARTIAL
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Summary of Qualitative Assessment: |
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Up to 4,000ft, this option 2B L is estimated to overfly 85 noise sensitive areas.
Up to 7,000ft, this option 2B L is estimated to overfly 105 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, this option 2B R is estimated to overfly 70 noise sensitive areas.
Up to 7,000ft, this option 2B R is estimated to overfly 80 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and
agreater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Alrspcce 05R MET

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET

Design Principle Technology 05R MET

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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8.4 Runways 05L/05R South Option 3

Design Principle Evaluation

Option Name: SID RW 05 L SOUTH Right Turn Option 3

Option No: 3

Option Name: SID RW 05R SOUTH Right Turn Option 3

Option Description:
This is an RNP1 option with RF coding to provide a tight
right turn then routing south-west to align with current
operational practice.

The track following the right turn is often used by ATC to
resolve interactions between flights on the LISTO departure
and MAN arrivals from the south. This option therefore re-
creates common operational practice above 4,000ft.

In the case of 05L, the turn point is at a minimum distance
of 1nm from the DER, in accordance with PANS-OPS and
CAP778. The turn point for 05R is located at a point
roughly perpendicular to 05L, to create a similar ground
track in the turn and subsequent leg.

O5L: After departure this route turns right shortly after Heald
Green in a tight radius turn that routes it inside of Poynton.
This turn is continued onto a south-west heading to take it
south of Wilmslow and Alderley Edge. It makes a left turn
to head south to the north of Holmes Chapel and
terminates at 7,000ft east of Middlewich.

O5R: After departure this route turns right shortly after
Heald Green in a tight radius turn that routes it inside of
Poynton. This turn is continued onto a south-west heading
to take it south of Wilmslow and Alderley Edge. It makes a
left turn to head south to the north of Holmes Chapel and
terminates at 7,000ft east of Middlewich.

A speed restriction of 190 KIAS is applied to the first turn
which allows the smallest radius. Although PANS-OPS
compliant it should be tested for flyability as part of the
procedure validation process within Stage 4 of CAP1616.
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Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide routes that use RNP+RF coding. When assessed in isolation, both the routes are considered to be safe,
designable and meets with industry standards and regulations. At this stage, we do not believe that additional
protocols or mitigations are required to confirm safe operation, although an assessment against the other FASI-
N airports and other MAN routes may be required to confirm this at a later stage.

05L PARTIAL
05R PARTIAL

Design Principle PO“CY

Summary of Qualitative Assessment:

Up to 4,000ft, option 3 L is estimated to limit the total population affected by noise.

Up to 7,000ft, option 3 L is estimated to limit the total population affected by noise.

Option 3 L is longer in length and it is anticipated that emissions would be increased.

At this stage of the process, option 3 L is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

Up to 4,000ft, option 3 R is estimated to limit the total population affected by noise.

Up to 7,000ft, option 3 R is estimated to limit the total population affected by noise.

Option 3 R is longer in length and it is anticipated that emissions would be increased.

At this stage of the process, option 3 R is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L
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Summary of Qualitative Assessment: ’
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The estimated track length of option 3 Lis 55km (30nm). When compared to the 'do nothing' scenario this
option is longer in length and therefore greater emissions would be anticipated.

The estimated track length of option 3 R is 56km (30nm). When compared to the 'do nothing' scenario this
option is longer in length and therefore greater emissions would be anticipated.

05L MET
05R MET

Design Principle Noise N1

Summary of Qualitative Assessment:

Up to 4,000ft, option 3 L is estimated to overfly approximately 4,900 households with an approximate
population of 11,900. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 12,200.

Up to 7,000ft, option 3 L is estimated to overfly approximately 6,750 households with an approximate
population of 16,200. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 17,400.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a smaller population
compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, option 3 R is estimated to overfly approximately 6,950 households with an approximate
population of 16,800. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 17,300.

Up to 7,000ft, option 3 R is estimated to overfly approximately 8,800 households with an approximate
population of 21,200. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 22,600.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a smaller population
compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Noise N2

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

05L MET

Design Principle Noise N3 05R

Summary of Qualitative Assessment: ‘

Design Principle Evaluation (DPE) — V2 113



Up to 4,000, this option 3 L is estimated to overfly 35 noise sensitive areas.
Up to 7,000ft, this option 3 L is estimated to overfly 50 noise sensitive areas.

This is a smaller number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, this option 3 R is estimated to overfly 110 noise sensitive areas.
Up to 7,000ft, this option 3 R is estimated to overfly 125 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
greater number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

05L MET
05R MET

Design Principle Airspcce

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET
05R MET

Design Principle Technology

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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8.5 Runways 05L/05R South Option 4

Design Principle Evaluation

Option Name: SID RW 05L SOUTH Right Turn Option 4

Option No: 4

Option Name: SID RW 05R SOUTH Right Turn Option 4

Option Description:

This is included as an RNP1 route using RF coding that is
similar to the current LISTO 25/2Z SID. The use of RF
coding results in a slightly wider first turn and a route
slightly east of the “do minimum’ option which uses RNAVT.

In the case of 05L, the turn point is at a minimum distance
of 1nm from the DER, in accordance with PANS-OPS and
CAP778. The turn point for Runway 05R is located at a
point roughly perpendicular to Runway 05L, to create a
similar ground track in the turn and subsequent leg.

O5L: After departure, the route turns right to pass just north
of Cheadle Hulme and combines with the option for 05R
just west of Poynton. They then pass just to the west of
Macclesfield and just east of Congleton and terminate at
7,000ft just north of Biddulph.

05R: After departure the route turns right to pass just north
of Cheadle Hulme and combines with the option for 05L
just west of Poynton. They then pass just to the west of
Macclesfield and just east of Congleton and terminate at

7,000ft just north of Biddulph.

A speed restriction of 190 KIAS is applied to the first turn
which allows the smallest radius. Although PANS-OPS
compliant it should be assessed for flyability as part of the
procedure validation process within Stage 4 of CAP1616.

REJECT

REJECT
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Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide routes that use RNP+RF coding. When assessed in isolation, both the routes are considered to be safe,
designable and meets with industry standards and regulations. At this stage, we do not believe that additional
protocols or mitigations are required to confirm safe operation, although an assessment against the other FASI-
N airports and other MAN routes may be required to confirm this at a later stage.

05L PARTIAL
05R PARTIAL

Design Principle PO“CY

Summary of Qualitative Assessment:

Up to 4,000ft, option 4 L is estimated to increase the total population affected by noise.

Up to 7,000ft, option 4 L is estimated to limit the total population affected by noise.

Option 4 L is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 4 L is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

Up to 4,000ft, option 4 R is estimated to increase the total population affected by noise.

Up to 7,000ft, option 4 R is estimated to increase the total population affected by noise.

Option 4 R is similar in length and it is anficipated that emissions would be limited.

At this stage of the process, option 4 R is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 4 L is 40km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 4 Ris 41km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L | PARTIAL

Pesign Pinciple Noise N1 osk NG

Summary of Qualitative Assessment:

Up to 4,000ft, option 4 L is estimated to overfly approximately 2,600 households with an approximate
population of 23,000. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 25,100.

Up to 7,000ft, option 4 L is estimated to overfly approximately 21,300 households with an approximate
population of 49,300. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 54,600.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, option 4 R is estimated to overfly approximately 11,450 households with an approximate
population of 27,600. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 29,000.

Up to 7,000ft, option 4 R is estimated to overfly approximately 24,000 households with an approximate
population of 55,600. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 60,900.

This is a greater population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Noise N2

05R MET

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

05L PARTIAL

Design Principle Noise N3

05R PARTIAL

Summary of Qualitative Assessment:
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Up to 4,000ft, this option 4 L is estimated to overfly 55 noise sensitive areas.
Up to 7,000, this option 4 L is estimated to overfly 120 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, this option 4 R is estimated to overfly 55 noise sensitive areas.
Up to 7,000ft, this option 4 R is estimated to overfly 120 noise sensitive areas.

This is a similar number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and
agreater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Alrspcce 05R MET

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET

Design Principle Technology 05R MET

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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8.6 Runways 05L/05R South Option 5

Design Principle Evaluation

Option Name: SID RW 05L SOUTH Right Turn Option 5

Option No: 5

REJECT

Option Name: SID RW 05R SOUTH Right Turn Option 5

REJECT

Option Description:

This option is included to provide a RNAV1 route that is
similar to that of the existing conventional LISTO 2S5/2Z SID
but with the first turn slightly later. This turn has been
designed to be no earlier than 1nm from DER for Runway
05L and at the DME1.2 marker for Runway 05R, in line with
CAA and PANS-OPS first turn recommendations. This
results in a track that is almost identical to option 4 but
using different technology.

The route uses fly-by waypoints.

O5L: After departure, the route turns right to pass just north
of Cheadle Hulme and combines with the option for 05R
just west of Poynton. They then pass just to the west of
Macclesfield and just east of Congleton and terminate at
7,000ft just north of Biddulph.

05R: After departure the route turns right to pass just north
of Cheadle Hulme and combines with the option for 05L
just west of Poynton. They then pass just to the west of
Macclesfield and just east of Congleton and terminate at

7,000ft just north of Biddulph.

A speed restriction of 200 KIAS for the first turn and 210
KIAS for the second turn is used to keep segment lengths
and track miles to a minimum.
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Summary of Qualitative Assessment:

Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide RNAV1 routes. When assessed in isolation, both the routes are considered to be safe, designable and
meets with industry standards and regulations. At this stage, we do not believe that additional protocols or
mitigations are required to confirm safe operation, although an assessment against the other FASI-N airports
and other MAN routes may be required to confirm this at a later stage.

05L PARTIAL
05R PARTIAL

Design Principle Policy

Summary of Qualitative Assessment:

Up to 4,000ft, option 5 L is estimated to increase the total population affected by noise.

Up to 7,000ft, option 5 L is estimated to limit the total population affected by noise.

Option 5 L is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 5 L is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

Up to 4,000ft, option 5 R is estimated to increase the total population affected by noise.

Up to 7,000ft, option 5 R is estimated to increase the total population affected by noise.

Option 5 R is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 5 R is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 5 L is 40km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 5 Ris 41km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L | PARTIAL

Pesign Pinciple Noise N1 osk NG

Summary of Qualitative Assessment:

Up to 4,000ft, option 5 L is estimated to overfly approximately 11,100 households with an approximate
population of 26,100. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 27,300.

Up to 7,000ft, option 5 L is estimated to overfly approximately 22,350 households with an approximate
population of 51,400. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 55,800.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, option 5 R is estimated to overfly approximately 12,150 households with an approximate
population of 29,100. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 30,200.

Up to 7,000ft, option 5 R is estimated to overfly approximately 24,250 households with an approximate
population of 56,200. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 60,700.

This is a greater population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Noise N2

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

. 05L PARTIAL
Oesign i Noiss N3 o R —

Summary of Qualitative Assessment: ’
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Up to 4,000ft, this option 5 L is estimated to overfly 55 noise sensitive areas.
Up to 7,000, this option 5 L is estimated to overfly 120 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, this option 5 R is estimated to overfly 65 noise sensitive areas.
Up to 7,000ft, this option 5 R is estimated to overfly 125 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and
agreater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Alrspcce 05R MET

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET

Design Principle Technology 05R MET

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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8.7 Runways 05L/05R South Option 6A

Design Principle Evaluation

Option Name: SID RW 05L SOUTH Right Turn Option 6

Option No: 6

Option Name: SID RW 05R SOUTH Right Turn Option 6

Option Description:

This is an RNP1 option with RF coding to provide a tight
right turn to route south-west to align with current
operational practice. It is similar to option 3 initially but
uses a higher speed in the initial turn which allow aircraft to
climb more quickly, and it then turns south earlier.

This design speed aligns to the CAP778 recommendation
and may permit some aircraft to fly this route in a clean
configuration (without the use of flaps) which has potential
benefits in terms of noise.

The track following the right turn is often used by ATC to
resolve interactions between flights on the LISTO departure
and MAN arrivals from the south. This option therefore re-
creates common operational practice above 4,000ft.

In the case of 05L, the turn point is at a minimum distance
of Tnm from the DER, in accordance with PANS-OPS and
CAP778. The turn point for Runway 05R is located at a
point roughly perpendicular to Runway 05L, to create a
similar ground track in the turn and subsequent leg.

O5L: After departure, this route turns right shortly after
Heald Green to route overhead Poynton. This turn is
continued onto a south-west heading to take it south of
Wilmslow and Alderley Edge and west of Macclesfield. It
makes a left turn to head south at Chelford and terminates
at 7,000ft east of Holmes Chapel.

O5R: After departure, this route turns right shortly after
Heald Green to route overhead Poynton. This turn is
continued onto a south-west heading to take it south of
Wilmslow and Alderley Edge and west of Macclesfield. It
makes a left turn to head south at Chelford and terminates
at 7,000ft east of Holmes Chapel.

A speed restriction of 210 KIAS is applied to the first turn
which is the CAP778 recommended speed.
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Summary of Qualitative Assessment:

Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide routes that use RNP+RF coding. When assessed in isolation, both the routes are considered to be safe,
designable and meets with industry standards and regulations. At this stage, we do not believe that additional
profocols or mitigations are required to confirm safe operation, although an assessment against the other FASI-
N airports and other MAN routes may be required to confirm this at a later stage.

05L PARTIAL
05R PARTIAL

Design Principle PO“CY

Summary of Qualitative Assessment:

Up to 4,000ft, option 6 L is estimated to increase the total population affected by noise.

Up to 7,000ft, option 6 L is estimated to limit the total population affected by noise.

Option 6 L is longer in length and it is anticipated that emissions would be increased.

At this stage of the process, option 6 L is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

Up to 4,000ft, option 6 R is estimated to limit the total population affected by noise.

Up to 7,000ft, option 6 R is estimated to limit the total population affected by noise.

Option 6 R is longer in length and it is anticipated that emissions would be increased.

At this stage of the process, option 6 R is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L

05R _

Design Principle Emissions

Summary of Qualitative Assessment: ’
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The estimated track length of option 6 L is 49km (26nm). When compared to the 'do nothing' scenario this
option is longer in length and therefore greater emissions would be anticipated.

The estimated track length of option 6 R is 50km (27nm). When compared to the 'do nothing' scenario this
option is longer in length and therefore greater emissions would be anticipated.

05L PARTIAL
05R MET

Design Principle Noise N1

Summary of Qualitative Assessment:

Up to 4,000ft, option 6 L is estimated to overfly approximately 8,800 households with an approximate
population of 20,800. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 21,300.

Up to 7,000ft, option 6 L is estimated to overfly approximately 10,300 households with an approximate
population of 24,100. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 25,400.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, option 6 R is estimated to overfly approximately 9,500 households with an approximate
population of 22,800. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 23,300.

Up to 7,000ft, option 6 R is estimated to overfly approximately 11,000 households with an approximate
population of 26,100. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 27,400.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a similar population
compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Noise N2

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

. 05L PARTIAL
Oesin i Noiss N3 o R —

Summary of Qualitative Assessment: |
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Up to 4,000ft, this option 6 L is estimated to overfly 55 noise sensitive areas.
Up to 7,000, this option 6 L is estimated to overfly 145 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
similar number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, this option 6 R is estimated to overfly 60 noise sensitive areas.
Up to 7,000ft, this option 6 R is estimated to overfly 155 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and
agreater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Alrspcce 05R MET

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET

Design Principle Technology 05R MET

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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8.8 Runways 05L/05R South Option 6B

Design Principle Evaluation

Option Name: SID RW 05L SOUTH Right Turn Option 6B

Option No: 6B

Option Name: SID RW 05R SOUTH Right Turn Option 6B

REJECT

Option Description:

This is an RNP1 option with RF coding to provide a tight
right turn to route south-west to align with current
operational practice. It is identical to option 6 in the speed
and initial right turn but has a left turn to the south earlier to
follow the course of the A34 which has a level of ambient
noise.

This design speed aligns to the CAP778 recommendation
and may permit some aircraft to fly this route in a clean
configuration (without the use of flaps) which has potential
benefits in terms of noise.

The track following the right turn is often used by ATC to
resolve interactions between flights on the LISTO departure
and MAN arrivals from the south. This option therefore re-
creates common operational practice above 4,000ft.

In the case of 05L, the turn point is at a minimum distance
of 1nm from the DER, in accordance with PANS-OPS and
CAP778. The turn point for Runway 05R is located at a
point roughly perpendicular to Runway 05L, to create a
similar ground track in the turn and subsequent leg.

O5L: After departure, this route turns right shortly after
Heald Green to route overhead Poynton. This turn is
continued onto a south-west heading to take it south of
Wilmslow and Alderley Edge and west of Macclesfield. It
makes a left turn to head south between Chelford and
Macclesfield, roughly following the A34 road to terminate
at 7,000ft just north of Congleton.

O5R: After departure, this route turns right shortly after
Heald Green to route overhead Poynton. This turn is
continued onto a south-west heading to take it south of
Wilmslow and Alderley Edge and west of Macclesfield. It
makes a left turn to head south between Chelford and
Macclesfield, roughly following the A34 road to terminate
at 7,000ft just north of Congleton.

A speed restriction of 210 KIAS is applied to the first turn
which is the CAP778 recommended speed.
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Summary of Qualitative Assessment:

Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide routes that use RNP+RF coding. When assessed in isolation, both the routes are considered to be safe,
designable and meets with industry standards and regulations. At this stage, we do not believe that additional
protocols or mitigations are required to confirm safe operation, although an assessment against the other FASI-
N airports and other MAN routes may be required to confirm this at a later stage.

05L PARTIAL
05R PARTIAL

Design Principle PO“CY

Summary of Qualitative Assessment:

Up to 4,000ft, option 6B L is estimated to increase the total population affected by noise.

Up to 7,000ft, option 6B L is estimated to limit the total population affected by noise.

Option 6B L is longer in length and it is anticipated that emissions would be increased.

At this stage of the process, option 6B L is evaluated to be partially consistent with the environmental
performance 'End' and Design Principle Policy.

Up to 4,000ft, option 6B R is estimated to limit the total population affected by noise.

Up to 7,000ft, option 6B R is estimated to increase the total population affected by noise.

Option 6B R is longer in length and it is anticipated that emissions would be increased.

At this stage of the process, option 6B R is evaluated to be partially consistent with the environmental
performance 'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L

05R _

Design Principle Emissions

Summary of Qualitative Assessment: ’
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The estimated track length of option 6B L is 45km (24nm). When compared to the 'do nothing' scenario this
option is longer in length and therefore greater emissions would be anticipated.

The estimated track length of option 6B R is 46km (25nm).  When compared to the 'do nothing' scenario this
option is longer in length and therefore greater emissions would be anticipated.

05L PARTIAL

Design Principle Noise N1 05R PARTIAL

Summary of Qualitative Assessment:

Up to 4,000ft, option 6B L is estimated to overfly approximately 8,850 households with an approximate
population of 20,900. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 21,300.

Up to 7,000ft, option 6B L is estimated to overfly approximately 15,950 households with an approximate
population of 36,200. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 41,200.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, option 6B R is estimated to overfly approximately 9,550 households with an approximate
population of 22,900. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 23,300.

Up to 7,000ft, option 6B R is estimated to overfly approximately 16,700 households with an approximate
population of 38,300. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 43,400.

This is a greater population compared to the ‘do nothing” scenario up to 7,000ft, and a similar population
compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Noise N2

05R MET

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

_ 05L

Summary of Qualitative Assessment:
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Up to 4,000ft, this option 6B L is estimated to overfly 50 noise sensitive areas.
Up to 7,000, this option 6B L is estimated to overfly 190 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, this option 6B R is estimated to overfly 60 noise sensitive areas.
Up to 7,000ft, this option 6B R is estimated to overfly 195 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and
agreater number of noise sensitive areas compared to the ‘“do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Alrspcce 05R MET

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET

Design Principle Technology 05R MET

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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8.9

Runways 05L/05R South Right Turn Summary

Option 1L
MET
MET
MET

PARTIAL
MET
MET

PARTIAL
MET

MET

Do Minimum
(Replication)

Option 2AL
MET
PARTIAL
MET
PARTIAL
PARTIAL
MET
NOT MET
MET

MET

Rejected

Option 2BL
MET
PARTIAL
MET
NOT MET
PARTIAL
MET
PARTIAL
MET
MET

Rejected

Option 3L
MET
PARTIAL
MET
NOT MET
MET
MET
MET
MET
MET
Add. Qual.

Option 4L
MET
PARTIAL
MET
PARTIAL
PARTIAL
MET
PARTIAL
MET
MET

Rejected

Option 5L
MET
PARTIAL
MET
PARTIAL
PARTIAL
MET
PARTIAL
MET
MET

Rejected

Option 6AL
MET
PARTIAL
MET
NOT MET
PARTIAL
MET
PARTIAL
MET
MET
Add. Qual.

Option 6BL
MET
PARTIAL
MET
NOT MET
PARTIAL
MET
NOT MET
MET
MET

Rejected
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Option 1R
MET
PARTIAL
PARTIAL
PARTIAL
PARTIAL
MET
PARTIAL
MET
MET

Do Minimum
(Replication)

Option 2AR
MET
PARTIAL
PARTIAL
PARTIAL
NOT MET
MET
NOT MET
MET

MET

Rejected

Option 2BR
MET
PARTIAL
PARTIAL
NOT MET
PARTIAL
MET
NOT MET
MET

MET

Rejected

Option 3R
MET
PARTIAL
PARTIAL
NOT MET
MET
MET
NOT MET
MET

MET

Option 4R
MET
PARTIAL
PARTIAL
PARTIAL
NOT MET
MET
PARTIAL
MET

MET

Rejected

Option 5R
MET
PARTIAL
PARTIAL
PARTIAL
NOT MET
MET
NOT MET
MET

MET

Rejected

Option 6AR
MET
PARTIAL
PARTIAL
NOT MET
MET
MET
NOT MET
MET

MET

Option 6BR
MET
PARTIAL
PARTIAL
NOT MET
PARTIAL
MET
NOT MET
MET

MET

4,000ft
beneficial
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8.10  Runways 05L/05R South Viable but Poor Fit Options

Note: Because the options development process for 05 South Right Turn and Left Turn took place
simultaneously, the viable but poor fit options are identical and apply equally to both envelopes.

Capacity

A11 Extended straight
ahead then right
towards south

After departure from Runways 05L/05R, aircraft would continue straight ahead to Stockport before
making a 180-degree right-hand turn, south-west, towards the SID aiming point.

Policy: This option fails to align with the ends of the AMS with respect to:

e Environmental performance — Emissions: This option would involve greater track
mileage than is necessary by taking traffic a significant distance east before turning it
south leading to increased fuel burn and emissions.

The trade-off analysis between emissions and noise, did not identify a material noise benefit

below 4,000ft.

Similarly, the trade-off analysis against other AMS ends did not identify other material benefits
sufficient to offset a red categorisation.

Capacity: This option would follow the same track as departures in the 05 East Design Envelope
which would limit the ability to achieve one minute departure splits and not enable best use of
runway capacity.

B12 Extended straight
ahead then left towards
south

After departure from Runways 05L/05R, aircraft would continue straight ahead to Stockport before
making a 180-degree left-hand turn, south-west, and then another left-hand turn to the south-
west, towards the SID aiming point.

Policy: This option fails to align with the ends of the AMS with respect to:

e Environmental performance — Emissions: This option would involve greater track
mileage than is necessary by taking traffic east before turning it west leading to increased
fuel burn and emissions.

The trade-off analysis between emissions and noise, did not identify a material noise benefit below
4,000ft.

Similarly, the trade-off analysis against other AMS ends did not identify other material benefits
sufficient to offset a red categorisation.

Capacity: This option would interact with Runway 05 arrivals from the north, and options within
the 05 East and North Departure Envelopes. This would limit the ability to achieve one minute
departure splits and not enable best use of runway capacity.

Design Principle Evaluation (DPE) — V2 133



C13 Extended straight
ahead then extended left
towards south

After departure from Runways 05L/05R, aircraft would continue straight ahead beyond Stockport
before making a gradual 180-degree left-hand turn, heading south-west, and then another left-
hand turn to the south-west, towards the SID aiming point.

Policy: This option fails to align with the ends of the AMS with respect to:

e Environmental performance — Emissions: This option would involve greater track
mileage than is necessary by taking traffic a significant distance east before turning it
west leading fo increased fuel burn and emissions.

The trade-off analysis between emissions and noise, did not identify a material noise benefit

below 4,000ft.

Similarly, the trade-off analysis against other AMS ends did not identify other material benefits
sufficient to offset a red categorisation.

Capacity: This option would interact with Runway 05 arrivals from the north, and options within
the 05 East and North Departure Envelopes. This would limit the ability to achieve one minute
departure splits and not enable best use of runway capacity.
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9 Runways 05L/05R South (Left Turn)

9.1 Runways 05L/05R South Option 7A Left Turn

Design Principle Evaluation

Option Name: SID RW 05L SOUTH Left Turn Option 7A

Option No: 7A

REJECT

Option Name: SID RW 05R SOUTH Left Turn Option 7A

Option Description:

This is an RNPT option with RF coding that turns left after
departure to route north of Sale and then head south-west
before heading south.

The design speed will permit many aircraft to fly this route
in a clean configuration (without the use of flaps) which
has potential benefits in terms of noise.

Although this option creates more track miles to route to
the south, because of the large number of southbound
departures it has potential to aid departure flow and
achieving one-minute splits for southbound SIDs to align
to the Design Principle Capacity.

O5L: After departure this route turns left shortly after Heald
Green to route overhead Cheadle. This turn is continued
in a wide arc to the north of Chorlton and Sale and
overhead Stretford where it combines with the option for
05R. It then heads south-west for a short straight segment
and passes north of Altrincham where it makes a left turn
to head south and terminates at 7,000ft west of Tatton
Park.

05R: After departure this route turns left shortly after Heald
Green to route overhead Cheadle. This turn is continued
in a wide arc to the north of Chorlton and Sale and
overhead Stretford where it combines with the option for
O5L. It then heads south-west for a short straight segment
and passes north of Altrincham where it makes a left turn
to head south and terminates at 7,000t west of Tatton
Park.

A speed restriction of 220 KIAS has been applied to the
first turn which allows most aircraft to fly in a clean
configuration.

Shon Lapetl sl Loriaion
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REJECT
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05L

MET

Design Principle Safety

05R

MET
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Summary of Qualitative Assessment:

Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide routes that use RNP+RF coding. When assessed in isolation, both the routes are considered to be safe,
designable and meets with industry standards and regulations. At this stage, we do not believe that additional
protocols or mitigations are required to confirm safe operation, although an assessment against the other FASI-
N airports and other MAN routes may be required to confirm this at a later stage.

05L

Design Principle PO“CY 05R

Summary of Qualitative Assessment:

Up to 4,000ft, option 7A L is estimated to increase the total population affected by noise.

Up to 7,000ft, option 7A L is estimated to increase the total population affected by noise.

Option 7A Lis longer in length and it is anticipated that emissions would be increased.

At this stage of the process, option 7A L is evaluated to be not be consistent with the environmental performance
'End' and Design Principle Policy.

Up to 4,000ft, option 7A R is estimated to increase the total population affected by noise.

Up to 7,000ft, option 7A R is estimated to increase the total population affected by noise.

Option 7A R is longer in length and it is anticipated that emissions would be increased.

At this stage of the process, option 7A R is evaluated to be not be consistent with the environmental performance
'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L

Design Principle Emissions 05R

Summary of Qualitative Assessment:
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The estimated track length of option 7A Lis 45km (24nm). When compared to the 'do nothing' scenario this
option is longer in length and therefore greater emissions would be anticipated.

The estimated track length of option 7A R is 45km (24nm). When compared to the 'do nothing' scenario this
option is longer in length and therefore greater emissions would be anticipated.

05L

Design Principle Noise N1 05R

Summary of Qualitative Assessment:

Up to 4,000ft, option 7A L is estimated to overfly approximately 44,250 households with an approximate
population of 115,300. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 117,600.

Up to 7,000ft, option 7A L is estimated to overfly approximately 51,000 households with an approximate
population of 130,700. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 134,300.

This is a greater population compared to the ‘do nothing’ scenario up to 7,000ft, and a greater population
compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, option 7A R is estimated to overfly approximately 41,450 households with an approximate
population of 106,100. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 106,100.

Up to 7,000ft, option 7A R is estimated to overfly approximately 48,150 households with an approximate
population of 121,500. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 122,800.

This is a greater population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared fo the ‘do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Noise N2

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option

Design Principle Noise N3

05R

Summary of Qualitative Assessment:

has been evaluated to meet this design principle.
os.  |ICRER
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Up to 4,000ft, this option 7A L is estimated to overfly 210 noise sensitive areas.
Up to 7,000, this option 7A L is estimated to overfly 235 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and a
greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, this option 7A R is estimated to overfly 185 noise sensitive areas.
Up to 7,000ft, this option 7A R is estimated to overfly 210 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and
agreater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Airspace

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET
05R MET

Design Principle Technology

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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9.2 Runways 05L/05R South Option 7B Left Turn

Design Principle Evaluation

Option Name: SID RW 05L SOUTH Left Turn Option 7B

Option No: 7B

Option Name: SID RW 05R SOUTH Left Turn Option 7B

Option Description:

This is an RNP1 option with RF coding that turns left after
departure to route north of Sale. It is initially the same as
option 7A, except the track routes further south-west before
making the left turn south.

The design speed will permit many aircraft to fly this route
in a clean configuration (without the use of flaps) which
has potential benefits in terms of noise.

Although this option creates more track miles to route to
the south, because of the large number of southbound
departures it has potential to aid departure flow and
achieving 1-minute splits for southbound SIDs to align to
the Design Principle Capacity.

O5L: After departure this route turns left shortly after Heald
Green to route overhead Cheadle. This turn is continued
in a wide arc to the north of Chorlton and Sale and
overhead Stretford where it combines with the option for
05R. It then heads south-west for a straight segment and
passes north of Altrincham and makes a left turn to head
south between Boden and the Lymm Interchange on the
Mé. It terminates at 7,000ft close to Over Tabley.

O5R: After departure this route turns left shortly after Heald
Green to route overhead Cheadle. This turn is continued
in a wide arc to the north of Chorlton and Sale and
overhead Stretford where it combines with the option for
O5L. It then heads south-west for a straight segment and
passes north of Altrincham and makes a left turn to head
south between Boden and the Lymm Interchange on the
Mé. It terminates at 7,000ft close to Over Tabley.

A speed restriction of 220 KIAS has been applied to the
first turn which allows most aircraft to fly in a clean
configuration.
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Summary of Qualitative Assessment:

Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide routes that use RNP+RF coding. When assessed in isolation, both the routes are considered to be safe,
designable and meets with industry standards and regulations. At this stage, we do not believe that additional
protocols or mitigations are required to confirm safe operation, although an assessment against the other FASI-
N airports and other MAN routes may be required to confirm this at a later stage.

05L

Design Principle PO“CY 05R

Summary of Qualitative Assessment:

Up to 4,000ft, option 7B L is estimated to increase the total population affected by noise.

Up to 7,000ft, option 7B L is estimated to increase the total population affected by noise.

Option 7B Lis longer in length and it is anticipated that emissions would be increased.

At this stage of the process, option 7B L is evaluated to be not be consistent with the environmental performance
'End' and Design Principle Policy.

Up to 4,000ft, option 7B R is estimated to increase the total population affected by noise.

Up to 7,000ft, option 7B R is estimated to increase the total population affected by noise.

Option 7B R is longer in length and it is anticipated that emissions would be increased.

At this stage of the process, option 7B R is evaluated to be not be consistent with the environmental performance
'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L

Design Principle Emissions 05R

Summary of Qualitative Assessment:
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The estimated track length of option 7B L is 47km (25nm). When compared to the 'do nothing' scenario this
option is longer in length and therefore greater emissions would be anticipated.

The estimated track length of option 7B R is 47km (25nm).  When compared to the 'do nothing' scenario this
option is longer in length and therefore greater emissions would be anticipated.

05L

Design Principle Noise N1 05R

Summary of Qualitative Assessment:

Up to 4,000ft, option 7B L is estimated to overfly approximately 44,250 households with an approximate
population of 115,300. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 117,600.

Up to 7,000ft, option 7B L is estimated to overfly approximately 50,950 households with an approximate
population of 130,600. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 132,900.

This is a greater population compared to the ‘do nothing’ scenario up to 7,000ft, and a greater population
compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, option 7B R is estimated to overfly approximately 41,450 households with an approximate
population of 106,100. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 106,100.

Up to 7,000ft, option 7B R is estimated to overfly approximately 48,150 households with an approximate
population of 121,500. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 121,500.

This is a greater population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared fo the ‘do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Noise N2

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option

Design Principle Noise N3

05R

Summary of Qualitative Assessment:

has been evaluated to meet this design principle.
os.  |ICRER
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Up to 4,000ft, this option 7B L is estimated to overfly 210 noise sensitive areas.
Up to 7,000ft, this option 7B L is estimated to overfly 230 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and a
greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, this option 7B R is estimated to overfly 185 noise sensitive areas.
Up to 7,000ft, this option 7B R is estimated to overfly 205 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
greater number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

05L MET
05R MET

Design Principle Airspace

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET
05R MET

Design Principle Technology

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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9.3 Runways 05L/05R South Option 8 Left Turn

Design Principle Evaluation Option No: 8

Option Name: SID RW 05L SOUTH Left Turn Option 8

Option Name: SID RW 05R SOUTH Left Turn Option 8

Option Description:

This is an RNP1 option with RF coding that turns left after
departure with the tightest radius possible to reduce track
miles. This requires a speed restriction to allow the smaller
turn radius.

In the case of 05L, the turn point is at a minimum distance
of Tnm from the DER, in accordance with PANS-OPS and
CAP778 recommendation. The turn point for Runway 05R
is located at a point roughly perpendicular to Runway 05L,
to create a similar ground track in the turn and subsequent
leg.

Although this option creates more track miles to route to
the south, it is the shortest of the left turn options. In
addition, because of the large number of southbound
departures it has potential to aid departure flow and
achieving T-minute splits for southbound SIDs to align to
the Design Principle Capacity.

05L: After departure this route turns left shortly after Heald
Green to route overhead Cheadle, West Didsbury and
Sale. It then heads south-west for a straight segment and
passes just north of Altrincham where it turns slightly south-
east and combines with the route for 05R to pass east of
Knutsford and terminate at 7,000f.

05R: After departure this route turns left shortly after Heald
Green to route overhead Cheadle, West Didsbury and
Sale. It then heads south-west for a straight segment and
passes just north of Altrincham where it turns slightly south-
east and combines with the route for O5L to pass east of
Knutsford and terminates at 7,000ft.

A speed restriction of 190 KIAS has been applied to the
first turn which allows the smallest radius. Although PANS-
OPS compliant it should be assessed for flyability as part

of the procedure validation process within Stage 4 of
CAP1616.
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Summary of Qualitative Assessment:

Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide routes that use RNP+RF coding. When assessed in isolation, both the routes are considered to be safe,
designable and meets with industry standards and regulations. At this stage, we do not believe that additional
protocols or mitigations are required to confirm safe operation, although an assessment against the other FASI-
N airports and other MAN routes may be required to confirm this at a later stage.

05L PARTIAL
05R PARTIAL

Design Principle Policy

Summary of Qualitative Assessment:

Up to 4,000ft, option 8 L is estimated to increase the total population affected by noise.

Up to 7,000ft, option 8 L is estimated to increase the total population affected by noise.

Option 8 L is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 8 L is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

Up to 4,000ft, option 8 R is estimated to increase the total population affected by noise.

Up to 7,000ft, option 8 R is estimated to increase the total population affected by noise.

Option 8 R is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 8 R is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 8 L is 38km (21nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 8 R is 3%km (21nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L

Design Principle Noise N1 05R

Summary of Qualitative Assessment:

Up to 4,000ft, option 8 L is estimated to overfly approximately 41,500 households with an approximate
population of 99,500. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 99,500.

Up to 7,000ft, option 8 L is estimated to overfly approximately 48,150 households with an approximate
population of 115,000. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 116,100.

This is a greater population compared to the ‘do nothing’ scenario up to 7,000ft, and a greater population
compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, option 8 R is estimated to overfly approximately 41,800 households with an approximate
population of 98,200. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 98,200.

Up to 7,000ft, option 8 R is estimated to overfly approximately 49,850 households with an approximate
population of 116,900. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 118,000.

This is a greater population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared fo the ‘do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Noise N2

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option

Design Principle Noise N3

05R

Summary of Qualitative Assessment:

has been evaluated to meet this design principle.
os.  |ICRER
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Up to 4,000ft, this option 8 L is estimated to overfly 190 noise sensitive areas.
Up to 7,000, this option 8 L is estimated to overfly 220 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and a
greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, this option 8 R is estimated to overfly 190 noise sensitive areas.
Up to 7,000ft, this option 8 R is estimated to overfly 235 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
greater number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

05L MET
05R MET

Design Principle Airspace

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET
05R MET

Design Principle Technology

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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9.4 Runways 05L/05R South Option 9

Design Principle Evaluation Option No: 9

Option Name: SID RW 05L SOUTH Left Turn Option 9

Option Name: SID RW 05R SOUTH Left Turn Option 9

Option Description:

This is an RNP1 option with RF coding that turns left after SR
departure with the tightest radius possible to reduce track : S
miles. It is similar to option 8 but terminates slightly further 4
west.

In the case of 05L, the turn point is at a minimum distance
of Tnm from the DER, in accordance with PANS-OPS and
CAP778. The turn point for Runway 05R is located at a
point roughly perpendicular to Runway 05L, to create a
similar ground track in the turn and subsequent leg.

Although this option creates more track miles to route to
the south, it is only slightly more track miles than option 8
which is shortest. Because of the large number of
southbound departures it has potential to aid departure s
flow and achieving one minute splits for southbound SIDs. -

O5L: After departure this route turns left shortly after Heald
Green to route overhead Cheadle, West Didsbury and
Sale. It then heads south-west for a straight segment and
passes just north of Altrincham where it turns south and e —
combines with the route for 05R to pass west of Knutsford
and terminates at 7,000ft.

RO5'South Option 9 Right
o

O5R: After departure this route turns left shortly after Heald
Green to route overhead Cheadle, West Didsbury and
Sale. It then heads south-west for a straight segment and
passes just north of Altrincham where it turns south and
combines with the route for 05L to pass west of Knutsford
and terminates at 7,000ft.

A speed restriction of 190 KIAS applied to the first turn
which allows the smallest radius. Although PANS-OPS
compliant it should be assessed for flyability as part of the
procedure validation process within Stage 4 of CAP1616.

05L MET
05R MET

Design Principle Safety

Summary of Qualitative Assessment:
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Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide routes that use RNP+RF coding. When assessed in isolation, both the routes are considered to be safe,
designable and meets with industry standards and regulations. At this stage, we do not believe that additional
profocols or mitigations are required to confirm safe operation, although an assessment against the other FASI-
N airports and other MAN routes may be required to confirm this at a later stage.

05L PARTIAL
05R PARTIAL

Design Principle PO“CY

Summary of Qualitative Assessment:

Up to 4,000ft, option 9 L is estimated to increase the total population affected by noise.

Up to 7,000ft, option 9 L is estimated to increase the total population affected by noise.

Option 9 Lis similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 9 L is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

Up to 4,000ft, option 9 R is estimated to increase the total population affected by noise.

Up to 7,000ft, option 9 R is estimated to increase the total population affected by noise.

Option 9 R is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 9 R is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 9 Lis 3%km (21nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 9 R is 40km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L

Design Principle Noise N1 05R

Summary of Qualitative Assessment:

Up to 4,000ft, option 9 L is estimated to overfly approximately 41,550 households with an approximate
population of 99,600. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 99,600.

Up to 7,000ft, option 9 L is estimated to overfly approximately 48,650 households with an approximate
population of 115,700. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 117,000.

This is a greater population compared to the ‘do nothing’ scenario up to 7,000ft, and a greater population
compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, option 9 R is estimated to overfly approximately 41,850 households with an approximate
population of 98,500. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 98,500.

Up to 7,000ft, option 9 R is estimated to overfly approximately 50,200 households with an approximate
population of 117,500. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 118,700.

This is a greater population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared fo the ‘do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Noise N2

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option

Design Principle Noise N3

05R

Summary of Qualitative Assessment:

has been evaluated to meet this design principle.
os. | CRE——
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Up to 4,000ft, this option 9 L is estimated to overfly 190 noise sensitive areas.
Up to 7,000f, this option 9 L is estimated to overfly 250 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and a
greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, this option 9 R is estimated to overfly 190 noise sensitive areas.
Up to 7,000ft, this option 9 R is estimated to overfly 265 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
greater number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

05L MET
05R MET

Design Principle Airspace

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET
05R MET

Design Principle Technology

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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9.5 Runways 05L/05R South Option 10 Left Turn

Design Principle Evaluation Option No: 10

Option Name: SID RW 05L SOUTH Left Turn Option 10

Option Name: SID RW 05R SOUTH Left Turn Option 10

Option Description:

This is an RNP1 option with RF coding that turns left after R05 South Optof 10 Left
departure. It routes mid-way between the other options in s
this envelope.

Although this option creates more track miles to route to
the south, because of the large number of southbound
departures it has potential to aid departure flow and
achieving one minute splits for southbound SIDs.

The design speed aligns to the CAP778 recommendation
and may permit some aircraft to fly this route in a clean
configuration (without the use of flaps) which has potential
benefits in terms of noise.

In the case of 05L, the turn point is at a minimum distance
of 1nm from the DER, in accordance with PANS-OPS and
CAP778. The turn point for Runway 05R is located at a
point roughly perpendicular to Runway 05L, to create a
similar ground track in the turn and subsequent leg.

05L: After departure this route turns left shortly after Heald iz et
Green to route overhead Cheadle, Chorlton and Sale. It
then heads south-west for a straight segment and passes
just north of Altrincham where it turns south and combines
with the route for 05R to pass west of Knutsford and
terminates at 7,000f.

RO5 South Opflo’n'1D Right
st

05R: After departure this route turns left shortly after Heald
Green to route overhead Cheadle, Chorlton and Sale. It
then heads south-west for a straight segment and passes
just north of Altrincham where it turns south and combines
with the route for 05L to pass west of Knutsford and
terminates at 7,000f.

A speed restriction of 210 KIAS is applied to the first turn
which is the CAP778 recommended speed.

05L MET
05R MET

Design Principle Sofe’ry

Summary of Qualitative Assessment:
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Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide routes that use RNP+RF coding. When assessed in isolation, both the routes are considered to be safe,
designable and meets with industry standards and regulations. At this stage, we do not believe that additional
profocols or mitigations are required to confirm safe operation, although an assessment against the other FASI-
N airports and other MAN routes may be required to confirm this at a later stage.

05L PARTIAL
05R PARTIAL

Design Principle PO“CY

Summary of Qualitative Assessment:

Up to 4,000ft, option 10 L is estimated to increase the total population affected by noise.

Up to 7,000ft, option 10 L is estimated to increase the total population affected by noise.

Option 10 L is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 10 L is evaluated to be partially consistent with the environmental
performance 'End' and Design Principle Policy.

Up to 4,000ft, option 10 R is estimated to increase the total population affected by noise.

Up to 7,000ft, option 10 R is estimated to increase the total population affected by noise.

Option 10 R is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 10 R is evaluated to be partially consistent with the environmental
performance 'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 10 L is 42km (23nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 10 R is 43km (23nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L

Design Principle Noise N1 05R

Summary of Qualitative Assessment:

Up to 4,000ft, option 10 L is estimated to overfly approximately 42,800 households with an approximate
population of 108,400. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 108,400.

Up to 7,000ft, option 10 L is estimated to overfly approximately 52,300 households with an approximate
population of 130,800. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 132,200.

This is a greater population compared to the ‘do nothing’ scenario up to 7,000ft, and a greater population
compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, option 10 R is estimated to overfly approximately 41,050 households with an approximate
population of 101,200. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 101,200.

Up to 7,000ft, option 10 R is estimated to overfly approximately 52,600 households with an approximate
population of 128,600. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 130,000.

This is a greater population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared fo the ‘do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Noise N2

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option

Design Principle Noise N3

05R

Summary of Qualitative Assessment:

has been evaluated to meet this design principle.
os.  |ICRER
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Up to 4,000ft, this option 10 L is estimated to overfly 180 noise sensitive areas.
Up to 7,000ft, this option 10 L is estimated to overfly 235 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and a
greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, this option 10 R is estimated to overfly 195 noise sensitive areas.
Up to 7,000ft, this option 10 R is estimated to overfly 250 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
greater number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

05L MET
05R MET

Design Principle Airspace

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET
05R MET

Design Principle Technology

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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9.6

Runways O5L/05R South Left Turn Summary

Option 7AL Option 7BL

Option 8L

Option 9L

Option 10L

NOT MET NOT MET

NOT MET NOT MET ‘ NOT MET

NOT MET NOT MET ‘ NOT MET

NOT MET

NOT MET

NOT MET

NOT MET

Rejected Rejected Best

Best

Best

Option 9R

Option 10R

Option 7AR Option 7BR ‘ Option 8R
P NOT MET NOT MET
NOT MET NOT MET ‘
NOT MET NOT MET NOT MET

NOT MET NOT MET

NOT MET ‘

NOT MET

NOT MET

NOT MET

NOT MET

Rejected Rejected Best

Best

Best
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9.7 Runways 05L/05R South Left Turn Viable but Poor Fit Options

Note: Because the options development process for 05 South Right Turn and Left Turn took place
simultaneously, the viable but poor fit options are identical and apply equally to both envelopes.

Capacity

A11 Extended straight
ahead then right
towards south

After departure from Runways 05L/05R, aircraft would continue straight ahead to Stockport before
making a 180-degree right-hand turn, south-west, towards the SID aiming point.

Policy: This option fails to align with the ends of the AMS with respect to:

e Environmental performance — Emissions: This option would involve greater track
mileage than is necessary by taking traffic a significant distance east before turning it
south leading to increased fuel burn and emissions.

The trade-off analysis between emissions and noise, did not identify a material noise benefit

below 4,000ft.

Similarly, the trade-off analysis against other AMS ends did not identify other material benefits
sufficient to offset a red categorisation.

Capacity: This option would follow the same track as departures in the 05 East Design Envelope
which would limit the ability to achieve one minute departure splits and not enabling best use of
runway capacity.

B12 Extended straight
ahead then left towards
south

After departure from Runways 05L/05R, aircraft would continue straight ahead to Stockport before
making a 180-degree left-hand turn, south-west, and then another left-hand turn to the south-
west, towards the SID aiming point.

Policy: This option fails to align with the ends of the AMS with respect to:

e Environmental performance — Emissions: This option would involve greater track
mileage than is necessary by taking traffic east before turning it west leading to increased
fuel burn and emissions.

The trade-off analysis between emissions and noise, did not identify a material noise benefit
below 4,000ft.

Similarly, the trade-off analysis against other AMS ends did not identify other material benefits
sufficient to offset a red categorisation.

Capacity: This option would interact with Runway 05 arrivals from the north, and options within
the 05 East and North Departure Envelopes. This would limit the ability to achieve one minute
departure splits and not enable best use of runway capacity.
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C13 Extended straight
ahead then extended
left towards south

After departure from Runways 05L/05R, aircraft would continue straight ahead beyond Stockport
before making a gradual 180-degree left-hand turn, heading south-west, and then another left-
hand turn to the south-west, towards the SID aiming point.

Policy: This option fails to align with the ends of the AMS with respect to:
e Environmental performance — Emissions: This option would involve greater track

mileage than is necessary by taking traffic a significant distance east before turning it
west leading fo increased fuel burn and emissions.

The trade-off analysis between emissions and noise, did not identify a material noise benefit
below 4,000ft.

Similarly, the trade-off analysis against other AMS ends did not identify other material benefits
sufficient to offset a red categorisation.

Capacity: This option would interact with Runway 05 arrivals from the north, and options within
the 05 East and North Departure Envelopes. This would limit the ability to achieve one minute
departure splits and not enable best use of runway capacity.
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10  Runways 05L/05R West

10.1 Runways 05L/05R West Option 1

Design Principle Evaluation Option No: 1

Option Name: SID RW 05L WEST Option 1

Option Name: SID RW 05R WEST Option 1

Option Description:

This option is included to provide a RNAV1 replication of
the existing conventional ASMIM 1S/1Z SID. It uses a fly-
over waypoint with Course-to-Fix (CF) path terminator
coding and an element of dispersion would be apparent in
the turn due to this coding

As a replicated route it follows a similar track over the
ground as the current route. After departure this involves a
right turn to pass overhead Cheadle at which point the
routes combine. They then pass just to the west of Didsbury
and overfly Stretford and Urmston. The routes make a left
turn just north of Irlam and route west to terminate at
7,000ft to the north of Warrington at Earlestown.

A speed restriction of 185 KIAS is used for the first turn to
replicate the existing 298° course to XOBRO, although this
can be increased if it proves flyability issues. A higher speed
would result in greater track dispersal in the first turn. This
flyability will be conducted as part of the procedure
validation process within Stage 4 of CAP1616.

ROS West Option 1 Left

T
\RO5 West Option 1 Right

05L

Design Principle Safety 05R
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Summary of Qualitative Assessment:

Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide a RNAVT replication of the current route. When assessed in isolation, both the routes are considered to
be safe, designable and meets with industry standards and regulations. At this stage, we do not believe that
additional protocols or mitigations are required to confirm safe operation, although an assessment against the
other FASI-N airports and other MAN routes may be required to confirm this at a later stage.

05L MET
05R MET

Design Principle Policy

Summary of Qualitative Assessment:

Up to 4,000ft, option 1 L is estimated to limit the total population affected by noise.

Up to 7,000ft, option 1 L is estimated to limit the total population affected by noise.

Option 1 L is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 1 L is evaluated to be consistent with the environmental performance 'End'
and Design Principle Policy.

Up to 4,000ft, option 1 R is estimated to limit the total population affected by noise.

Up to 7,000ft, option 1 R is estimated to limit the total population affected by noise.

Option 1 R is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 1 R is evaluated to be consistent with the environmental performance 'End'
and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 1 Lis 39km (21nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 1 Ris 41km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L MET

Design Principle Noise N1 05R MET

Summary of Qualitative Assessment:

Up to 4,000ft, option 1 L is estimated to overfly approximately 24,100 households with an approximate
population of 57,300. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 57,300.

Up to 7,000ft, option 1 L is estimated to overfly approximately 36,550 households with an approximate
population of 86,100. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 88,400.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a smaller population
compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, option 1 R is estimated to overfly approximately 26,400 households with an approximate
population of 63,000. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 63,000.

Up to 7,000ft, option 1 R is estimated to overfly approximately 39,500 households with an approximate
population of 93,300. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 95,600.

This is a smaller population compared to the ‘do nothing’ scenario up to 7,000ft, and a similar population
compared fo the ‘do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Noise N2

05R MET

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

05L MET

Design Principle Noise N3

05R MET

Summary of Qualitative Assessment:
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Up to 4,000ft, this option 1 L is estimated to overfly 120 noise sensitive areas.
Up to 7,000, this option 1 L is estimated to overfly 195 noise sensitive areas.

This is a smaller number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, this option 1 R is estimated to overfly 140 noise sensitive areas.
Up to 7,000ft, this option 1 R is estimated to overfly 210 noise sensitive areas.

This is a similar number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Airspace

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET
05R MET

Design Principle Technology

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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10.2  Runways 05L/05R West Option 2

Design Principle Evaluation

Option Name: SID RW 05L WEST Option 2

Option No: 2

REJECT

Option Name: SID RW 05R WEST Option 2

REJECT

Option Description:

This is an RNP1 that uses RF coding to provide a single
wide initial turn to XOBRO before replicating the westerly
track towards the ASMIM region.

The greater speed results in a wider track, which may aid
vertical separation from MAN arriving traffic from the
north. It will also permit a larger number of aircraft to fly
this route in a clean configuration (without the use of flaps)
which has potential benefits in terms of noise.

O5L: After departure this route makes a single left turn over
Cheadle which takes it overhead Burnage and Fallowfield.
The left turn is completed heading north-westerly over
Trafford Park to the existing reporting point XOBRO, where
the routes combine to then route west.

O5R: After departure this route makes a single left turn over
Heald Green, west of Cheadle and then overhead
Withington. The left turn is completed heading north-
westerly, routing to the north of Urmston to the existing
reporting point XOBRO, where the routes combine to then
route west.

It terminates at 7,000ft north of Warrington to the east of
Earlestown.

A speed restriction of 220 KIAS is used for the first turn
which allows most aircraft to fly in a clean configuration.

'ROS West

e

Option 2 Left |
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Design Principle Sofe’ry 05R MET

Summary of Qualitative Assessment:

Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide routes that use RNP1+RF coding. When assessed in isolation, both the routes are considered to be safe,
designable and meets with industry standards and regulations. At this stage, we do not believe that additional
protocols or mitigations are required to confirm safe operation, although an assessment against the other FASI-
N airports and other MAN routes may be required to confirm this at a later stage

05L PARTIAL
05R PARTIAL

Design Principle Policy

Summary of Qualitative Assessment:

Up to 4,000ft, option 2 L is estimated to increase the total population affected by noise.

Up to 7,000ft, option 2 L is estimated to limit the total population affected by noise.

Option 2 L is similar in length and it is anficipated that emissions would be limited.

At this stage of the process, option 2 L is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

Up to 4,000ft, option 2 R is estimated to increase the total population affected by noise.

Up to 7,000ft, option 2 R is estimated to limit the total population affected by noise.

Option 2 R is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 2 R is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions
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Summary of Qualitative Assessment:

The estimated track length of option 2 L is 42km (23nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 2 R is 43km (23nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L PARTIAL
05R PARTIAL

Design Principle Noise N1

Summary of Qualitative Assessment:

Up to 4,000ft, option 2 L is estimated to overfly approximately 37,150 households with an approximate
population of 99,300. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 110,800.

Up to 7,000ft, option 2 L is estimated to overfly approximately 48,450 households with an approximate
population of 125,000. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 141,100.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, option 2 R is estimated to overfly approximately 39,950 households with an approximate
population of 102,300. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 102,700.

Up to 7,000ft, option 2 R is estimated to overfly approximately 49,000 households with an approximate
population of 123,500. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 129,600.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared to the ‘do nothing” scenario up to 4,000ft.

05L MET
05R MET

Design Principle Noise N2

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

05L PARTIAL
05R PARTIAL

Design Principle Noise N3

Summary of Qualitative Assessment:
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Up to 4,000, this option 2 L is estimated to overfly 210 noise sensitive areas.
Up to 7,000, this option 2 L is estimated to overfly 255 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000, and a
smaller number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

Up to 4,000ft, this option 2 R is estimated to overfly 195 noise sensitive areas.
Up to 7,000f, this option 2 R is estimated to overfly 235 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Airspace

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET
05R MET

Design Principle Technology

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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10.3  Runways 0O5L/05R West Option 3

Design Principle Evaluation Option No: 3

Option Name: SID RW 05L WEST Option 3 REJECT

Option Name: SID RW 05R WEST Option 3 REJECT

Option Description:

This is an RNAV1 option included to provide a shorter and ROS Wast Optian 3 Left
more fuel-efficient route to the west and the network S

joining point at Wallasey. It has a wider track in the turn 25
but avoids routing as far to the north. \ s ST

This design speed aligns to the CAP778 recommendation : 2 e e
and may permit some aircraft to fly this route in a clean ‘

configuration (without the use of flaps) which has potential ST
benefits in terms of noise. AT

The option maximises fuel efficiency by removing the leg Ny
between the first turn to XOBRO and replacing it with a ARt
direct route to the west. The procedure uses fly-by T
waypoints, and the climb gradient has been set at 6%.

O5L: After departure this route turns left shortly after 7
Cheadle (at approximately MCT D2), and heads north in _
a track that takes it just west of Didsbury and Chorlton
where the routes combine. At this point a left turn to the il
west is made to route overhead Urmston and Lower Irlam \
and terminates at 7,000ft north of Warrington. = e

O5R: After departure this route turns left shortly after
Cheadle, (at approximately MCT D2) and heads north, in

. . RO5 West Option 3 Right

a track that takes it just west of Didsbury and Chorlton Nein 5

where the routes combine. At this point a left turn to the L

west is made to route overhead Urmston and Lower Irlam \ e MR - (S ey |

and terminates at 7,000ft north of Warrington. A i Ve

A speed restriction of 210 KIAS is applied to the first turn e A T X ¥f

which is the CAP778 recommended speed. NIE =TT /NP RN
=
i o

05L MET

Design Principle Safety

05R MET

Summary of Qualitative Assessment:
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Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria as
RNAV1 routes. When assessed in isolation, both these routes are considered to be safe, designable and meets
with industry standards and regulations. At this stage, we do not believe that additional protocols or mitigations
are required to confirm safe operation, although an assessment against the other FASI-N airports and other
MAN routes may be required to confirm this at a later stage.

05L PARTIAL
05R PARTIAL

Design Principle PO“CY

Summary of Qualitative Assessment:

Up to 4,000ft, option 3 L is estimated to increase the total population affected by noise.

Up to 7,000ft, option 3 L is estimated to limit the total population affected by noise.

Option 3 L is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 3 L is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

Up to 4,000ft, option 3 R is estimated to increase the total population affected by noise.

Up to 7,000ft, option 3 R is estimated to limit the total population affected by noise.

Option 3 R is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 3 R is evaluated to be partially consistent with the environmental performance
'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 3 Lis 41km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 3 R is 42km (23nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L PARTIAL

Design Principle Noise N1 05R PARTIAL

Summary of Qualitative Assessment:

Up to 4,000ft, option 3 L is estimated to overfly approximately 42,900 households with an approximate
population of 109,600. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 109,600.

Up to 7,000ft, option 3 L is estimated to overfly approximately 62,500 households with an approximate
population of 155,600. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 159,100.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, option 3 R is estimated to overfly approximately 42,900 households with an approximate
population of 106,400. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 106,400.

Up to 7,000ft, option 3 R is estimated to overfly approximately 63,550 households with an approximate
population of 155,000. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 158,500.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared fo the ‘do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Noise N2

05R MET

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

05L PARTIAL

Design Principle Noise N3

05R PARTIAL

Summary of Qualitative Assessment:
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Up to 4,000ft, this option 3 L is estimated to overfly 205 noise sensitive areas.
Up to 7,000, this option 3 L is estimated to overfly 285 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, this option 3 R is estimated to overfly 210 noise sensitive areas.
Up to 7,000ft, this option 3 R is estimated to overfly 295 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Airspace

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET
05R MET

Design Principle Technology

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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10.4

Runways 05L/05R West Option 4A

Design Principle Evaluation

Option Name: SID RW 05L WEST Option 4A

Option No: 4A

Option Name: SID RW 05R WEST Option 4A

Option Description:

This is an RNP1 that uses RF coding to provide a single
initial turn starting at the position of the current turn to
create a fuel-efficient route to the network joining point to
the west. Because of the turn position used, the routes are
separate for their duration and do not combine until the
7,000ft which creates a small element of dispersal.

05L: After departure this route makes a single left turn just
after Cheadle which takes it overhead Burnage and
Withington. The left turn is completed heading in a westerly
direction to the south of Chorlton and it continues west to
route just north of Sale and terminates at 7,000ft north of
Warrington where the two routes combine.

05R: After departure this route makes a single left turn just
after Cheadle which takes it overhead Burnage and
Withington. The left turn is completed heading in a westerly
direction to the south of Chorlton and it continues west to
route just north of Sale and terminates at 7,000ft north of
Warrington where the two routes combine.

A speed restriction of 190 KIAS is used for the first turn
which allows the smallest radius. Although PANS-OPS
compliant it should be assessed for flyability as part of the
procedure validation process within Stage 4 of CAP1616.

REJECT

REJECT

RO5 West Option 4A Left
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Summary of Qualitative Assessment:
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Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide routes that use RNP1+RF coding. When assessed in isolation, both the routes are considered to be safe,
designable and meets with industry standards and regulations. At this stage, we do not believe that additional
protocols or mitigations are required to confirm safe operation, although an assessment against the other FASI-
N airports and other MAN routes may be required to confirm this at a later stage.

05L MET
05R PARTIAL

Design Principle PO“CY

Summary of Qualitative Assessment:

Up to 4,000ft, option 4A L is estimated to limit the total population affected by noise.

Up to 7,000ft, option 4A L is estimated to limit the total population affected by noise.

Option 4A L is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 4A L is evaluated to be consistent with the environmental performance 'End'
and Design Principle Policy.

Up to 4,000ft, option 4A R is estimated to increase the total population affected by noise.

Up to 7,000ft, option 4A R is estimated to limit the total population affected by noise.

Option 4A R is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 4A R is evaluated to be partially consistent with the environmental
performance 'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 4A L is 40km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 4A R is 42km (23nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L MET
05R PARTIAL

Design Principle Noise N1

Summary of Qualitative Assessment:

Up to 4,000ft, option 4A L is estimated to overfly approximately 29,200 households with an approximate
population of 72,700. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 73,000.

Up to 7,000ft, option 4A L is estimated to overfly approximately 55,800 households with an approximate
population of 133,200. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 139,600.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a similar population
compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, option 4A R is estimated to overfly approximately 34,000 households with an approximate
population of 84,100. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 84,100.

Up to 7,000ft, option 4A R is estimated to overfly approximately 61,500 households with an approximate
population of 146,500. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 153,500.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared fo the ‘do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Noise N2

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

05L MET
05R PARTIAL

Design Principle Noise N3

Summary of Qualitative Assessment:
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Up to 4,000ft, this option 4A L is estimated to overfly 155 noise sensitive areas.
Up to 7,000, this option 4A L is estimated to overfly 275 noise sensitive areas.

This is a similar number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000, this option 4A R is estimated to overfly 165 noise sensitive areas.
Up to 7,000, this option 4A R is estimated to overfly 295 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘“do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Airspace

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET
05R MET

Design Principle Technology

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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10.5  Runways 05L/05R West Option 4B

Design Principle Evaluation Option No: 4B

Option Name: SID RW 05L WEST Option 4B

Option Name: SID RW 05R WEST Option 4B

Option Description:

This is an RNP1 that uses RF coding to provide a single
initial turn to create a fuel-efficient route to the network
joining point to the west. It differs from option 4A in that
the turn is at the earliest PANS-OPS compliant position
from 05L to create the shortest route possible at this design
speed.

Because of the turn positions used, the routes are separate
for their duration and do not combine until the 7,000ft
which creates a small element of dispersal.

O5L: After departure this route turns left at the earliest
PANS-OPS compliant position (1nm from DER). This is a
single left turn that takes it overhead Cheadle and West
Didsbury before completing the left turn heading in a
westerly direction to the south of Chorlton. It continues west
to route just north of Sale and terminates at 7,000ft north
of Warrington where the two routes combine.

05R: After departure this route turns left at a point that is
perpendicular with the turn point for the 05L option. This
is a single left turn that takes it overhead Cheadle and West
Didsbury before completing the left turn heading in a
westerly direction to the south of Chorlton. It continues west
to route just north of Sale and terminates at 7,000ft north
of Warrington where the two routes combine.

A speed restriction of 190 KIAS is used for the first turn
which allows the smallest radius. Although PANS-OPS
compliant it should be assessed for flyability as part of the
procedure validation process within Stage 4 of CAP1616.
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Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide routes that use RNP1+RF coding. When assessed in isolation, both the routes are considered to be safe,
designable and meets with industry standards and regulations. At this stage, we do not believe that additional
profocols or mitigations are required to confirm safe operation, although an assessment against the other FASI-
N airports and other MAN routes may be required to confirm this at a later stage.

05L MET
05R MET

Design Principle PO“CY

Summary of Qualitative Assessment:

Up to 4,000ft, option 4B L is estimated to limit the total population affected by noise.

Up to 7,000ft, option 4B L is estimated to limit the total population affected by noise.

Option 4B L is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 4B L is evaluated to be consistent with the environmental performance 'End'
and Design Principle Policy.

Up to 4,000ft, option 4B R is estimated to limit the total population affected by noise.

Up to 7,000ft, option 4B R is estimated to limit the total population affected by noise.

Option 4B R is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 4B R is evaluated to be consistent with the environmental performance 'End'
and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 4B L is 38km (21nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 4B R is 40km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L MET
05R MET

Design Principle Noise N1

Summary of Qualitative Assessment:

Up to 4,000ft, option 4B L is estimated to overfly approximately 23,950 households with an approximate
population of 55,400. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 56,800.

Up to 7,000ft, option 4B L is estimated to overfly approximately 54,250 households with an approximate
population of 125,500. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 132,500.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a smaller population
compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, option 4B R is estimated to overfly approximately 29,600 households with an approximate
population of 67,800. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 68,700.

Up to 7,000ft, option 4B R is estimated to overfly approximately 60,850 households with an approximate
population of 140,200. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 147,400.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a similar population
compared fo the ‘do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Noise N2

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

05L MET
05R MET

Design Principle Noise N3

Summary of Qualitative Assessment:
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Up to 4,000ft, this option 4B L is estimated to overfly 110 noise sensitive areas.
Up to 7,000ft, this option 4B L is estimated to overfly 245 noise sensitive areas.

This is a smaller number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, this option 4B R is estimated to overfly 140 noise sensitive areas.
Up to 7,000ft, this option 4B R is estimated to overfly 270 noise sensitive areas.

This is a similar number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘“do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Airspace

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET
05R MET

Design Principle Technology

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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10.6  Runways 05L/05R West Option 5A

Design Principle Evaluation

Option Name: SID RW 05L WEST Option 5A

Option No: 5A

Option Name: SID RW 05R WEST Option 5A

Option Description:

This is an RNP1 that uses RF coding to provide a single
initial turn based on the position of the current turn to
create a fuel-efficient route to the network joining point to
the west.

It is similar to option 4A but is designed with a higher speed
of 210kts. The greater speed results in a wider track, which
may aid vertical separation from MAN arriving traffic from
the north. This design speed may also permit some aircraft
to fly this route in a clean configuration (without the use of
flaps) which has potential benefits in terms of noise.

05L: After departure this route makes a single left turn just
after Cheadle which takes it east of Burnage and overhead
Fallowfield. The left turn is completed heading in a westerly
direction close to Old Trafford and it continues west to
route via Urmston and terminates at 7,000ft north of
Warrington close to the junction between the M62 and the
Mé where the two routes combine.

05R: After departure this route makes a single left turn just
after Cheadle which takes it east of Burnage and overhead
Fallowfield. The left turn is completed heading in a westerly
direction close to Old Trafford and it continues west to
route via Urmston and terminates at 7,000ft north of
Warrington close to the junction between the M62 and the
Mé where the two routes combine.

A speed restriction of 210 KIAS is applied to the first turn
which is the CAP778 recommended speed.

REJECT

REJECT
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Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide routes that use RNP1+RF coding. When assessed in isolation, both the routes are considered to be safe,
designable and meets with industry standards and regulations. At this stage, we do not believe that additional
profocols or mitigations are required to confirm safe operation, although an assessment against the other FASI-
N airports and other MAN routes may be required to confirm this at a later stage.

05L PARTIAL
05R PARTIAL

Design Principle PO“CY

Summary of Qualitative Assessment:

Up to 4,000ft, option 5A L is estimated to increase the total population affected by noise.

Up to 7,000ft, option 5A L is estimated to limit the total population affected by noise.

Option 5A L is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 5A L is evaluated to be partially consistent with the environmental
performance 'End' and Design Principle Policy.

Up to 4,000ft, option 5A R is estimated to increase the total population affected by noise.

Up to 7,000ft, option 5A R is estimated to limit the total population affected by noise.

Option 5A R is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 5A R is evaluated to be partially consistent with the environmental
performance 'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 5A Lis 42km (23nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 5A R is 44km (24nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L PARTIAL

Design Principle Noise N1 05R PARTIAL

Summary of Qualitative Assessment:

Up to 4,000ft, option 5A L is estimated to overfly approximately 50,850 households with an approximate
population of 135,300. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 135,300.

Up to 7,000ft, option 5A L is estimated to overfly approximately 72,800 households with an approximate
population of 187,800. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 189,600.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, option 5A R is estimated to overfly approximately 51,500 households with an approximate
population of 137,200. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 137,200.

Up to 7,000ft, option 5A R is estimated to overfly approximately 75,800 households with an approximate
population of 195,000. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 197,100.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared fo the ‘do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Noise N2

05R MET

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

05L PARTIAL

Design Principle Noise N3

05R PARTIAL

Summary of Qualitative Assessment:
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Up to 4,000ft, this option 5A L is estimated to overfly 235 noise sensitive areas.
Up to 7,000ft, this option 5A L is estimated to overfly 330 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, this option 5A R is estimated to overfly 215 noise sensitive areas.
Up to 7,000ft, this option 5A R is estimated to overfly 320 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Airspace

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET
05R MET

Design Principle Technology

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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10.7  Runways O5L/05R West Option 5B

Design Principle Evaluation

Option Name: SID RW 05L WEST Option 5B

Option No: 5B

REJECT

Option Name: SID RW 05R WEST Option 5B

REJECT

Option Description:

This is an RNP1 that uses RF coding to provide a single
initial turn to create a fuel-efficient route to the network
joining point to the west. It differs from option 5A in that the
turn is at the earliest PANS-OPS compliant position from
Runway O5L to create a shorter route for this design speed.

It is similar to option 4B but is designed with a higher speed
of 210kts. The greater speed results in a wider track, which
may aid vertical separation from MAN arriving traffic from
the north. The design speed may also permit some aircraft
to be in a clean configuration (without the use of flaps)
which has potential benefits in terms of noise.

05L: After departure this route turns left at the earliest
PANS-OPS compliant position (1nm from DER). This is a
single left turn that takes it overhead Cheadle and
Withington before completing the left turn heading in a
westerly direction to the north of Chorlton. It continues west
to route to be south of Stretford and Urmston and
terminates at 7,000ft north of Warrington just beyond the
junction between the M62 and the Mé where the two routes
combine.

05R: After departure this route turns left at a point that is
perpendicular with the turn point for the 05L option. This
single left turn takes it overhead Cheadle and Withington
before completing the left turn heading in a westerly
direction to the north of Chorlton. It continues west to route
to be south of Stretford and Urmston and terminates at
7,000ft north of Warrington just beyond the junction
between the M62 and the M6 where the two routes
combine.

A speed restriction of 210 KIAS is applied to the first turn
which is the CAP778 recommended speed.
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Summary of Qualitative Assessment:
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Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide routes that use RNP1+RF coding. When assessed in isolation, both the routes are considered to be safe,
designable and meets with industry standards and regulations. At this stage, we do not believe that additional
profocols or mitigations are required to confirm safe operation, although an assessment against the other FASI-
N airports and other MAN routes may be required to confirm this at a later stage.

05L PARTIAL
05R PARTIAL

Design Principle PO“CY

Summary of Qualitative Assessment:

Up to 4,000ft, option 5B L is estimated to increase the total population affected by noise.

Up to 7,000ft, option 5B L is estimated to limit the total population affected by noise.

Option 5B L is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 5B L is evaluated to be partially consistent with the environmental
performance 'End' and Design Principle Policy.

Up to 4,000ft, option 5B R is estimated to increase the total population affected by noise.

Up to 7,000ft, option 5B R is estimated to limit the total population affected by noise.

Option 5B R is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 5B R is evaluated to be partially consistent with the environmental
performance 'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 5B L is 40km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 5B R is 42km (23nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L PARTIAL
05R PARTIAL

Design Principle Noise N1

Summary of Qualitative Assessment:

Up to 4,000ft, option 5B L is estimated to overfly approximately 40,600 households with an approximate
population of 103,300. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 103,300.

Up to 7,000ft, option 5B L is estimated to overfly approximately 61,400 households with an approximate
population of 152,300. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 156,600.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, option 5B R is estimated to overfly approximately 39,100 households with an approximate
population of 99,500. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 99,500.

Up to 7,000ft, option 5B R is estimated to overfly approximately 61,050 households with an approximate
population of 151,200. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 155,900.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared fo the ‘do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Noise N2

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

05L PARTIAL
05R PARTIAL

Design Principle Noise N3

Summary of Qualitative Assessment:
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Up to 4,000ft, this option 5B L is estimated to overfly 180 noise sensitive areas.
Up to 7,000ft, this option 5B L is estimated to overfly 260 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, this option 5B R is estimated to overfly 200 noise sensitive areas.
Up to 7,000ft, this option 5B R is estimated to overfly 290 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

05L MET
05R MET

Design Principle Airspace

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET
05R MET

Design Principle Technology

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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10.8  Runways 05L/05R West Option 6A

Design Principle Evaluation Option No: 6A

Option Name: SID RW 05L WEST Option 6A

Option Name: SID RW 05R WEST Option 6A

Option Description:

This is an RNP1 that uses RF coding to provide a single
initial turn based on the position of the current turn to
create a fuel-efficient route to the network joining point to
the west. It is similar to option 5A but is designed with a
higher speed of 220kis speed intended to allow aircraft to
use the route in a more aerodynamic configuration.

The greater speed results in a wider track, which may aid
vertical separation from Manchester arriving traffic from
the north. It will also permit a larger number of aircraft to
fly this route in a clean configuration (without the use of
flaps) which has potential benefits in terms of noise.

05L: After departure this route makes a single left turn just
after Cheadle which takes it east of Burnage and overhead
Fallowfield. The left turn is completed heading in a westerly
direction overhead Old Trafford where the routes combine
and continue west to route north of Stretford, Urmston and
Irlam. It terminates at 7,000ft north of Warrington to the
east of Earlestown.

O5R: After departure this route makes a single left turn just
after Cheadle which takes it east of Burnage and overhead
Rusholme. The left turn is completed heading in a westerly
direction overhead Old Trafford where the routes combine
and continue west to route north of Stretford, Urmston and
Irlam. It terminates at 7,000ft north of Warrington to the
east of Earlestown.

A speed restriction of 220 KIAS is used for the first turn
which allows most aircraft to fly in a clean configuration.
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Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide routes that use RNP1+RF coding. When assessed in isolation, both the routes are considered to be safe,
designable and meets with industry standards and regulations. At this stage, we do not believe that additional
protocols or mitigations are required to confirm safe operation, although an assessment against the other FASI-
N airports and other MAN routes may be required to confirm this at a later stage.

05L PARTIAL
05R PARTIAL

Design Principle PO“CY

Summary of Qualitative Assessment:

Up to 4,000ft, option 6A L is estimated to increase the total population affected by noise.

Up to 7,000ft, option 6A L is estimated to limit the total population affected by noise.

Option 6A L is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 6A L is evaluated to be partially consistent with the environmental
performance 'End' and Design Principle Policy.

Up to 4,000ft, option 6A R is estimated to increase the total population affected by noise.

Up to 7,000ft, option 6A R is estimated to limit the total population affected by noise.

Option 6A R is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 6A R is evaluated to be partially consistent with the environmental
performance 'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 6A L is 43km (23nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 6A R is 45km (24nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L PARTIAL

Design Principle Noise N1 05R PARTIAL

Summary of Qualitative Assessment:

Up to 4,000ft, option 6A L is estimated to overfly approximately 45,300 households with an approximate
population of 121,100. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 124,900.

Up to 7,000ft, option 6A L is estimated to overfly approximately 64,700 households with an approximate
population of 168,800. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 173,300.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, option 6A R is estimated to overfly approximately 48,450 households with an approximate
population of 130,100. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 133,800.

Up to 7,000ft, option 6A R is estimated to overfly approximately 71,650 households with an approximate
population of 187,000. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 191,600.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared fo the ‘do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Noise N2

05R MET

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at this stage. This will only become
possible when the design options have been grouped into systemised networks in Stage 3. Therefore, this option
has been evaluated to meet this design principle.

05L PARTIAL

Design Principle Noise N3

05R PARTIAL

Summary of Qualitative Assessment:
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Up to 4,000ft, this option 6A L is estimated to overfly 250 noise sensitive areas.
Up to 7,000f, this option 6A L is estimated to overfly 345 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing” scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, this option 6A R is estimated to overfly 245 noise sensitive areas.
Up to 7,000ft, this option 6A R is estimated to overfly 355 noise sensitive areas.

This is a greater number of noise sensitive areas compared to the ‘do nothing’ scenario up to 7,000ft, and a
smaller number of noise sensitive areas compared to the ‘do nothing’ scenario up to 4,000ft.

05L MET
05R MET

Design Principle Airspace

Summary of Qualitative Assessment:

These routes have been designed at a minimum climb gradient of 6% and climb to 7,000ft based on a fleet
equipage and performance survey and are considered accessible by all aircraft types operating at MAN. These
options could be used as part of a network that is consistent with this design principle that do not require any
additional CAS; however, in isolation, it cannot be determined whether there is scope to reduce the volume of
controlled airspace. The analysis of whether groups of options have potential to deliver CAS reductions will form
part of Stage 3 activities.

05L MET
05R MET

Design Principle Technology

Summary of Qualitative Assessment:

These options have been designed to utilise the latest aircraft technology through the use of PBN and have been
designed in accordance with PANS-OPS requirements.
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10.9  Runways O5L/05R West Option 6B

Design Principle Evaluation

Option Name: SID RW 05L WEST Option 6B

Option No: 6B

REJECT

Option Name: SID RW 05R WEST Option 6B

REJECT

Option Description:

This is an RNP1 that uses RF coding to provide a single
initial turn to create a fuel-efficient route to the network
joining point to the west. It differs from option 6A in that
the turn is at the earliest PANS-OPS compliant position
from Runway 05L to create a shorter route for this design
speed.

It is similar to option 5B but is designed with a higher speed
of 220kts. The greater speed results in a wider track, which
may aid vertical separation from Manchester arriving traffic
from the north. The greater speed will also permit a larger
number of aircraft to fly this route in a clean configuration
(without the use of flaps) which has potential benefits in
terms of noise.

O5L: After departure this route turns left at the earliest
PANS-OPS compliant position (1nm from DER). This is a
single left turn that takes it overhead Cheadle and Burnage
before completing the left turn heading in a westerly
between Chorlton and Old Trafford. It continues west to
route overhead Stretford and Urmston and terminates at
7,000t north of Warrington just beyond the junction
between the M62 and the Mé.

O5R: After departure this route turns left at a point that is
perpendicular with the turn point for the 05L option. This
single left turn takes it overhead Cheadle and Burnage
before completing the left turn heading in a westerly
between Chorlton and Old Trafford. It continues west to
route overhead Stretford and Urmston and terminates at
7,000ft north of Warrington just beyond the junction
between the M62 and the Mé6.

A speed restriction of 220 KIAS is used for the first turn
which allows most aircraft to fly in a clean configuration.
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Both these routes have been designed by CAA Approved IFP designers in accordance with PANS-OPS criteria to
provide routes that use RNP1+RF coding. When assessed in isolation, both the routes are considered to be safe,
designable and meets with industry standards and regulations. At this stage, we do not believe that additional
profocols or mitigations are required to confirm safe operation, although an assessment against the other FASI-
N airports and other MAN routes may be required to confirm this at a later stage.

05L PARTIAL
05R PARTIAL

Design Principle PO“CY

Summary of Qualitative Assessment:

Up to 4,000ft, option 6B L is estimated to increase the total population affected by noise.

Up to 7,000ft, option 6B L is estimated to limit the total population affected by noise.

Option 6B L is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 6B L is evaluated to be partially consistent with the environmental
performance 'End' and Design Principle Policy.

Up to 4,000ft, option 6B R is estimated to increase the total population affected by noise.

Up to 7,000ft, option 6B R is estimated to limit the total population affected by noise.

Option 6B R is similar in length and it is anticipated that emissions would be limited.

At this stage of the process, option 6B R is evaluated to be partially consistent with the environmental
performance 'End' and Design Principle Policy.

05L MET
05R PARTIAL

Design Principle Capacity

Summary of Qualitative Assessment:

When assessed in isolation for Runway 05L, this option is deemed to be capable of enabling the best use of the
capacity of our existing runways and could be used operationally in conjunction with another runway, or as a
single runway operation to achieve this.

When assessed in isolation for Runway 05R there is a greater likelihood that best use of capacity may not be fully
attained due to ground movement limitations and the time taken for aircraft to enter and backtrack the runway
for a Runway 05R departure.

Based on current information, these options should not adversely affect operations within airspace that is shared
with adjacent airports.

Further assessments would be conducted at Stage 3 of the ACP process, and will consider whether, as part of a
combination of routes, these design options continue to satisfy the Design Principle Capacity.

05L PARTIAL
05R PARTIAL

Design Principle Emissions

Summary of Qualitative Assessment:
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The estimated track length of option 6B L is 41km (22nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

The estimated track length of option 6B R is 43km (23nm). When compared to the 'do nothing' scenario this
option is similar in length and therefore similar emissions would be anticipated.

05L PARTIAL

Design Principle Noise N1 05R PARTIAL

Summary of Qualitative Assessment:

Up to 4,000ft, option 6B L is estimated to overfly approximately 47,550 households with an approximate
population of 121,100. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 121,100.

Up to 7,000ft, option 6B L is estimated to overfly approximately 67,000 households with an approximate
population of 167,000. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 170,200.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared to the ‘do nothing” scenario up to 4,000ft.

Up to 4,000ft, option 6B R is estimated to overfly approximately 49,500 households with an approximate
population of 127,700. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 127,700.

Up to 7,000ft, option 6B R is estimated to overfly approximately 72,150 households with an approximate
population of 181,200. Taking account of planned property developments, this option is estimated to impact an
approximate total population of 184,600.

This is a smaller population compared to the ‘do nothing” scenario up to 7,000ft, and a greater population
compared fo the ‘do nothing’ scenario up to 4,000ft.

05L MET

Design Principle Noise N2

05R MET

Summary of Qualitative Assessment:

It has not been possible to evaluate the impact of dispersion and/or respite at th