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Melbourne Airport's Third Runway

Overview

Part C of the M3R MDP describes the
potential impact of the project through
associated changes in airspace and
aircraft operating modalities.

This part of the MDP addresses airspace impact
evaluation and assessment requirements in the
following chapters:

Chapter C2: Airspace Architecture and
Capacity explains the airspace architecture and
operating modes associated with the current
operation of Melbourne Airport. It defines the
factors that influence the design of airspace
architecture and the specific requirements for
parallel runway operations. The chapter then
presents the preliminary airspace architecture
for M3R and explains the proposed day and
night modes of operation when M3R is opened.

In presenting the M3R preliminary airspace
architecture, the chapter documents the
mitigations inherent in the design, in particular
the opportunities for noise abatement in the
proposed modes of operation. This discussion
considers the mitigations in the context of
international and Australian standards and
recommended practices for the design and
operation of airspace for parallel runways.

Chapter C3: Aircraft Noise Modelling
Methodology details the approach to
modelling predicted aircraft noise exposure
associated with the changes to Melbourne
Airport’s operating modes and airspace that
are required for M3R. To aid in understanding
the assessment of aircraft noise the chapter
provides an overview of the different
descriptors of aircraft noise and discusses

the methodology used to develop the aircraft
noise modelling for M3R.

Chapter C4: Aircraft Noise and Vibration
presents the outcomes of modelling for the
proposed flight operations associated with
M3R. Existing and forecast noise exposure
results are presented for ‘Build’ and ‘No
Build’ scenarios (i.e. with and without M3R).
Constraints, assumptions and impact
mitigations that have been incorporated in
the proposed airspace design are presented.

Chapter C5: Airspace Hazards and Risks
assesses the hazards and risks to aircraft,
people, property and fauna (specifically birds)
associated with the construction and operation
of M3R. It considers applicable legislation and
policy requirements, potential impacts of M3R
and associated assessment methodology.
Where practicable, specific measures to avoid,
manage, mitigate and/or monitor these impacts
are described.
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Chapter C2

Airspace Architecture
and Capacity



Melbourne Airport's Third Runway

Summary of key findings:

- Most parts of Melbourne currently
experience some level of aircraft
noise during the day

- To facilitate new parallel runway
operations, changes to airspace
architecture including new flight
paths and airport operating modes
are required.

- New flight paths for approaches and
departures on the new runway, and
changes to existing flight paths,
will also be required.

- Flight paths for Melbourne Airport’s
Third Runway (M3R) have been
developed by Melbourne Airport
with assistance from Airservices
Australia, considering the latest
design criteria that apply to parallel
runway operations.

- These flight paths consider safety,
air traffic management, aircraft noise,
environmental and social impacts.

- Procedures have been put in place to
ensure safe and efficient airspace
operations, including providing
access for all airspace users.

- The airspace architecture has been
designed to minimise community
impacts as much as possible through
the incorporation of flight path design
principles intended to avoid, manage
or otherwise minimise the
unavoidable residual impacts.

- Opportunities exist to further reduce
these residual impacts in future.
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c21
INTRODUCTION

This chapter explains the factors that affect airspace operations at Melbourne Airport,
and examines the airport runway operations, flight paths and airspace changes
required to support M3R. This information is provided to help the reader understand
the movement of aircraft in flight, and therefore the potential aircraft noise impacts,
that will result from M3R. The work was undertaken for Melbourne Airport by
specialist consultants including REHBEIN Airport Consulting, SoundIN, and To70
Aviation (Australia).

The airspace changes proposed in this chapter represent the flight paths and airspace
operating principles that Melbourne Airport envisages will be adopted for operations
on the parallel runways following completion of M3R. The flight paths presented

in the preliminary airspace design in this Major Development Plan (MDP) consider
prior experience with existing parallel runway systems in Australia, and incorporate
current international and Australian standards and recommended practices for the
design and operation of airspace for parallel runways. Airservices, Melbourne Airport
and Essendon Fields Airport have worked closely together to form a collective
understanding of how these standards would be applied to the future operation of the
Melbourne Basin airspace.

In developing this preliminary airspace design, proposed flight paths and draft runway
operating plans have been subject to multiple and iterative reviews with the objective
of optimising outcomes (i.e. minimising the unavoidable residual impacts of aircraft
noise on communities).

It should be noted these concepts are by necessity preliminary. Future developments
in airspace design rules, aircraft technology and navigation systems, as well as the
detailed design of the future Melbourne Basin air traffic management network, could
result in changes to the proposed airspace architecture before opening day.

Airservices have agreed in principle with the feasibility of the proposed airspace
changes and draft runway operating plan (refer to Chapter E4: Draft Runway
Operating Plan). Before any flight path changes are implemented it is required to
complete a full safety case for each element of the design and obtain approval from
CASA to operate in accordance with the proposed concept. This process commenced
with the preliminary airspace design but is not expected to be complete until the
detailed airspace design is finalised just prior to the opening of M3R.



Chapter C2

Cc2.141
Structure of this chapter

This chapter is structured as follows:

* Section C2.2 provides background information
on the general issues and concepts that relate to
airspace operations and existing Melbourne Airport
operations. This section explains the general impact
of M3R on airspace and aircraft noise, thereby
establishing a basis for understanding the detailed
airspace architecture changes presented in the rest of
the chapter.

* Section C2.3 describes the existing flight paths and
runway modes in operation at Melbourne Airport.

e Section C2.4 outlines the methodology for
developing the proposed flight paths and possible
operating concepts, the key inputs and sources
of data used, and applicable statutory and policy
requirements.

¢ Section C2.5 discusses the changes to airspace
architecture envisaged as a result of M3R, including
proposed flight paths and modes of operation.

e Section C2.6 summarises the aircraft noise and
emissions avoidance, mitigation and management
measures that have been incorporated into the
preliminary airspace architecture design.

c2.2
BACKGROUND TO AIRSPACE ARCHITECTURE

This section provides background information on

the general concepts and issues relating to airspace
operations, including relevant background to existing
Melbourne Airport operations. It is intended to help
understand the effects of M3R on airspace operations
and consequent impacts (such as on aircraft noise

and local air quality). Explanation of these factors

will establish the basis for considering the airspace
architecture changes presented in the rest of the chapter.

Airspace operations at Melbourne Airport are affected
by several factors. It is important to understand how
these factors influence how aircraft are required to
operate. The following factors have a fundamental effect
on the operation of airspace and are discussed in detail
in the sections below.

® Weather conditions, including variations at different
times of the day/year

* Flight paths, including origin/destination

¢ Volume of aircraft traffic

e Air Traffic Control (ATC) procedures

* Runway modes of operation and their capacity.

Important terms used to describe airspace architecture
are defined in Section C2.2.1.

C2.21
Descriptors of airspace architecture

A number of terms are used to describe the airspace
architecture associated with an airport’s runway(s).
The most important are described below.

¢ A Standard Instrument Departure (SID) is a pre-defined
departure route which aircraft follow from take-off to join
the ‘en-route’ phase of flight. The SID keeps the aircraft
on a safe vertical and lateral track with respect to terrain,
obstacles and other aircraft. Where possible, it balances
the needs of environmental (aircraft noise and emissions)
and airspace management considerations.

e A Standard Terminal Arrival Route (STAR) is a pre-
defined arrival route which an aircraft follows from
the en-route phase of flight to the commencement of
the approach and landing phase. Each STAR keeps
the aircraft on a safe vertical and lateral track with
respect to avoidance of terrain, obstacle and other
aircraft, and where possible balances the needs of
environmental (aircraft noise and track miles required)
and airspace management considerations.

e STARs and SIDs are types of ‘instrument’ (i.e.
programmable) flight procedures that facilitate the
safe and efficient flow of air traffic. The procedures
manage traffic flows strategically using defined
routes, speed and altitude restrictions, and enable
safe flight in all weather and visibility conditions.
Instrument procedures assist ATC management of
safe, efficient and environmentally responsible arrival
and departure sequences.

e A'waypoint' is a specified location used to define an air
navigation route. They are identified as either ‘fly over’
or 'fly by’ to indicate whether the aircraft flies over or
by the waypoint. A SID or a STAR may incorporate a
string of waypoints which require an aircraft to execute
actions and adjust heading or altitude.

* An Instrument Approach Procedure (IAP or instrument
approach) is a series of predetermined manoeuvres
that provide specific protection from obstacles and
terrain. An IAP is used for the orderly transfer of an
aircraft from the end of the STAR to a landing, orto a
point from which a landing may be executed visually.
The instrument approach itself commences at an
Initial Approach Fix (IAF).

¢ Visual and Instrument Flight Rules (VFR/IFR) govern
how aircraft are flown, and how safe separations are
maintained in differing meteorological conditions:

© When flying using VFR, pilots may navigate by sight
as well as by reference to specialised instruments
in the aircraft’s cockpit. Flights using VFR must fly
in clear weather, known as Visual Meteorological
Conditions (VMC).

© When operating IFR, pilots fly by reference to the
specialised instruments in the aircraft’s cockpit
alone. Flights using IFR can fly in VMC as well as in
poor weather known as Instrument Meteorological
Conditions (IMC). Flight in IMC requires increased
separation between aircraft.



® Performance-Based Navigation (PBN) requires
that aircraft be capable of meeting navigation
performance requirements for accuracy, integrity,
continuity, availability and functionality. Australia’s
implementation of PBN uses the Required Navigation
Performance (RNP) family of navigation specifications
dependent on a Global Navigation Satellite System
(GNSS) such as the Global Positioning System (GPS)
and on-board navigation performance monitoring
to ensure precise flight path management. PBN
in Australia is not reliant on ground-based radio
navigation aids.

e GNSS is a network of satellites that forms the enabling
technology for RNP navigation procedures.

¢ An Instrument Landing System (ILS) is a highly
accurate radio navigation aid which transmits signals
to inbound aircraft in poor visibility conditions.
Aircraft join an ILS at approximately 10 nautical miles
(18 kilometres) from the target runway on extended
runway centreline. An ILS enables a ‘precision
approach’ facilitated by two main components:

© A localiser, which provides horizontal
position guidance

o A glide path, which provides vertical
position guidance

e A GBAS Landing System (GLS) is a GNSS-based
alternative to an ILS that also provides precision
approach capability. GLS consists of a GPS system
and a Ground Based Augmentation System (GBAS)
which uses a ground station to provide corrected
GNSS data to suitably equipped aircraft. It offers
guidance and control similar to an ILS when landing
in low visibility.

Runway Modes of Operation (RMO) consist of
different combinations of runway direction and
operating rules. The capacity of a runway mode
(the mode capacity) is the maximum number of
aircraft movements per hour that can be processed
safely and consistently. The mode capacity is
dependent on the number of runways in use,

and the degree of interaction between aircraft
movements on different runways.

C2.2.2
Weather

Weather conditions fundamentally influence airport
operations by determining which runway(s) are safe

and available for use, and the type of approach and
departure procedures required for safe operations.
These factors determine the flight paths flown by aircraft
as they arrive and depart from the airport.

There are several ways in which weather affects
aircraft operations:

* Wind direction and speed (which dictate what runways
can be used and the direction of take-off and landing)

¢ Whether or not the runway is wet or dry (different
operating rules apply if the runway is wet)

Visibility and/or the height of the cloud base.

These determine which aircraft operating rules and
flight paths can be used. (In certain conditions, some
of the airport’s runways may not be available for use)

Independent parallel approaches to parallel runways
spaced by less than 1,525 metres between centrelines
may be suspended under significant weather
conditions. These include thunderstorms, wind shear,
turbulence, crosswind and downdrafts.

c2.2.3
Wind direction

Wind at an airport is typically described in terms of
'headwind’, ‘crosswind’ and "tailwind’ components.

The vector component of the wind blowing perpendicular
(at right angles) to the runway is the crosswind.

The headwind or tailwind is the vector component

of the wind blowing along the runway centre line.

Figure C2.1 illustrates the crosswind and tailwind
components of the existing east-west runway (09/27)
for a 25-knot north-easterly.

Standard runway operations (landings and take-offs) are
conducted ‘into the wind'’ (i.e. with a headwind). This
tactic enables aircraft to achieve the required lift for take-
off at a slower speed and reduces the distance required
for decelerating upon landing. Aircraft are easier and
safer to control during these critical phases of flight, and
air traffic management is orderly.

Wind direction is important at Melbourne Airport for two
main reasons:

1. It affects which runway(s) (east-west or north-south
oriented) are operationally suitable for arrivals and
departures, and the direction in which those available
runways will be used.

2. Itis a key factor in designing the location and
orientation of any proposed runways, as they must be
constructed for optimal use of the prevailing winds.

Meteorological information has been collected at
Melbourne Airport for many years by the Bureau

of Meteorology (BoM) and Airservices. This data

allows wind speed and direction patterns to be well
understood. Prevailing winds at Melbourne Airport are
generally northerly for most of the year, however during
summer there is a more southerly component. Winds are
generally much lighter during the night (11pm to éam)
than during the day (6am to 11pm).

These wind patterns influence both the existing and
anticipated future runway operating modes as described
in Section C2.3 (existing runway modes of operation) and
Section C2.5 (changes to airspace architecture).

C2.2.4
Wind speed

Further to wind direction, wind speed is important for
ATC in deciding which runway(s) can be operated at any
time. Rules defined by CASA currently stipulate that

a runway cannot be nominated for use by ATC if the
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Figure C2.1

Crosswind and tailwind on east-west runway (09/27) for a 25-knot north easterly @

East-West Runway
(09/27)

crosswind for that runway exceeds 20 knots, or if the
tailwind exceeds five knots (if the runway is dry) or
zero knots (if the runway is wet).

If a pilot considers conditions are not appropriate to
operate on the nominated runway, they may request
the use of another runway. This may be because of the
runway length or type of instrument approach available.
However, during busy periods at a major airport like
Melbourne, unless the situation is an emergency the
aircraft may have to wait until the requested ‘off-mode’
movement can be accommodated into the ATC arrival
and departure plan.

C2.2.5

Visibility

Clear weather with little or no cloud provides the
optimum conditions for aircraft operations. Such

conditions allow the greatest flexibility (and therefore
capacity) for ATC management of traffic.

Rain, low cloud or fog conditions can reduce visibility to
the extent that pilots may be unable to see the runway
well enough to use visual cues (e.g. runway lighting
systems) as they approach. In these situations, IAPs are
used to guide the aircraft safely to a point from which the
pilot can see the touchdown point on the runway or use
the aircraft’s auto-land capability.

ATC can use visual separation techniques to flexibly alter
flight paths and improve efficiency in VMC. However,

in IMC aircraft must follow strictly defined flight paths
and altitudes to ensure safety. The weather conditions

at Melbourne Airport are monitored continuously by

Crosswind
16.1 knots

Tailwind (27 direction) or
Headwind (09 direction)
19.2 knots

e

40 degress

ATC, and in controlled airspace (like that surrounding
Melbourne Airport) ATC determines, based on the
conditions, which procedures can be applied (visual or
instrument). The standards for determining when VMC
and IMC apply are prescribed in relevant Australian
Aeronautical Information Publication (AIP) to which all
aircraft operators must refer.

C2.2.6
Rain

The operating rules for aircraft are different if the
runway is deemed to be wet (i.e. potentially slippery).
This can occur if it is, or has recently been, raining -
even very lightly.

When a runway is wet, safety considerations generally
do not allow operations with any tailwind element (up to
five knots of tailwind may be allowed when operating a
dry runway, tailwind must be zero knots when operating
a wet runway). Wet runway conditions generally also
increase the runway distances required for aircraft to
take-off and land. Some aircraft may be unable to use
certain runways when wet.

c2.2.7
Flight paths

Flight paths are designated three-dimensional routes
that guide safe flight between destinations, including
manoeuvres for airport arrivals/departures. Ideally, for
maximum economy and efficiency of flight operations,
aircraft fly the most direct route at the optimum altitude.
However, flight paths also account for airspace system



considerations including safety, noise abatement rules
and interaction with other airspace users.

To ensure safe and efficient separation between aircraft,
they depart and arrive at Melbourne Airport according
to published SIDs and STARs. The SID and STAR
procedures are followed most closely in IMC but, for
practical air traffic management reasons during busy
periods, most aircraft will follow the designated SID or
STAR.

Where arrival and departure flight paths cross, aircraft
operate at specified altitudes to ensure safe vertical
separation (e.g. departing aircraft may be directed to fly
at lower altitudes until they have passed arriving flights
operating above).

Generally, in close proximity to the airport, departing
aircraft generate greater noise levels (as perceptible from
the ground) than arriving aircraft. Therefore, where it

is safe to do so, the climb phase for departing flights is
often prioritised over arrivals. In many circumstances this
can help to reduce the noise that is experienced from the
ground. It also reduces the amount of fuel a departing
aircraft requires to reach cruise altitude.

Airspace architecture design seeks to ensure, as far as
possible, that it enables Continuous Climb Operations
(CCO) and Continuous Descent Operations (CDO) with
the required ATC separation between departing and
arriving aircraft assured whenever they are following the
respective SID and STAR procedures.

While flight paths are usually indicated as single lines on
a chart, it is not possible for all aircraft to precisely follow
the same track. Aircraft performance, loading, flight
distance and wind strength all affect the rate at which
aircraft climb and, consequently, the point at which some
turns may be commenced. Aircraft may be travelling at
different speeds when executing a turn, which affects the
radius of the turn. Aircraft may be given specific heading
instructions by ATC (known as vectoring) to ensure
separation and sequencing requirements are met. This
can allow the aircraft to ‘shortcut’ the SID or STAR to
reduce unnecessary distance and/or manoeuvres, or to
enable more efficient sequencing of traffic.

All of these factors result in spreading the tracks flown by
individual aircraft away from the defined flight path. So,
in practice, individual aircraft flight paths tend to occur
within corridors varying from very narrow to several
kilometres wide.

C2.2.8
Volume of aircraft traffic

The various Runway Modes of Operation (RMO) and
associated air traffic management procedures generate
a certain movement capacity (i.e. the number of aircraft
that can safely land or take off in a certain period -
normally described as an hourly rate.)

Traffic demand (i.e. the number of aircraft that wish to
land or take off in a certain period) will therefore affect
which available modes of operation are used.

For instance, at Melbourne Airport, the Land and Hold
Short Operations (LAHSO) mode (see Section C2.2.12)
provides a higher arrivals capacity than other modes but
conversely a lower capacity to handle departures. This
operating mode can therefore be useful when there are
a large number of arriving aircraft and when significant
airborne delays would otherwise occur.

As detailed in Section C2.2.2, weather will also be a
limitation on when the different operating modes can

be used. Using the above example of LAHSO, it may be
desirable to operate the mode for capacity reasons, but
weather conditions may prevent it from being adopted
(e.g. when cloud base or a tailwind on runway 34 exceeds
allowable limits).

Other factors also affect the implementation of

certain operating modes, such as the use of Noise
Abatement Procedures (NAP). Refer to Section C2.2.14
for further details.

C2.2.9
Air Traffic Control procedures

Air Traffic Control (ATC) procedures define the specific
rules that apply to every flight. These rules differ for
varying operational circumstances; and are affected

by such factors as weather, time of day, traffic demand,
aircraft performance and pilot capability (including their
familiarity with local conditions).

Whilst airports in Australia have the same fundamental
consistency in design, procedure implementation and
ATC management, each airport in Australia has a set of
ATC procedures relevant to its operation. These are set
out in the AIP, which is regularly updated and available
to all aircraft operators flying to/from/within Australia.
The procedures include the following:

e SID and STAR (refer to Section C2.3.1 for the existing
flight paths for Melbourne Airport)

e Visual and instrument weather criteria

e Instrument Flight Procedures

e Runway nomination rules

* The flow and priority of aircraft movements
¢ Noise Abatement Procedures.

Runway operations are managed by ATC using a variety
of procedures to ensure safe and efficient operations of
arriving and departing air traffic. While ensuring safety
is the primary consideration, ATC will determine the
optimal runway to be used (based on wind and weather
conditions, type of aircraft, direction of the flight and
traffic efficiency conditions) and will implement NAPs
when weather conditions and airport capacity allow.
ATC will also select the appropriate approach or
departure procedures and flight paths (including

any vectoring) based on traffic demand and aircraft
capability.

Pilots are ultimately responsible for safety of aircraft and
can require an alternative procedure.

Current ATC procedures relevant to Melbourne Airport
are discussed in following sections.
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C2.2.10
Instrument and visual weather criteria

The weather criteria currently used at Melbourne Airport
to determine whether an instrument or visual approach
will be prescribed are:

® Where the majority of cloud cover is higher than 1,600
feet above ground level (2,200 feet for LAHSO - see
Section C2.2.12) and the visibility is eight kilometres
or more — a visual approach may be nominated.

* Where the majority of cloud cover is lower than
1,600 feet above ground level or the visibility is eight
kilometres or less — an instrument approach will be
nominated on the Computerised Automatic Terminal
Information Service (CATIS).

* Where cloud cover is lower than 600 feet above
ground level or the visibility is less than 550 metres,
then a Category II/lll approach using the ILS will be
required. Currently, there is a Category II/lIl ILS only
on runway 16.

c2.2.11
Runway nomination rules

ATC is responsible for nominating the duty operating
runways at Melbourne Airport (the duty runway indicates
the operating direction of the runway). A single direction
for landings and take-off on each runway is nominated
(for example landings on runway 27 and take-off on
runway 16). In some circumstances, more than one
runway may be nominated for landings or for take-offs
but only one of the two possible operating directions for
each runway can be nominated at any time.

Figure C2.2

Extract from Section 9.1.2 of AIP ENR 1.5-42 (02 Dec 2021)

ENR 1.5 - 42
Where noise abatement

procedures are prescribed,
and ATC traffic management
permits, the runway nomination
provisions of DAP NAP will
be applied. Not withstanding
this, noise abatement will not
be a determining factor in
runway selection under the
following circumstances
(unless required by Noise
Abatement legislation):

02 DEC 2021

In nominating the duty runway(s) ATC will follow
specific weather, operational and noise abatement
provisions. Figure C2.2 is an extract from the AIP, AIP
ENR 1.5 (02 Dec 2021), which describes the conditions
adhered to when nominating runways for operations at
airports in Australia.

C2.2.12
Land and Hold Short Operations (LAHSO)

Melbourne Airport uses LAHSO on runway 34 during
peak periods (when wind conditions allow). LAHSO is an
ATC procedure used to increase airport capacity without
compromising safety. During LAHSO at Melbourne
Airport, aircraft may land on runway 34 and exit the
runway before the intersection with runway 09/27.

This allows sequenced landing and take-off operations to
continue on the east-west runway with minimal disruption.

Pilots may accept a LAHSO clearance provided that the
pilot-in-command is approved to use the procedure
and has determined the aircraft can safely land and stop
within the available landing distance. The length of the
existing north-south runway (16L/34R) and the location
of the intersection with the existing east-west runway
(09/27) mean that aircraft at Melbourne can safely use
this mode when necessary. LAHSO is only available for
certain aircraft types flown by authorised domestic and
New Zealand operators.

AIP Australia

a. in conditions of low cloud, thunderstorms and/or poor visibility
b. for runway conditions that are completely dry:

(1) when the crosswind component, including gusts, exceeds 20KT;
(2) when the tailwind component, including gusts exceeds 5KT;

c. for runways that are not completely dry:

(1) when the crosswind component, including gusts, exceeds 20KT;
(2) when there is a tailwind component;

d. when wind shear has been reported;

e. when, in the opinion of the pilot in command, safety would be prejudiced by
runway conditions or any other operational consideration.



C2.213
Sequencing aircraft movements

In order to assure safe separation between aircraft and
the effects of wake turbulence, flights may be ‘distanced’
at various phases of flight (distances between aircraft
vary depending on aircraft size and weight). On-airport,
the application of separation requirements and the
efficiency of the on-ground infrastructure determine the
capacity of the runway system.

Where wake turbulence is not a limitation, the minimum
spacing for arriving aircraft in different weather
conditions at Melbourne Airport are shown in Table C2.1.

Table C2.1 indicates how the runway approach capacity
and availability of the air traffic system function is
reduced due to worsening weather and visibility
conditions. For example, ATC sequencing distance for
arrivals in visual conditions ranges from three to five
nautical miles for all specified runway directions, whereas
for low cloud cover the separation distance increases to
10-15 nautical miles and only runway 16 may be used for
arrivals. The maximum aircraft arrival rate per hour for a
specified mode therefore reduces as weather worsens
and the distance required between aircraft increases.

When the same runway is being used for both landings
and take-offs, departing aircraft are typically cleared
between the arriving aircraft. When one departure
follows immediately behind another, the second aircraft
will not be given clearance to take off until the first one
has met certain criteria such as having crossed the up-

Table C2.1

ATC separation distance behind aircraft over threshold

wind end of the runway in use, or commenced a turn. The
sequencing of departures also depends on several other
factors (including wake turbulence and relative aircraft
speeds) to ensure safe separations are established.

C2.214
Noise Abatement Procedures

The existing NAP incorporated into air traffic
management for Melbourne Airport are designed to
direct as much air traffic as possible away from the most
densely populated areas during the most noise-sensitive
part of the flight (i.e. take-offs and landings when aircraft
are below 3,000 feet). The existing NAP indicate:

® The preferred runways to be used for take-offs
and landings

® The preferred flight paths for arriving and
departing aircraft.

The preferred runways for operations at Melbourne
Airport (as detailed in the existing NAP) provide for
landings and take-offs over less populated areas to the
north and west of the airport whenever possible. When
high arrivals demand requires the use of a LAHSO mode,
or when wind conditions mean that only one runway

can be used due to strong crosswinds, the arrivals and
departures will fly over other areas. The preferred runway
modes in the existing NAP are summarised in Figure
C2.3 (for the period 6am to 11pm) and Figure C2.4 (for
11pm to 6am).

Distance behind aircraft over runway threshold

Visual Instrument A Instrument B Instrument C
Cloud base 1,600 ft (CATI) (CAT 1) (CAT 11/111)
Runway and visibility >8km Cloud base 1,200 ft and  Cloud <1,200 ft and Cloud base < 200 ft and/
i visibility >8km >200ft and/or visibility or visibility below 550m
LAHSO between 550m and 8km
Cloud base 2,000 ft and >8km
09A/16D
Cloud base 2,100ft and visibility >8km
27,16 or 6 NM 15NM
5NM 5NM
27A-27/34D (27A-27/34D 8 NM#) (runway 16 only)
34 5NM 5NM 6 NM N/A
09 5NM 5NM 7 NM N/A
27/34 LAHSO 5NM N/A N/A N/A
16A/27D 3NM 4 NM 6 NM 10NM
09A/16D 4 NM N/A N/A N/A



Furthermore, during the period 11pm to 6am:

e Jet aircraft departing from runway 16 will use the full
runway length. This allows engine thrust to be kept to
the minimum, reducing aircraft noise levels

¢ Jet noise abatement climb procedures apply for take-
offs on runway 16 and runway 09 at all times.

The existing NAP for Melbourne also specify preferred
flight paths that avoid densely populated areas for the
noise-sensitive parts of the flight. They also specify
additional requirements for minimum heights above
ground (3,000 feet for turboprops and 5,000 feet for
jets) for those portions of flights over densely populated
areas. In cases where it is not possible to avoid take-off
or final approach over these areas, climb and descent
procedures are specified to minimise noise impacts.

C2.215
Climb and descent procedures

Aircraft climb and descent profiles affect noise levels on
the ground. In general, the higher the aircraft, the lower
the noise impact at ground level. Aircraft performance

during climb is affected by a number of factors including:

* Aircraft weight (which varies according to passenger,
cargo and fuel loads)

* Ambient air pressure, density and temperature
conditions

¢ Wind speed and direction
e Aircraft configuration
* Aircraft speed and bank angle of turns

® Minimum climb gradient (which may be specified
in the SID to achieve obstacle clearance)

* Adjustments to climb rate and speed (to comply
with ATC traffic management requirements)

e Safety considerations
¢ Competing demands of other airspace users.

In addition to affecting the climb rate (which can vary
considerably between different aircraft) these factors
may also change the point where an aircraft lifts off from
the runway.

At Melbourne Airport, noise abatement climb
procedures are stipulated as part of the NAPs when

jet departures occur from runway 09 or runway 16.
Noise abatement climb procedures refer to different
combinations of power, thrust and flap settings at
specific heights, which have been agreed internationally
to minimise noise exposure at different points on the
ground.

Throughout the later stages of descent, and on final
approach to land, aircraft typically maintain a standard
constant descent rate of three degrees (descending
about 50 metres for every 1,000 metres travelled towards
touchdown).

C2.216
Missed approach procedures

Missed approach procedures are published for each
instrument approach and allow an aircraft unable to
complete its landing to safely continue flight remaining
clear of obstacles and other operations. Missed
approaches are not uncommon and result primarily from
a lack of the required visibility for a pilot to acquire the
runway system, but also from an unstable approach due
to weather conditions, an aircraft technical problem,

or an issue on or with the runway. Missed approaches
can be initiated by the Pilot or by ATC and commence
at the Missed Approach Point (MAP). Missed approach
procedures for a parallel runway system require a turn
away from the adjoining parallel runway.

C2.2.17
Standards for parallel and near-parallel
runway operations

Parallel runway standards apply where the centre lines

of adjacent runways are parallel or near parallel. M3R will
create a new north-south runway at Melbourne Airport
that is 1,311 metres west of, and parallel to, existing
runway 16/34. The runway will be designated runway
16R/34L and the existing runway redesignated as runway
16L/34R. Operations on parallel runways are subject to
specific rules that ensure the safety of aircraft operations;
and the distance between the runways influences the
rules applied and the Communication, Navigation and
Surveillance (CNS) infrastructure required to support
operations. A summary of these requirements is detailed
in Table C2.2.



Melbourne Airport's Third Runway

Figure C2.3 A
Existing noise abatement preferred runway modes (6am to 11pm) @

Day (0600 - 2300)

Priority  Day (0600 - 2300) High Capacity Landing Modes

Arrivals Runway 16 x Arrivals Runway 27 Arrivals Runway 27
Departures Runway 27 Departures Runway 27 1 & Runway 34
@ & Runway 34 Departures Runway 27
<+ <+ <+
7 e 270

Runway 16 departure
permitted for south and east
bound routes. Subject to
traffic by propeller driven
aircraft or jet aircraft up to High capacity modes may
B737 / A320 size, but only Runway 34 landing is be used during peak arrival
when there is significant permitted, subject to traffic, periods when significant
ground delay for a departure for arrivals from the south and airborne delays would T
from runway 27. south-west. otherwise occur.

Arrivals Runway 09
Departures Runway 16

(1}
Not available between
2300-0600 local time.

Arrivals Runway 27
Departures Runway 27

e D
3

Arrivals Runway 34 Arrivals Runway 16 »
Departures Runway 34 T Departures Runway 16 )y

4
A

Arrivals Runway 09
Departures Runway 09

i 05) -

Runway 09 is equal first priority
for landing but lowest priority
for take-off. Ad-hoc landings
on runway 09 may be available
when suitable with overall
traffic management.

Source: Information from Airservices Australia (figure by APAM)
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Figure C2.4
Existing noise abatement preferred runway modes (11pm to 6am)

Priority Night (2300 - 0600)

Arrivals Runway 16
Departures Runway 27

Where there are jet

1 departures requiring the
longer runway for departures,
priority 2 mode may be
nominated by ATC instead of
priority 1.

Runway 34 landing is permitted,
subject to traffic, for arrivals from
the south-west.

Arrivals Runway 27
Departures Runway 27
& Runway 34

Runway 34 landing is

2 permitted, subject to traffic,
for arrivals from the south and
south-west.
Where there are jet departures

requiring the longer runway for
departures, priority 2 mode
may be nominated by ATC
instead of priority 1.

Arrivals Runway 27
Departures Runway 27

« Do
3

Arrivals Runway 34 Arrivals Runway 16
Departures Runway 34 Departures Runway 16 x

@
4 [
4

Arrivals Runway 09
Departures Runway 09

Runway 09 is equal first priority
for landing but lowest priority
for take-off. Ad-hoc landings
on runway 09 may be available
when suitable with overall
traffic management.

Source: Information from Airservices Australia (figure by APAM)
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Table C2.2
Runway separation distances

Distance between
runways (m)

Operational advantage

Comment

760 Independent Parallel Departures
permitted

760 Segregated Runway Operations
permitted

915 Independent Parallel Departures and
Dependent Parallel Approaches

1,035 Independent Parallel Arrivals and
Departures

1,310 Independent Parallel Arrivals and
Departures

1,525 Independent Parallel Arrivals and

Departures

The new runway location was decided following a
comprehensive review of many factors which are

briefly described below.

C2.218
Instrument approaches on parallel runways

Approaches to parallel runways can be ‘dependent’
or 'independent’. This section provides a simplified
description of the rules.

The standards for dependent approaches require that
the runway centrelines be separated by at least 915
metres, and that certain ATC surveillance requirements
are met. Aircraft can fly a precision approach using ILS
or GLS procedures, or a RNP Approach (RNP-AR or
RNP APCH). A minimum of three nautical miles lateral
radar separation, or 1,000 feet vertical separation,

is maintained between aircraft until both aircraft are
established on their respective approach procedure,
and then aircraft on adjacent approaches must be
separated by a minimum distance depending on the
separation between the runways.

The standards for independent (simultaneous)
instrument approaches on parallel runways require
runway centrelines to be separated by at least 1,035
metres and that certain ATC surveillance requirements
are met. Aircraft can fly a precision approach using ILS
or GLS procedures or an RNP-AR approach. A minimum
of three nautical miles lateral radar separation, or 1,000
feet vertical separation, is maintained between aircraft
until both aircraft are established on their respective
approach procedure. Aircraft on adjacent approaches do
not need to be separated.

Departure paths must diverge 15° from each other and 30° from Missed
Approach Paths

Wake Turbulence standard met

One runway used for departure and the other for arrivals

Departure and Missed Approach Paths must diverge by 30°

Departure path divergence can be reduced, subject to safety assessment

Precision Runway Monitoring (PRM) required (or similar accuracy using
multilateration (MLAT) or ADS-B)

Terminal Approach Radar or ADS-B surveillance could be used for runway
monitoring if it is determined that the safety of aircraft operation would not
be adversely affected

Terminal Approach Radar can be used for runway monitoring

There are also rules that require ATC to monitor the
aircraft on their approaches to ensure that aircraft do not
deviate from their assigned paths - if they do, ATC will
issue ‘breakout’ instructions.

Independent parallel arrivals and departures approaches
facilitate the greatest traffic flexibility, and therefore

the greatest system capacity. M3R'’s separation of 1,311
metres allows this to occur without the need for Precision
Runway Monitoring (PRM), which needs specialised
equipment and additional ATC resources.

C2.2.19
Visual approaches on parallel runways

Aircraft may make independent visual approaches

to parallel runways with centrelines separated by at
least 760 metres provided they are making ‘straight-in’
approaches commencing either at the ILS outer marker
or four nautical miles from the runway threshold. In
addition, a minimum of three nautical miles lateral radar
separation or 1,000 feet vertical separation must be
maintained until certain conditions (regarding being
established on an approach or having the runway in
sight) are met.

C2.2.20
Parallel runway missed approach procedures

All published approach procedures incorporate
instructions on how aircraft should fly in the event that a
missed approach procedure needs to be initiated (e.g. if
the pilot cannot see the runway at the minimum height
prescribed for the procedure). Missed approaches are
infrequent but considered normal operations at an airport.
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For operations on parallel runways, current rules require
that missed approach procedures incorporate paths that
diverge by at least 30 degrees laterally, to ensure the
safe separation of aircraft. The missed approach path
must also diverge 30 degrees from the adjacent runway's
departure path during segregated and mixed mode
operations.

c2.2.21
Parallel runway use of STAR

STAR procedures may be of an ‘open’ or ‘closed’ form.
In an open STAR, the flight path described does not
connect directly to an instrument approach procedure.
Instead, aircraft will be radar vectored from the end of
the STAR to an instrument approach procedure or a
visual approach.

Closed STARs connect the aircraft directly to an
instrument approach procedure.

In Australia both closed and open STARs are used at
airports with parallel runways (Sydney relies on open
STARSs - the new Brisbane parallel runway system uses
closed STARs).

Closed STARs are currently used at Melbourne Airport
and provide a safe, efficient and predictable manner
of operation for airlines and ATC. For the purpose
of this MDP, closed STARs have been developed

for Melbourne's parallel runway operations, however
the final arrangement will be determined during the
detailed airspace and flight path design process.

C2.2.22
Parallel runway departures

The standards for independent (simultaneous) instrument
departures on parallel runways require the runway
centrelines to be separated by at least 760 metres and
that certain ATC surveillance requirements met.

For independent departures from parallel runways, in
IMC or VMC, standards require that flight paths from the
two runways diverge by at least 10 degrees immediately
after take-off if aircraft are using SIDs designed to

RNP1 requirements. This is generally taken to mean as
soon as it is safe to do so, and within two nautical miles
(approximately four kilometres) of the departure end of
the runway.

The introduction of the new north-south runway
(16R/34L) will necessitate that the SIDs for the two
runways are designed to meet the applicable standards.

This will require a change to the departure procedures
from the existing north-south runway (16L/34R).

C2.2.23
Weather criteria for parallel runways

The weather criteria determine whether an instrument
or visual approach is used. The criteria currently used
at Melbourne for existing operations are described in
Section C2.2.10 and likely to be the same for the same
modes of operation with parallel runways.

c2.3
EXISTING CONDITIONS

This section provides a description of existing airspace
architecture and aircraft operations at Melbourne
Airport. Background information on the issues and
concepts that relate to airspace operations to assist the
reader in understanding the changes in flight paths and
aircraft movements associated with M3R is provided in
Section C2.2.

C2.31
Existing flight paths

All SIDs and STARs which relate to Melbourne Airport
are published as part of the Australian AIP and contained
in the Airservices Departure and Approach Procedures
(DAP) manual (Airservices Australia, 2020a).

At Melbourne Airport, actual flight tracks of individual
aircraft are recorded by Airservices using information
from ATC secondary surveillance radars. This
information is available via the Airservices WebTrak
portal (Airservices Australia, 2019). The tool provides
an overview of where aircraft typically fly, as well as an
understanding of operations and patterns over time.
Figure C2.5 shows the recorded flight track data for all
aircraft operations at Melbourne Airport during 2019
(provided by Airservices).

Figure C2.6 through to Figure C2.13 show the current
flight paths for aircraft arriving and departing on each
runway at Melbourne Airport. The altitude of the aircraft
is represented in the figures by darker colours indicating
lower altitude and lighter colours indicating higher
altitude.

The flight-track divergence from the nominal flight paths

for both arrivals and departures is evident in Figure C2.6
through Figure C2.13. This spreading is due to a range of
factors, as discussed in Section C2.2.7.
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Figure C2.5
Historical annual (2019) flight radar data
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Figure C2.6

Actual 2019 aircraft flight paths — Runway 09 arrivals
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Figure C2.7
Actual 2019 aircraft flight paths — Runway 09 departures
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Figure C2.8

Airspace Architecture and Capacity

Actual 2019 aircraft flight paths — Runway 16 arrivals
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Figure C2.9
Actual 2019 aircraft flight paths — Runway 16 departures
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Figure C2.10
Actual 2019 aircraft flight paths — Runway 27 arrivals
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Figure C2.11
Actual 2019 aircraft flight paths — Runway 27 departures
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Figure C2.12
Actual 2019 aircraft flight paths — Runway 34 arrivals
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Source: APAM, 2020 (info from Airservices)



Figure C2.13
Actual 2019 aircraft flight paths — Runway 34 departures
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C2.3.2
Existing runway modes of operation

Melbourne Airport currently has two runways: the
existing north-south runway (16L/34R) and an existing
east-west runway (09/27). Runways operate in both
directions (dependent upon weather conditions).

The runway designations for the existing runways are
summarised below and illustrated in Figure C2.14.

* Runway 09 — arrivals from the west and departures to
the east

* Runway 27 - arrivals from the east and departures to
the west

* Runway 16(L) — arrivals from the north and departures
to the south

* Runway 34(R) — arrivals from the south and departures
to the north.

Currently Melbourne Airport operates predominantly in
the three mode groups described below and shown in
Figure C2.14.

* Crossing modes (preferred):

o Aircraft either land from the north on runway 16L
and take off to the west on runway 27 (when winds
are south-westerly); or

o Arrive from the east on runway 27 and take off both

to the north on runway 34R and to the west on
runway 27 (when winds are north-westerly); or

o Arrive from the west on runway 09 and take off to
the south on runway 16L.

Table C2.3
Existing runway mode usage (2019)

* High capacity arrivals (LAHSO) modes — in which
aircraft arrive simultaneously from the east on runway
27 and from the south on runway 34R. While this
mode is in operation, aircraft depart to the west on
runway 27.

¢ Single runway modes — in which all aircraft arrive and
depart on the same runway. These modes are used
when winds are too strong to allow crossing runways
to be used. Any of the four runway directions may be
used, depending on the weather conditions.

Very occasionally, a different mode may be used to suit
exceptional ATC requirements or, for example, when
works are being carried out on part of a runway.

A summary of the amount of time that each mode was
used in 2019 is given in Table C2.3 with Figure C2.15
showing monthly mode usage across the year.

C2.3.3
Mode capacities

The existing runway modes of operation have practical
capacities for total aircraft movement rates of between
48 and 60 per hour in visual weather conditions. Mode
capacities are lower in instrument weather conditions
due to the additional separation required between
arriving aircraft, as discussed in Section C2.2.13.

Comparatively, parallel runways operating independently
in mixed mode (i.e. arrivals and departures to both
runways) are expected to accommodate total aircraft
movement rates of 90 to 95 per hour in all but the most
restrictive weather conditions.

Landing
LAHSO 27 & 34R
Arrivals runway 16, departures runway 27 16
Avrrivals runway 16, departures runway 27 and 34 16
Avrrivals runway 09, departures runway 16 09
Avrrivals and departures runway 27 27
Arrivals and departures runway 16 16
Avrrivals and departures runway 34 34

Avrrivals and departures runway 09 09

Runway in use

% of time used

Take-off 6 am to 11pm 11pm to 6am
7 N/A
27 36 29
27 & 34R 18 29
16 1* N/A
27 9 13
16 10 10
34 18 19
09 <1 <1
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Figure C2.14
Existing runway modes of operation
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Figure C2.15
Monthly Mode Usage (2019)
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C2.34
Existing aircraft traffic

Melbourne Airport handled around 237,000 Regular
Public Transport (RPT) aircraft movements during 2019.
The vast majority of aircraft movements at the airport are
commercial airline RPT services (they include both jet and
non-jet passenger operations to a range of domestic and
international destinations). The airport also handles some
domestic and international dedicated freighter operations
as described in Chapter A2: Need for the Project.

C2.4
METHODOLOGY AND ASSUMPTIONS

C2.41
Flight path development process

Flight paths for M3R have been developed by APAM
with assistance from Airservices using the existing
international and national parallel runway rulesets
(referred to as ‘standards’). A summary of the approach
is provided below, with the criteria for flight path
development drawn from:

* ICAQO Annex 14 - Aerodromes - Volume | -
Aerodromes Design and Operations

* ICAO Doc 8168 - Procedures for Air Navigation
Services — Aircraft Operations (PANS-OPS), which
details technical data and requirements for the
development of SIDs and STARs

¢ ICAO Doc 4444 - Procedures for Air Navigation
Services — Air Traffic Management (PANS-ATM), which
details the actual procedures to be applied by air
traffic services units in providing the various air traffic
services to air traffic.

* ICAQ Doc 9643 - Manual on Simultaneous Operations

on Parallel or Near-Parallel Instrument Runways

16A 27D B 095A19D M 27sro l 34SrRO
B 27A27/34D LAHSO B 16RO 09 SRO

100%
: I I I I I I
i - I I I I

ICAO Doc 9905 Required Navigation Performance
Authorization Required (RNP-AR) Procedure Design
Manual

e |CAO Doc 9992 - Manual on the Use of Performance-
Based Navigation (PBN) in Airspace Design

¢ ICAO DOC 9829 - Guidance on the Balanced
Approach to Aircraft Noise Management

e Civil Aviation Safety Regulations (CASR) Manual of
Standards (MoS) Part 172 - Air Traffic Services

e Considerations of the effect of airspace change to
Essendon Fields Airport, Avalon Airport, RAAF Point
Cook and Moorabbin Airport operations.

The following fundamental parameters are applied to
flight path development:

1. Safety — paramount in all procedure development and
will not be compromised

2. Air Traffic Management (ATM) requirements —
procedures will be fit for purpose and based on sound
air traffic management requirements to deliver the
required capacity in an efficient manner

3. Environment — noise, other environmental and social
impacts will be minimised to the extent practical to
achieve safe and efficient operations.

Where these requirements conflict, resolution is based
on the above order of priority. Safety will always take
the highest priority: delivering sufficient airspace
capacity is a fundamental principle underpinning the
provision of runway infrastructure. However, for noise
abatement at sensitive times (e.g. at night) consideration
of aircraft noise impacts may take precedence over ATM
efficiency requirements.



The process of developing the preliminary airspace
design for this MDP involved a series of workshops
between Melbourne Airport and Airservices in which
the initial concepts were developed into the preliminary
airspace design. This process was undertaken between
late 2019 and mid 2020 and included further detailed
studies on the feasible operation of the Melbourne Basin
airspace. These studies involved close collaboration
between Melbourne Airport, Airservices and Essendon
Fields Airport. The preliminary airspace design had to
ensure the operational risks and complexity of the future
Melbourne Basin airspace are at an acceptable level,
while also delivering sufficient capacity.

An initial high-level safety and capacity assessment
has been undertaken consistent with the preliminary
design status of the airspace presented in the MDP
and acknowledge that complete safety validation
will be part of detailed design.

Once safety and capacity requirements had been
satisfied, flight paths and operating modes were then
optimised to reduce unavoidable residual impacts of
aircraft noise on communities to the lowest practicable
level. To assist in this, the flight path development
process used census data to identify populated areas
and the relative density of population, as well as data on
sensitive establishments drawn from the social impact
assessment (see Chapter D4: Social Impact).

C2.4.2
Principles for development of flight paths and
modes of operation

The construction of M3R will, by necessity, trigger a
reconfiguration of the Melbourne Basin airspace.

Though development of M3R airspace architecture
predates the development of the Airservices Flight Path
Design Principles (Airservices Australia, 2020c), they
have been applied as far as has been practicable at this
preliminary stage of the design.

Existing SIDs and STARs paths used at Melbourne
Airport have been closely followed where possible
(e.g., for operations on the existing north-south runway
(16L/34R) in certain modes of operation). However, as
described in Section C2.2.21, the standards for parallel
runway operations necessitate several changes to
existing SIDs and STARs.

Cc2.4.3
Other environmental considerations

In developing the airspace architecture for this MDP,
environmental impacts have been reduced as far as
practical. Aircraft noise, track miles, fuel burn, carbon (and
other) emissions, and vibration have all been addressed.

Comprehensive assessments of the noise exposure and
emissions forecast from operations associated with M3R
are detailed in Chapter C3: Aircraft Noise Modelling
Methodology and Chapter C4: Aircraft Noise and
Vibration. These impacts have been considered in the
design of the airspace architecture and development
of the draft runway operating plan. Where relevant,
aspects of these assessments that have informed the
preliminary airspace design are highlighted throughout
the description of the proposed airspace architecture in
this chapter.

C2.4.4
Inputs and sources of data

Airservices and Melbourne Airport participated in a series
of workshops in which design options were evaluated
and refined. Preliminary flight paths were developed
collaboratively.

The main inputs and sources of data used in the
development of the preliminary airspace design for
M3R are those documents listed in Section C2.4.1
and as follows.

Airservices Australia:

* Published flight paths derived with reference to the
Aeronautical Information Publication — Departure and
Approach Procedures (AIP-DAP) and the Designated
Airspace Handbook. These provide descriptions of
the published SIDs and STARs

e Existing runway modes of operations and mode
priorities as stipulated in the Noise Abatement
Procedures (NAP) section of AIP-DAP

® The Aeronautical Information Publication — En Route
Supplement Australia (AIP-ERSA), which includes
operational information

* Historical flight path data (radar tracks) provided
from Airservices Australia’s WebTrak and en route
secondary surveillance radar transponder broadcast
information

e Airservices Australia’s Noise and Flight Path
Monitoring System (NFPMS) records for 2019.
Civil Aviation Safety Authority:

¢ Civil Aviation Safety Regulations Manual of Standards
Part 139 — Aerodromes

¢ Civil Aviation Safety Regulations Manual of Standards
Part 173 — Instrument flight procedure design.
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Australia Pacific Airports (Melbourne):
e Existing (2019) flight schedules

e Future flight schedules and future aircraft
fleet composition

* Proposed revised airfield configuration
* The 2022 Melbourne Airport Master Plan

* Workshops to map the potential interdependencies
for Melbourne Airport and Essendon Fields Airport
flight paths

* Population density census data

¢ Sensitive establishment data.

C2.4.5
Statutory and policy requirements

The Commonwealth Airports Act 1996 (Airports Act) and
Environment Protection and Biodiversity Conservation Act
1999 (EPBC Act) are the key pieces of legislation that set
the regulatory framework for M3R and this assessment,
as discussed in Chapter A8: Assessment and Approvals
Process. However, further details are presented in this
section. Consideration has also been given to relevant
Victorian legislation including environmental planning
instruments, policies and guidelines.

C2.4.6
National regulations

Melbourne Airport is a ‘core regulated airport’ as
defined and regulated under the Airports Act and
associated Regulations. Protection of airspace in the
vicinity of the airport is regulated by the Airports
(Protection of Airspace) Regulations 1996 (Cth) (APARs)
made under the Airports Act. Operations of the airport
and airspace are also regulated by the Civil Aviation
Safety Regulations 1998 (Cth) (CASR), Civil Aviation
Regulations 1988 (Cth) (CAR), Civil Aviation Orders (CAO)
and related legislative instruments.

C2.4.7
Melbourne Airport Master Plan

As discussed in Chapter Al: Introduction, Melbourne
Airport’s Master Plan (2018) required an update to
reflect the changed orientation of the proposed third
runway (from east-west to north-south). Master Plan
2022 contains the preliminary airspace design of M3R,
honouring the principles of previous Melbourne Airport
Master Plans and planning documents (consistent with
the limitations associated with safe and efficient airspace
operations). Central to the airspace design process is
consideration of the interaction between operations at
Melbourne and Essendon Fields airports. More detail on
the interaction with Essendon Fields Airport is provided
in Section C2.5.11

The assessments completed by Melbourne Airport, with
input from Airservices, demonstrate that the preliminary
airspace design and flights paths will achieve the following
priorities:

e Ensure the risks and complexity of operation are at an
acceptable level

* Minimise the overflight of populated areas to reduce
noise impacts

C2.4.8
Civil Aviation Safety Regulations

International standards and recommended practices

are established by ICAO under the Convention on

Civil Aviation (known as the Chicago Convention). As a
signatory to the Convention, Australia is obliged to enact
laws that reflect these international standards.



The collective standards for the design and operations of
airspace are transcribed into Australian law through two
main components of the Civil Aviation Safety Regulations
(the CASR). These are Part 172 which deals with air traffic
services, and Part 173 which deals with the design of
instrument flight procedures.

C2.4.81
CASR Part 172 - Air traffic service providers

Alir traffic management at all airports in Australia is
required to be undertaken in accordance with Part 172
(Air Traffic Service Providers) of the CASR. Part 172 of the
CASR specifies the regulatory framework for the approval
of air traffic service providers (including Airservices).

It also includes standards for air traffic facilities, safety
management and the provision of air traffic services.

These standards are set out in the CASA Manual of
Standards (MoS) Part 172 and may be amended from
time to time to reflect changes in international standards
and recommended practices published by ICAQ.

C2.4.8.2
CASR Part 173 - Instrument flight procedure design

The detailed design of airspace (including SIDs, STARs
and IAPs) must comply with the requirements of Part 173
(Instrument Flight Procedure Design) of the CASR.

CASA Manual of Standards (MOS Part 173) is amended
from time to time to reflect changes in international
standards and recommended practices published

by ICAQO.

Figure C2.16

c2.49
Assessment of potential impacts

Completion of the new runway infrastructure will be
accompanied by advance changes to the airspace
architecture and flight paths around Melbourne Airport.
Therefore, airspace and procedure proposals are
preliminary at this stage (based on the best information
available) but are suitable for assessment purposes.

The preliminary airspace design incorporates Airservices
and CASA requirements to the extent practicable and
will be further validated during detailed design.

To complete the assessment, impacts have been
estimated based on a projection (formed by Airservices
working closely with Melbourne airport) of how the
ruleset for parallel runway operations would most likely
be applied to the specific context of the Melbourne
Basin airspace.

M3R involves the introduction of new flight paths for
approaches and departures on the new runway, and
changes to the existing flight paths to accommodate
parallel runway operations.
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Airspace Architecture and Capacity

The dominant flow of aircraft during peak periods will
become north-south/south-north to utilise the capacity
afforded by the parallel runway system. The existing
crossing runway modes of operation often preferred
under the existing (two-runway) NAP, do not have
sufficient capacity to process the expected demand.
During peak periods (which by 2046 are expected to
cover a large proportion of the period 6am — 11pm)
independent mixed mode parallel runway operations are
expected to be required. During other times different
operating modes may be available. These modes and
their uses are detailed in Section C2.5.2.

The preliminary airspace design developed for
this MDP has provided, directly and indirectly, the
basis for a number of impact assessments within
this MDP, including:

¢ Chapter C4: Aircraft Noise and Vibration
* Chapter C5: Airspace Hazards and Risks
* Chapter D3: Health Impact
* Chapter D4: Social Impact

The significance assessment framework for each of
these impact assessments is described within the
relevant chapter.

Some interactions with existing Essendon Fields Airport
procedures are likely to require further definition and
clarification during the detailed airspace design. Likely
airspace requirements are discussed in Section C2.5.11.

Figure C2.17
Mixed Mode parallel operations

Cc2.5
M3R CHANGES TO AIRSPACE ARCHITECTURE

C2.51
Volume of aircraft traffic

Forecast air traffic demand is discussed in Chapter A2:
Need for the Project. In terms of the preliminary airspace
design, the important metrics are the peak hourly
movement rate demand and the peak period durations.
This has been estimated from the forecast schedules for
an average day in the busy week at opening (2026) and
at five years (2031) and 20 years (2046) post-opening, as
shown in Figure C2.16.

The movement rate demand influences the modes of
operation which are feasible at various times of the day.

C2.5.2
Modes of operation for M3R

This section provides information on the different modes
of operation available for the M3R system, and the
procedures that are proposed.

The modes of operation and flight paths for M3R have
been designed on the basis that most aircraft will be

able to operate from the parallel north-south runways.

In order to deliver the required capacity, use of the
existing east-west runway will be limited to when weather
conditions (primarily wind speed and direction) do not
allow the use of the parallel runways.

The primary modes of operation available for the M3R
system are summarised as follows and discussed in more
detail in the following sections.

A

®

Mixed Mode 34 Mixed Mode 16

Arrivals Runway 34R & 34L
Departures Runway 34R & 34L

)
)

Arrivals Runway 16L & 16R
Departures Runway 16L & 16R

v
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Figure C2.18
Segregated parallel modes of operation

@>

Segregated Mode 1 (SM1) Segregated Mode 3 (SM3)
Arrivals Runway 34R Arrivals Runway 34L
Departures Runway 34L A Departures Runway 34R

Aircraft will use existing

NS runway for long
haul departures when @ @ @ @

operationally required

(dashed arrow). #
Segregated Mode 2 (SM2) Segregated Mode 4 (SM4)
Arrivals Runway 16R % Arrivals Runway 16L
Departures Runway 16L @ Departures Runway 16R @ @
Aircraft will use existing
NS runway for long ‘ "
¥ haul departures when v

operationally required
(dashed arrow).

Source: APAM, 2020

Mixed mode parallel runway operations C25.3

Mi M llel i
* Mixed parallel operations on runways 16L and 16R ixed Mode parallel operations

. ) The primary mode of operation considered for arrivals
* Mixed parallel operations on runways 34L and 34R P y P .

and departures on the existing and proposed north-
Segregated mode parallel runway operations south runways is mixed mode parallel operations, as

* SM1 - Segregated north flow with departures on llustrated in Figure C2.17.

runway 34L and arrivals on 34R This mode is the standard mode for parallel runways. It
provides the most capacity for air traffic management

SM2 - Segregated south flow with departures on

runway 16L and arrivals on 16R during normal operations. By having independent

arrivals and departures to/from both runways,

* SMS3 - Segregated north flow with departures on maximum use can be made of the airspace and ground
runway 34R and arrivals on 34L infrastructure.

* SM4 - Segregated south flow with departures on Aircraft would, in general, be allocated to runways based
runway 16R and arrivals on 16L on the geographic location of their origin or destination.

Single runway operations This allows air traffic to be processed most efficiently. In
general, aircraft arriving from or departing to northern
* Single runway operations on runway 34L or 34R and western destinations (including Brisbane and

Perth) will use the new north-south runway (16R/34L)

e Single runway operations on runways 16L or 16R
whereas aircraft arriving from and departing to eastern

* Single runway operations on runway 09 or 27 destinations (including Sydney and Canberra) would use

SODPROPS with aircraft departing from runway 34R and the existing north-south runway (16L/34R). However,

arriving on 16R. for operational reasons and to balance capacity with
demand, it will be necessary to be able to allocate
aircraft to either runway.
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Figure C2.19 A
Single runway modes of operation
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Figure C2.20
Simultaneous Opposite Direction Parallel Runway Operations (SODPROPS)
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Source: APAM, 2020
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C2.5.4 Therefore these modes will only be used when the
Segregated parallel operations parallel north-south runways are not available due
L . . to strong crosswinds, during periods of low demand,
In some situations, when demand is lower outside peak 9 gp ;
. . - or when one of the north-south runways is closed
periods and during poor weather when low visibility i
. . for maintenance.

procedures are in use, it may be more manageable

and efficient to use segregated parallel operations (i.e. The single runway modes of operation are illustrated in
arrivals occurring on one runway and departures on Figure C2.19.

the other). The various segregated parallel modes are

illustrated in Figure C2.18. C2.5.6

Noise abatement preferred modes of operation
C2.5.5

Single runway operations The preferred modes of operation for managing the

impact of aircraft noise on residential areas during the

Single runway modes of operation will not, during night period (11pm to éam) would be to process arriving
most periods of the day, offer sufficient capacity to traffic to runway 16R with departing traffic over the
ensure expected movement demand can be processed largely uninhabited areas to the north via runway 34R.
without significant delay to operations and resulting This is the SODPROPS mode introduced in Section
network congestion. C2.5.2 and presented in Figure C2.20. When this mode

is unavailable, the next preferred mode, in terms of
managing noise impacts, is to use segregated modes.

Table C2.4
Option 1 Priorities

Day (0600 - 2300) Night (2300 - 0600)
Priority
Arrivals Departures Notes Arrivals Departures Notes

1 34L 34R SM3 16R 34R SODPROPS
2 16R 16L SM2 34L 34R SM3

3 34L & 34R 34L & 34R Mixed Mode 16R 16L SM2

4 16L & 16R 16L & 16R Mixed Mode 34L & 34R 34L & 34R Mixed Mode
5 n/a n/a n/a 16L & 16R 16L & 16R Mixed Mode

Source: APAM 2020

Table C2.5
Option 2 Priorities

Day (0600 - 2300) Night (2300 - 0600)
Priority
Arrivals Departures Notes Arrivals Departures Notes
1 34Lor 34R 34Lor 34R Day 1-SM1* 16R 34R SODPROPS
Day 2 - SM3
2 16L or 16R 16L or 16R Day 1-SM2 34L or 34R 34L or 34R Day 1-SM1*
Day 2 - SM4* Day 2 -SM3
3 34L & 34R 34L & 34R Mixed Mode 16L or 16R 16L or 16R Day 1-SM2
Day 2 - SM4*
4 16L & 16R 16L & 16R Mixed Mode 34L & 34R 34L & 34R Mixed Mode
5 n/a n/a n/a 16L & 16R 16L & 16R Mixed Mode

Source: APAM, 2020

*SM1 & SM4 will use existing NS runway for long haul departures when operationally required
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Figure C2.21 A
Option 1 Priorities @
Priority Day (0600 - 2300) Night (2300 - 0600)
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Figure C2.22
Option 2 Priorities
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Segregated mode grouping options are discussed in
Section C2.5.8.

Melbourne Airport will encourage Airservices to manage
operations to extend the use of NAPs in the evening

and early morning as long as possible while operating
conditions allow (based on safety, operational, efficiency
and weather considerations). Although Airservices would
plan to do this as far as practicable, the extent to which
it is possible will depend on the future flight schedules
as well as a number of factors which will vary day by day.
However, because the use of the noise preferred modes
cannot be guaranteed outside 11pm to 6am, the noise
impact assessment utilises these modes only during
night hours (11pm to 6am).

C2.5.7
Other modes

When weather conditions (in particular wind speed

and direction) do not allow one of the above modes of
operation, other modes may be required (e.g. arrivals
and departures on the east-west runway). During these
occasions airlines may prefer to depart and arrive using
the existing north-south runway due to its greater
length. These ‘off-mode’ flights would effectively result
in a crossing mode operation that would be limited in
capacity due to the high crosswind component.

C2.5.8
Mode grouping options

During periods when demand is lower, the runway
infrastructure, facilities and airspace architecture
proposed under M3R will allow a range of practical
operating modes:

¢ Option 1 - Segregated mode operations that
prioritise arrivals to the new north south runway
(16R/34L) and departures from the existing north
south runway (16L/34R). This operating mode is the
most efficient, as all aircraft (including ultra-long-haul
departures) can operate from the existing runway’s
additional length, and all arrivals are able to land
on the new runway. Departures to the north and
arrivals from the south would be prioritised whenever
wind conditions allowed. Modelling has shown that
this mode (in combination with mixed mode when
demand requires) impacts the smallest number
of dwellings with significant noise impacts.
This operating strategy is illustrated in Table C2.4
and Figure C2.21.

® Option 2 - Segregated mode operations that
alternate the runway priorities between the existing
and new runways as follows, with priority for operations
in a northerly direction (departures runway 34L/R).
This operating strategy is illustrated in Table C2.5
and Figure C2.22.

o Day 1 - Arrivals to the new runway and departures
from the existing runway (as for Option 1)

o Day 2 - Arrivals to the existing runway and
departures from the new runway, with a few
ultralong-haul departures from the existing runway.

* Modelling has shown that the Option 2 operating
strategy impacts a greater number of dwellings with
significant noise than Option 1. However, it does
distribute the noise impacts between existing and
newly-affected dwellings more evenly, and with a
predictable regime of respite.

¢ Other segregated mode operating strategies were
explored but estimated to result in greater noise
impacts than either of the above two options.

Chapter C4: Aircraft Noise and Vibration and

Chapter E4: Draft Runway Operating Plan provides
additional details on the proposed options, including
the various mode priorities for both day and night.
Additional information on individual flight paths for each
segregated mode is covered in Section C2.5.9.



Figure C2.23
Proposed departure flight paths (SIDs) for runways 16L and 16R (mixed mode)
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Figure C2.24
Differences between existing and proposed departure flight paths for runways 16L and 16R (mixed mode)
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Melbourne Airport's Third Runway

Figure C2.25

Proposed arrival flight paths (STARs) for runways 16L and 16R (mixed mode)

Ky NETON

Mixed mode runway
16L and 16R arrivals

FORTARLINGTON

50km

LEGEND
[ Airport Boundary
I Runways
[ Study Area
Industrial i
Residential

Rural Residential

Commercial

Open Space

Green Wedge Zone
Potential Overflight Areas

i

Note: Potential overflight areas are shown up to
approximately 10,000ft for clarity. Aircraft may be audible
and/or visible beyond the extent of the overflight areas shown

Source: APAM, 2020



Part C

Chapter C2

Airspace Architecture and Capacity

Figure C2.26
Differences between existing and proposed arrival flight paths for runways 16L and 16R (mixed mode)
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C2.5.9
Airspace Architecture

The following sections describe the airspace architecture
for the preliminary airspace design. This architecture will
be used for the assessment of potential impacts.

Flight paths are depicted in Figure C2.23 to Figure
C2.47 as a broad band or swathe based around a
centreline track it is not possible for aircraft to track
precisely along a single line due to weather influences
and varying aircraft performance. The flight path
construction and modelling used in developing noise
metrics assumed the majority of aircraft will be on the
centreline path, with a decreasing proportion of aircraft
flying towards the outer edge of the swathe. Broad areas
of lighter overflight shading confirm that, in general, no
area of Melbourne Airport’s surrounding environs will be
free from a low frequency of overflights.

C2.5.91
Mixed mode departures from runways 16L and 16R

Figure C2.23 shows the proposed departure flight paths
for runways 16L and 16R.

Departure flight paths were designed for runway 16L
and runway 16R in compliance with the requirements

for parallel runway departures. Continuous Climb
Operations (CCO) have been prioritised over Continuous
Descent Operations (CDO) wherever possible to
minimise noise and fuel burn.

Departures from runway 16L continue straight (i.e.
maintain runway heading) until reaching 4,000 feet, then
turn left to track to the designated ‘Terminal Movement
Area (TMA)' exit point for the flight's destination. (The
height requirement is designed to separate departures
from Essendon Fields Airport’s operations.)

Departures from runway 16R will maintain runway
heading for approximately two nautical miles before
turning right a minimum of 30 degrees in order to
separate from the ‘missed approach’ procedure from
runway 16L and runway 16L departures. The delay in
the turn is because of the proximity of the Sydenham
radio mast to the south west of M3R. The aircraft will
then track to the designated TMA exit point for the
flight’s destination.

Figure C2.24 indicates differences between the existing
departure flight paths for runway 16L and the proposed
departure flight paths for runways 16L and 16R.

C2.5.9.2
Mixed mode arrivals to runways 16L and 16R

Figure C2.25 shows the proposed arrival flight paths for
runways 16L and 16R.

Avrrival flight paths have been designed for runway 16L
and runway 16R in compliance with current requirements
for parallel runway departures. CDO have been facilitated
wherever possible.

Aircraft will fly the STAR associated with their arriving air
route and enter the TMA at the designated entry point.

Different intercept levels are required for the parallel
runway operations to ensure vertical separation until
aircraft are established on their respective approaches.
The preliminary airspace design adopts the following
intercept altitudes:

* Melbourne Airport proposed north-south runway
(16R) - 4,500 feet AMSL

* Melbourne Airport existing north-south runway (16L) -
3,500 feet AMSL

* The intercept altitudes are relatively high due to the
high terrain north of the airport, in particular Mount
Macedon which is 3,300 feet AMSL.

As a result of the vertical separation requirements, the
introduction of the parallel runway system will result in an
increase in the 'track miles' (distance) needed to be flown
by arriving aircraft - to enable them to fly the ILS/GLS
approaches. Flight paths for RNP-AR approaches and
independent visual approaches (shorter tracks) will be
beneficial in minimising the number of track miles flown
when conditions allow.

These visual and RNP-AR flight paths would intercept
the runway centre line no closer than four nautical miles
(approximately 7.5 kilometres) from the landing threshold
of the runway. The exact intercept distance will be
determined in the detailed airspace design.

Missed approaches from runway 16R will turn right 30
degrees to provide the required divergence between the
missed approach track and the adjacent parallel runway
departure track (straight ahead). Finalisation of missed
approach procedures will consider the safe avoidance of
the Sydenham Radio Mast during the airspace detailed
design process. Missed approaches from runway 16L will
continue straight ahead.

Figure C2.26 indicates differences between the existing
arrival flight paths for runway 16L and the proposed
arrival flight paths for runways 16L and 16R.

C2.5.9.3
Mixed mode departures from runways 34L and 34R

Figure C2.27 shows the proposed departure flight paths
for runways 34L and 34R.

Departure flight paths were designed for runway 34L
and runway 34R in compliance with the requirements
for parallel runway departures. CCO have been
prioritised over CDO wherever possible to minimise
noise and fuel burn.

Departures from runway 34L can make a sharp left turn
after departure for destinations to the south and west,
similar to the turn currently flown from existing runway
34R. This turn is designed to keep aircraft south of
Sunbury as far as practicable but, as described in Section
C2.2.7, many factors influence the actual radius of turn.
Other departures make a slight left turn to separate from
the departures and missed approaches on the adjacent
runway. Aircraft flying to western destinations using this
departure will use the same flight path as currently used
off existing runway 34R, passing north of Sunbury.



Departures from runway 34R will maintain runway
heading for approximately two nautical miles (3.7
kilometres) before turning right to achieve the required
separation from the departures and missed approach
from runway 34L. The delay in the turn is to avoid noise
sensitive areas close to the airport. The aircraft will then
track to the designated TMA exit point for the flight's
destination. Flight paths follow wherever practicable
those currently used from existing runway 34R.

Figure C2.28 indicates differences between the existing
departure flight paths for runway 34R see above and the
proposed departure flight paths for runways 34R and 34L.

C2.59.4
Mixed mode arrivals on runways 34L and 34R

Figure C2.29 shows the proposed arrival flight paths for
runways 34L and 34R.

Avrrival flight paths have been designed for runway 34L
and runway 34R in compliance with current requirements
for parallel runway intercepts. CDO have been facilitated
wherever possible.

Aircraft will fly the STAR associated with their arriving
route and enter the TMA at the designated entry point.

Different intercept levels are required for the parallel
runway operations to ensure vertical separation until
aircraft are established on their respective approaches.
The preliminary airspace design adopts the following
intercept altitudes:

* Melbourne Airport proposed north-south runway
(34R) - 4,000 feet AMSL

* Melbourne Airport existing north-south runway
(34L) - 3,000 feet AMSL

The intercept heights from the south can be lower than
from the north as there are no terrain issues to avoid.
Runway 34R was selected to have the higher intercept
altitude to keep aircraft flying the ILS/GLS approach
higher above residential areas until crossing the east
coast of Port Phillip Bay.

As a result of vertical separation requirements, the
introduction of the parallel runway system will result in
an increase in the track miles needed to be flown by
arriving aircraft that will enable them to fly the ILS/GLS
approaches. Flight paths for RNP-AR approaches and
independent visual approaches (short tracks) will be
beneficial in minimising the number of track miles flown,
when conditions allow.

These visual and RNP-AR flight paths would intercept
the runway centre line no closer than four nautical miles
(7.5 kilometres) from the landing threshold of the runway.
The exact intercept distance will be determined in the
detailed airspace design.

Missed approaches from runway 34R will turn right 30
degrees to provide the required divergence between the
missed approach track and the adjacent parallel runway
departure track. Missed approaches from runway 34L will
continue straight ahead.

Figure C2.30 indicates differences between the existing
arrival flight paths for runway 34R and the proposed
arrival flight paths for runways 34R and 34L.

C2.5.9.5
Segregated mode operations
34L departures/34R arrivals (SM1)

Figure C2.31 and Figure C2.33 show the proposed flight
paths for segregated mode operations with departures
from the new north-south runway 34L and arrivals to the
existing north-south runway 34R (Segregated Mode SM1).

Some ultra-long-haul departures must use the existing
north-south runway in this mode due to runway-length
requirements.

Departures from runway 34L will use the same

departure paths as those used in mixed mode except for
departures to the north east. This provides the required
separation from the missed approach from runway 34R.

Departures to north eastern destinations using this
procedure will join a similar flight path to the mixed
mode departure from runway 34R.

Figure C2.32 indicates differences between the existing
departure flight paths for runway 34R and the proposed
departure flight paths for runway 34L for Segregated
Mode SM1.

As there are no arrivals to runway 34L, the arrival flight
paths to runway 34R can be designed to be more
efficient. Wherever possible, existing arrival flight paths
were used.

Figure C2.34 indicates differences between the existing
arrival flight paths for runway 34R and the proposed arrival
flight paths for runway 34R for Segregated Mode SM1.

C2.5.9.6
Segregated mode operations
16L Departures/16R arrivals (SM2)

Figure C2.35 and Figure C2.37 show the proposed
departure and arrival flight paths for Segregated Mode
16L Departures/16R Arrivals (Segregated Mode SM2).

Departures from 16L to the south, east and northeast
are the same as those used in mixed mode due to the
separation requirement with Essendon Fields.

Departures to the west and northwest must maintain
runway heading to provide initial separation with the
missed approach path from runway 16R, which will turn
right more than 30 degrees. Finalisation of Runway 16L
SID procedure will consider the safe avoidance of the
Sydenham Radio Mast during the airspace detailed
design process. The SIDs follow different paths than
the mixed mode SIDs as there are fewer constraints on
design (e.g. the long ILS/GLS approach from the south
west).

Figure C2.36 indicates differences between the existing
departure flight paths for runway 16L and the proposed
departure flight paths for runway 16L for Segregated
Mode SM2.



Figure C2.27

Proposed departure flight paths (SIDs) for runways 34L and 34R (mixed mode).

Mixed mode runway
34L and 34R departures

LEGEND

[ Airport Boundary
Il Runways

[ Study Area
Industrial

Residential

Rural Residential
Commercial

Open Space

Green Wedge Zone
Potential Owerflight Areas

50km

Note: Potential overflight areas are shown up to
approximately 10,000t for clarity. Aircraft may be audible
and/or visible beyond the extent of the overflight areas shown.




Part C

Chapter C2

Figure C2.28

Differences between existing and proposed departure flight paths for runways 34R and 34L (mixed mode)
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Melbourne Airport's Third Runway

Figure C2.29

Proposed arrival flight paths (STARs) for runways 34L and 34R (mixed mode)
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Figure C2.30

Differences between existing and proposed arrival flight paths for runways 34R and 34L (mixed mode)
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Figure C2.31

Proposed departure flight paths (SIDs) for runways 34L and 34R - segregated mode SM1
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Figure C2.32

Differences between existing and proposed departure flight paths for runways 34R and 34L (segregated mode SM1)
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Figure C2.33

Proposed arrival flight paths (STARs) for runway 34R (segregated mode SM1)
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Differences between existing and proposed arrival flight paths for runway 34R (segregated mode SM1)
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Figure C2.35
Proposed departure flight paths (SIDs) for runway 16L (segregated mode SM2)
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Figure C2.36
Differences between existing and proposed departure flight paths for runway 16L (segregated mode SM2)
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Melbourne Airport's Third Runway

Figure C2.37
Proposed arrival flight paths (STARs) for runway 16R (segregated mode SM2)
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Figure C2.38
Differences between existing and proposed arrival flight paths for runway 16R (segregated mode SM2)
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Figure C2.39

Proposed departure flight paths (SIDs) on runway 34R (segregated mode SM3)
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Figure C2.40
Differences between existing and proposed departure flight paths for runway 34R (segregated mode SM3)
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Figure C2.41

Proposed arrival flight paths (STARs) for runway 34L (segregated mode SM3)
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Figure C2.42
Differences between existing and proposed arrival flight paths for runway 34L (segregated mode SM3)
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Figure C2.43

Proposed departure flight paths (SIDs) for runway 16R and 16L (segregated mode SM4)
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Figure C2.44
Differences between existing and proposed departure flight paths for runway 16R (segregated mode SM4)
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Melbourne Airport's Third Runway

Figure C2.45
Proposed arrival flight paths (STARs) for runway 16L (segregated mode SM4)
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Figure C2.46
Differences between existing and proposed arrival flight paths for runway 16L (segregated mode SM4)
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As there are no arrivals to runway 16L, the arrival flight
paths to runway 16R can be designed to be more efficient.
Wherever possible, existing arrival flight paths were used,
the exception being those from the south west.

Figure C2.38 indicates differences between the existing
arrival flight paths for runway 16L and the proposed
arrival flight paths for runway 16R for Segregated

Mode SM2.

C2.5.9.7
Segregated mode operations
34R departures/34L arrivals

Figure C2.39 and Figure C2.41 show the proposed
departure flight paths for Segregated Mode 34R
Departures/34L Arrivals (Segregated Mode SM3).

Departures from runway 34R will maintain runway
heading for approximately two nautical miles (3.7
kilometres) before turning right for destinations to the
north-east, east and south-east. The delay in the turn

is to avoid noise sensitive areas close to the airport.
Departures to the north-west and west will continue on
runway heading to separate from the missed approach
path from runway 34L, (which will turn left a minimum of
30 degrees) before turning west. The flight paths follow
wherever practicable those used today from existing
runway 34.

Figure C2.40 indicates differences between the existing
departure flight paths for runway 34R and the proposed
departure flight paths for runway 34R for Segregated
Mode SM3.

As there are no arrivals to runway 34R, the arrival flight
paths to runway 34L can be designed to be more
efficient. Wherever possible, existing arrival flight paths
were used. The flight paths are essentially the same as
those used for arrivals to 34R in Segregated mode apart
from the final approach path.

Figure C2.42 indicates differences between the existing
arrival flight paths for runway 34R and the proposed
departure flight paths for runway 34L for segregated
Mode SM3.

C2.5.9.8
Segregated mode operations
16R departures/16L arrivals

Figure C2.43 and Figure C2.45 show the proposed
departure flight paths for Segregated Mode 16R
Departures/16L Arrivals (Segregated Mode SM4).

Departures from runway 16R will maintain runway
heading for approximately two nautical miles (3.7
kilometres) before turning right a minimum of 30 degrees
to separate from the missed approach from runway

16L. The delay in the turn is because of the proximity

of the Sydenham radio mast to the south-west of M3R.
Departures from 16R to the south and north-east use the
same flight paths as those in mixed mode.

Departures to the south east track out on the same
flight path as those heading south before turning east

at the northern shore of Port Phillip Bay. This provides
the required separation with Essendon Fields Airport
and aligns the flight path with other south easterly
departure paths.

Departures to the west and north west follow the
same paths as the segregated mode departures from
runway 16L.

Figure C2.44 indicates differences between the existing
departure flight paths for runway 16L and the proposed
departure flight paths for runway 16R for Segregated
Mode SM4.

As there are no arrivals to runway 16R, the arrival flight
paths to runway 16L can be designed to be more
efficient. Wherever possible, existing arrival flight paths
were used, the exception being those from the south-
west. The flight paths are essentially the same as those
used for arrivals to 16R in segregated mode, apart from
the final approach path.

Figure C2.46 indicates differences between the
existing arrival flight paths for runway 16L and the
proposed arrival flight paths for runway 16L for
Segregated Mode SM4.

C2.5.9.9
SODPROPS - 16R Arrivals/34R Departures

Figure C2.47 shows the proposed departure and arrival
flight paths for SODPROPS.

SODPROPS is a runway mode employed at Sydney and
Brisbane airports to minimise community exposure

to aircraft noise during the night. SODPROPS is most
logically established to the north of Melbourne Airport,
as this region has the lowest population density in the
vicinity of the airport. Arrivals would be flown to runway
16R and departures from runway 34R.

There are specific weather requirements applying to

this mode in terms of cloud base, visibility and wind
strength and direction. Departures must turn a minimum
of 15 degrees away from the arrival path. These strict
weather and operational requirements make SODPROPS
a complex mode. Itis expected that SODPROPS will only
be available for less than 30 per cent of all night periods
(nb. calculations are based on SODPROPS conditions for
periods of at least one hour). Melbourne Airport will work
closely with the Department of Infrastructure, Transport,
Regional Development, Communications and the Arts
(DITRDCA), CASA, Airservices and airlines to explore
safe changes to the criteria that may allow greater use of
the mode and therefore greater concentration of aircraft
noise at night to the north of

the airport.

Arrivals to runway 16R for aircraft arriving from the north
and west are that same as those used in segregated
mode, however arrivals from the east cannot fly the same
paths due to departing traffic. In this case, arrivals from
the east must fly to the west of the airport to make their
approach. Aircraft will be relatively high until established
to the west of the airport.
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Figure C2.47
Proposed arrival flight paths (STARs) for runway 16R and departure flight paths (SIDs) for runway 34R -
SODPROPS Mode (Night)

Departures to north-west routes
from Runway 16R must reach ]
sufficient altitude to pass above -
Arrivals and maintain compliant
separation safety standards.

Eastern Arrivals to Runway 16R
follow a different path to mixed
mode and segregated mode flight
?paths. This is to maintain compliant
separation safety standards with
Departures from Runway 34R.

J'

SODPROPS
runway 16R arrivals -
runway 34R departures

f

v
@‘

D

LEGEND

[ Airport Boundary Commercial

I Runways Open Space

1 Study Area Green Wedge Zone
Indt.Jstriaf = Potential Arrivals Overfhght_ Areas Note: Potential overflight areas are shown up to
Residential Potential Departures Overflight Areas approximately 10,000ft for clarity. Aircraft may be audible
Rural Residential and/or visible beyond the extent of the overflight areas shown.




Figure C2.48

Melbourne Airport and Essendon Fields Airport
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Figure C2.49

Melbourne Airport and Essendon Fields Airport existing runway relationship
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Figure C2.50

Melbourne Airport and Essendon Fields Airport new runway relationship
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Departures must turn right 15 degrees immediately
after take-off. For aircraft heading to the north-east,
east and south, the flight paths are the same as mixed
and segregated mode departures from runway 34R.
SODPROPS is only operated in visual conditions and
requires at least eight kilometres of visibility and a
minimum cloud base of ~2,500 feet (subject to further
work in the detailed airspace design).

Departures to the west must stay on a northerly track
until they are high enough to cross the arriving flight
paths. This results in a slightly different flight path than
that used in mixed mode from runway 34R.

C2.5.10
Arrivals and departures on the existing east-west
runway (09/27)

It is expected that flight paths for operations on the
existing east-west runway (09/27) will remain essentially
the same as today. Runway 09/27 remains an important
element of Melbourne Airport’s operation following
M3R. Feedback during the public exhibition clearly
demonstrated community desire for its ongoing use for
sharing noise, especially at night.

Melbourne Airport acknowledges that there is significant
opportunity to introduce operating modes that promote
use of Runway 09/27 with the objective of noise sharing.
The process of detailed airspace design (pending
approval of the M3R MDP) shall incorporate this
objective and include updated noise modelling.

C2.5.11
Interaction with Essendon Fields Airport operations

Due to the proximity of Essendon Fields Airport, the
changes to airspace architecture required for M3R will
alter the interaction between the airports’ operations.
This section outlines the key issues and resulting traffic
management considerations M3R may introduce
because of the airports’ proximity.

Figure C2.51
Runway Mode compatibility

Melbourne Airport Essendon Fields

Runway Runway

16/34 96.6% 17/35 95.6%

Runway 26 1.0%

Figure C2.48, Figure C2.49 and Figure C2.50 show
the relative locations and proximity of Essendon
Fields Airport to Melbourne Airport and the runway
configuration following M3R.

Melbourne Airport has been engaging with Essendon
Fields Airport and Airservices to explore how the
impacts of M3R should be managed to assure safe and
effective operations for all parties. There exists currently
a comprehensive set of air traffic control procedures
(designed and maintained by Airservices) that facilitates
the current safe and efficient coordination of operations
between Melbourne and Essendon Fields airports.

When parallel operations are operating at Melbourne
Airport, most operations at Essendon Fields Airport
would also be using their north-south runway (17/35).
Essendon Fields Airport would normally expect to
operate runway 35 when Melbourne Airport traffic is
operating runway 34, or runway 17 when Melbourne is
operating runway 16.

Most of the time, complementary runway mode
selections can be made that facilitate independent
operations at the airports. However, in certain wind and
weather conditions, dependencies arise. The impact

of the dependencies has been analysed for all existing
runway combinations (for example, when aircraft at
Melbourne require the use of runway 16 for arrivals and
departures, and aircraft at Essendon require the use of
runway 26).

In good weather, the separation of aircraft is achieved
using visual techniques. Good weather conditions at
Essendon Fields occur approximately 92 per cent of the
time, however when the weather deteriorates pilots must
use instrument departure and approach procedures. All
of Melbourne Airport’s runways can be accessed using
instrument procedures but at Essendon Fields only
runways 17 and 26 have such procedures.

During periods of poor weather when non-
complementary runway modes are in use, a slot scheme
may be imposed on arrivals into Essendon Fields that
permits only two approaches an hour to be made. These
poor weather conditions exist approximately eight per
cent of the year but the scheme is only implemented
about four per cent of the year (~15 days). The scheme
allows high capacity passenger operations into
Melbourne to continue with minimal disruption, and
reduces operational complexity and workload for air
traffic controllers. However, mission critical operations
to/from Essendon Fields (such as Air Ambulance and law
enforcement flights) are still given the highest priority.

The introduction of the third runway at Melbourne will
require a change to the arrival and departure paths to
comply with rules for parallel runway operations. Analysis
of 13 years of wind and weather data has shown that the
two airports can be operating in complementary modes
(runways 16/34 and 17/35) for 95.6 per cent of the time.

For one per cent of the time, due to wind, aircraft at
Essendon Fields would require the use of runway 26
when Melbourne is using the north/south parallel
runways. These periods of non-complementary runway



operations would be typically 30-60 minutes in length.
For 3.4 per cent of the time, during periods of strong
westerly winds, Melbourne and Essendon Fields operate
runways 27 and 26 respectively.

All arrivals and departures to/from the north of Essendon
Fields (runway 17 arrivals and runway 35 departures) are
more than three nautical miles away from arrivals and
departures to/from the new runway (runway 16 arrivals
and runway 34 departures) and therefore are separated.

All arrivals and departures to/from the south of Essendon
Fields (runway 35 arrivals and runway 17 departures)
gradually converge south of the aerodromes (due to the
alignment of the runway headings).

Separation standards for parallel and near-parallel
runways are the same. The convergence between
runways 16/34 and 17/35 is sixdegrees (Melbourne
runway heading is 160 degrees and Essendon Fields
is 166 degrees) and this qualifies the runways to be
classified as 'near-parallel.

It is proposed to operate the three runways (16R/16L/17
and 34L/34R/35) as two distinct sets of parallel runways
rather than as triple parallel runways (i.e. 16L/34R and
16R/34L as one set of parallels and 16L/34R and 17/35
as the other). This is because, in Australia, rules exist for
the use of two parallel runways but not for triple parallel
runways. Operations between the new north-south
runway 16R/34L and Essendon Fields runway 17/35 are
sufficiently separated so as not to be interdependent.

In visual conditions it is anticipated that aircraft
operations will continue as they do today, with a similar
dependence on visual separation and coordination
between the various ATC positions responsible for the
airspace. In marginal weather (when aircraft must use
instrument procedures to arrive and depart safely) a
new way of operating will be required, particularly if
independent operations are to occur.

For instrument arrivals to runways 16L and 17, new rules
will establish the near-parallel nature of the relationship
between runway centrelines. For instrument departures
and missed approaches from runway 16L and arrivals to
runway 17, a new separation standard, supported by a
safety case, would require agreement with CASA. If this
cannot be achieved, a dependency between arrivals

to runway 17, and departures/missed approaches from
runway 16L, in instrument weather conditions would be
necessary. The same is true for departures and missed
approaches from runway 35 and arrivals to runway 34R
at Melbourne.

Essendon Fields runway 35 is not equipped for
instrument approach procedures. Therefore, in
instrument weather conditions, when Essendon Fields
is operating runway 35 and Melbourne is operating
runway 34R, approach restrictions apply. In the future,
when traffic conditions warrant, Melbourne Airport is
committed to working with Essendon Fields Airport
to support the enablement of independent parallel
instrument procedures.

The parallel runway separation standards also require the
missed approach paths and departure paths of parallel
runways to be separated. To achieve this, the missed

approach paths for runways 17 and 35 would need to
track to the east of Essendon Fields and be separated by
a minimum of 30 degrees from the Melbourne 16L/34R
departure paths.

There are currently no STARs or procedural SIDs at
Essendon Fields. In instrument weather conditions,
arriving aircraft are radar vectored by ATC to the
commencement points of the instrument approach
procedures, and departures use a radar SID and are
vectored by ATC clear of other traffic.

The parallel runway separation rules are based on
aircraft executing instrument approach and departure
procedures using designated navigation performance
standards (RNP1). The use of procedural SIDs and STARs
(designed to strategically separate the flows of arriving
and departing aircraft) enhances safety, improves
efficiency, and reduces complexity and workload

for ATC. Therefore, where practical, procedural SIDs
and STARs would be designed for Runways 08, 17, 26
and 35 at Essendon. These SIDs and STARs would be
incorporated in the Melbourne Basin airspace design
to ensure, wherever possible, that operations into
Melbourne Airport and Essendon Fields Airport could
continue independently.

Due to the parallel runway separation rules used to permit
independent approaches in poor weather, more controlled
airspace may be required over the northern part of Port
Phillip Bay to contain the instrument approach procedures
to Melbourne and Essendon Airports.

C2.5.111
Indicative noise impact of M3R on Essendon Fields
Airport operations

As a result of M3R and the associated change to airspace
operations for Melbourne Airport (i.e. increased use of
north-south parallel runway operations at Melbourne
Airport) there will be some effects on Essendon Fields
Airport's operations. The detail of these impacts is
partially dependent on the forecast mix of aircraft
operations for Essendon Fields Airport.

During the preparation of this MDP, Essendon Fields
Airport Pty Ltd (EAPL) advertised a preliminary version
of its draft Master Plan (dMP) 2019 which was available
for public consultation from 2 April 2019 to 2 July 2019.
Melbourne Airport subsequently announced on 14
November 2019 it would begin preparing plans for its
third runway to be built in a north-south orientation.

The EAPL dMP had been prepared based on Melbourne
Airport’s proposed third runway being oriented
east-west.

In response to EAPL community feedback and
agreement from the Minister for Infrastructure, the dMP
2019 was withdrawn. EAPL were granted an extension
for submission of a new dMP to 31 January 2023 (the
2013 EAPL Master Plan remains in effect). The extension
allows Melbourne Airport to progress the planning
approvals for M3R and share this information with EAPL.
This information will enable EAPL to update all plans
and forecasts in the dMP in consideration of Melbourne
Airport’s changed plans, consult with the community and
submit a new dMP before the extension deadline.



This is considered by both organisations to be a sound
outcome for the community because the two Master
Plans will contain the most up-to-date information to
inform community consultation.

Based on the best information currently available to
Melbourne Airport, it is expected that M3R will result

in an increase in the proportion of total movements at
Essendon Fields Airport using the north-south runway
(17/35) and a reduction in the proportion of movements
using the east-west runway (08/26). This will likely result
in some increase in aircraft noise impacts to the north
and south of Essendon Fields Airport, and also resultin a
decrease of aircraft noise impacts to the east and west.

The actual impacts on operations and aircraft noise will
be a function of M3R in combination with Essendon
Fields Airport’s forecast operations. The impacts will
depend on several factors, including but not limited to:

¢ Availability of aircraft forecast schedules for Essendon
Fields Airport

* Essendon Fields Airport requiring information on the
M3R airspace and operational assumptions to be in a
position to complete their own noise assessments.

A quantitative assessment of aircraft noise impacts
relating to Essendon Fields Airport operations has
therefore not been included in this MDP.

C2.5.12
Interaction with Avalon International Airport

Avalon International Airport is 50 kilometres south west
of Melbourne airport and has a single runway, 18/36.
The airport is available 24 hours and most operations
are domestic and international Low-Cost Carrier (LCC)
Regular Passenger Transport (RPT) operations.

The airport also attracts flying training operators,

who use the airspace and instrument approach
procedures for training.

As Avalon is a considerable distance from Melbourne
Airport there is no relationship between runway
operations, and the instrument approaches do not
require de-confliction. However, the introduction of the
new runway and associated flightpaths will require a
holistic review of all flight paths within the Melbourne
Basin, including the SIDs and STARs used by aircraft
operating at Avalon.

C2.5.13
Interaction with RAAF Base Point Cook Aerodrome

Point Cook aerodrome is 30 kilometres south of
Melbourne Airport and has two runways (17/35 and
04/22). The base is home to the Royal Australian Air
Force (RAAF) Museum and hosts regular vintage aircraft
displays. The Department of Defence declares its own
Restricted Airspace, activated when displays occur.
There are also flying training and charter operations
conducted at the aerodrome. It is anticipated that the
longer ILS arrivals to Melbourne’s new runway 34L will
conflict with operations at Point Cook to some extent;
and there is a RNAV approach to Point Cook’s runway

35 that will need to be reviewed. There are no SIDs or
STARs associated with Point Cook due to low volumes
of traffic and types of operations. The Department of
Defence has been consulted and will be included in the
M3R detailed airspace design process.

C2.5.14
Interaction with Moorabbin Airport

Moorabbin airport is 40 kilometres south-east of
Melbourne Airport and has two sets of parallel runways
(17/35 and 13/31). It is one of Australia’s busiest pilot
training airports and hosts fixed wing and helicopter
flying training, and some RPT and charter operations.

As Moorabbin is a considerable distance from
Melbourne Airport there is no relationship between
runway operations. Due to the types of flying operations
there are no SIDs or STARs associated with Moorabbin.
There are, however, instrument approach procedures
that originate to the north and west of the airport that
will require review during the detailed airspace design
process of M3R.

C2.5.15
Proposed controlled airspace for M3R

Operations on the proposed parallel runways at
Melbourne Airport must remain contained within
controlled airspace. Some changes to the extent of the
controlled airspace, specifically to the south, west and
north, will be required to meet parallel runway intercept
requirements (for independent operations).

Lowered Control Area (CTA) ‘steps’ are necessary so
aircraft can approach at lower altitudes than required
for single runway continuous descent approach arrivals.
These will be subject to a formal airspace change
proposal closer to the opening of M3R. During the
detailed airspace design, efforts will be made where
practicable to reduce the extent of additional controlled
airspace required.

Changes to Australian airspace are made through the
Office of Airspace Regulation (OAR) and are facilitated
through an Airspace Change Proposal (ACP). This ACP
must contain the safety case that drives the proposal
and demonstrate evidence of consultation with relevant
stakeholders. An ACP will be prepared once detailed
airspace design is completed for M3R.

The process for protecting operational airspace from
intrusions by obstacles is discussed in Chapter C5:
Airspace Hazards and Risks.

Airspace design at major airports is complex. The safety
of aircraft operations is paramount and, as described

in preceding sections, the procedures used are
governed by strict international and national standards.
Additionally, flight paths and procedures must permit
efficient processing of the air traffic. Because of these



requirements, opportunities to mitigate aircraft noise
and emissions through airspace design are limited.

The overall impact of aircraft noise from Melbourne
Airport is somewhat mitigated by the presence of green
wedges (particularly to the north and west of the airport)
which have been enshrined in Victorian legislation and
the Victoria Planning Provisions. Several additional
technical measures have been incorporated into
airspace design.

The preliminary airspace design incorporates a number
of considerations aligned with the Airservices Flight

Path Design Principles that seek to minimise the

impacts of aircraft noise on sensitive areas. Where
possible, adjustments to flight paths were made during
the iterative preliminary design process to improve

noise outcomes. The section below highlights several
improvements incorporated through the development of
the concept airspace design. These include but are not
limited to improvements in the following:

® Less noise in densely populated residential areas

¢ Reduced fuel burn and emissions through track
shortening and use of Continuous Climb Operation
(CCO) and Continuous Decent Approaches (CDA)

¢ Introduction of new flight modes such as segregated
mode which allow flight paths to remain in similar
locations to existing procedures.

C2.6.1
Initial concept

The first part of the design process was to establish

a team of experts drawn from Airservices’ ATC, airspace
and environment teams, and Melbourne Airport’s

M3R program. A set of functional requirements was
produced incorporating international and national

rules for parallel runway procedures, and social and
environmental objectives.

The first airspace ‘sketches’ focused primarily on rule

set compliance to gain a broad understanding of the
boundaries within which the team needed to work and to
identify where terrain may influence the design. Building
on the initial basis, iterations were made that focused

on improving noise and environmental outcomes.

These iterations referenced potential noise and visually
sensitive sites that had been identified in advance of

this process through mapping and analysis of existing
communities out as far as 35 nautical miles (70 kilometres)
from Melbourne Airport. This analysis has considered
Alirservices' latest processes and internal operating
procedures for airspace changes across Australia.

As and when new information became available (such as
where future residential areas are being established) the
preliminary design was revisited and adjustments made
(where possible).

C2.6.2
Departures from runway 34L/R

As described previously, there is a relationship between
departure and missed approach paths that must be

applied for the runways to operate independently.
The team examined how this relationship should be
applied to departures from runways 34L and 34R in
order to achieve a balance between operational and
environmental requirements.

As can be seen in Figure C2.52, early projections of
mixed-mode departures required aircraft to turn left
from 34L and fly straight ahead and turn sharply right
from 34R. The design then evolved and the outcome of
the preliminary design process was for a slight left turn
from runway 34L and a smaller right turn from runway
34R. This provided several benefits:

* North bound departures from 34L were moved to the
east of Sunbury and away from future higher density
residential areas

* West bound departures from 34L were moved to
be south of Sunbury and closer to the existing
departure path

¢ Continuous climb operations were facilitated from
34L to reduce noise on the most used paths (those
going north east)

¢ North bound departures from 34R were moved to be
west of future higher density residential areas

* The departure paths were also largely suitable for
segregated mode operations and therefore fewer new
flight paths had to be designed.

These changes made in the design process are aligned
with the following Airservices design principles:

¢ Consider concentrating aircraft operations to avoid
defined noise sensitive sites

* Design flight paths that deliver operational efficiency
and predictability, and minimise the effect on the
environment through reducing fuel consumption
and emissions

¢ Consider flight paths that optimise airport capacity
and meet future airport requirements. Consider
current and expected future noise exposure when
designing flight paths.

C2.6.3
Arrivals to runway 34L/R

During mixed mode operations, the longer ILS/GLS
arrivals to runways 34L/R commence over Port Phillip
Bay at 3,000 and 4,000 feet respectively. As there

are no terrain concerns to the south of the airport it
would have been possible to reduce the heights of the
commencement points and move them closer to the
airport — thus reducing the number of miles flown and
therefore fuel burn and emissions. However, to do this
would require aircraft to be lower over residential areas
to the south-east and south-west of Melbourne.

The design team worked to keep aircraft higher until
they had crossed the coast to generate better noise
outcomes. The cost in terms of fuel burn and emissions
was tempered through the facilitation of continuous
descent techniques that allow the aircraft to descend
under minimum power, this also reduces aircraft noise
on the ground.
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Figure C2.52
Runway 34 Departure evolution
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Melbourne Airport's Third Runway

Figure C2.53
Runway 34 Approaches
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During mixed-mode operations the longer ILS/GLS
arrivals to runways 34L/R commence over Port Phillip
Bay at 3000 and 4000 feet respectively.

As there are no terrain concerns to the south of the
airport it would have been possible to reduce the
heights of the commencement points and move them
closer to the airport. o
The design team worked to keep aircraft higher until
they had crossed the coast to deliver improved
community noise outcomes.
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The flight path designs also permit shorter approaches
that use the most modern RNP-AR design standards

to be flown. These approaches are fuel and emissions
efficient, offer more flexibility in terms of geometry,

and use continuous descent techniques for better noise
outcomes. It is anticipated that most of the domestic
fleet of jet aircraft will be able to use these approaches,
as well as a growing share of international aircraft. For
arrivals to 34L, flightpaths have been designed to overfly,
as far as practicable, industrial areas to the south-east

of the airport. For arrivals to 34R, aircraft track over the
water and port. These approaches are higher and wider
than the approaches to 34L until they are over water. This
layout alleviates access to Point Cook, and Essendon
Fields runway 35, it does not impinge on the light aircraft
routes around Port Phillip Bay.

To minimise the number of flight paths, the STAR

tracks will be used for aircraft flying visual approaches.
The aircraft will follow a similar path over ground but
the pilot will comply with independent visual approach
rules. It is anticipated that 80 per cent of arriving aircraft
will use the shorter RNP-AR or visual approach paths.
See Figure C2.53.

During segregated mode operations, arrival flight paths
can revert to those currently in use, with minor changes
to facilitate access to the new runway final approach
paths. With mixed mode and segregated mode being
used at different times of the day, this will share arriving
aircraft across the new and existing flightpaths.

These changes are aligned with the following Airservices
design principles:

* Consider concentrating aircraft operations to avoid
defined noise sensitive sites

* Where high-density residential areas are exposed
to noise, consider flight path designs that distribute
aircraft operations, so that noise can be shared

¢ Design flight paths to facilitate access to all
appropriate airspace users

* Design flight paths that deliver operational efficiency
and predictability, and minimise the effect on the
environment through reducing fuel consumption and
emissions

¢ Consider flight paths that optimise capacity and meet
future airport requirements

¢ Consider flight paths that optimise overall network
operations including consideration of operations at
adjacent airports

e Consider innovation and technology advancements in
navigation and aircraft design

¢ Consider current and expected future noise exposure
when designing flight paths.

C2.6.4
Departures from runways 16L/R

Departures from runways 16L and 16R during mixed
mode operations are constrained by the Sydenham radio
mast to the west and Essendon Fields Airport to the
east. See Figure C2.54.

Departures from runway 16L will maintain runway track
and climb to 4,000 feet before turning east. This is to
remain separated from Essendon Fields runway 17
departures, which turn left and climb to 3,000 feet.

Due to the proximity of the Sydenham radio mast
(elevation 735 metres /1029 feet AMSL) departures from
runway 16R must stay on runway track for two nautical
miles before they commence a turn to the right. This turn
must be 30 degrees away from the departure from 16L
and keep the aircraft laterally separated from the mast.

Noise Abatement Departure Procedures (NADP) will be
used wherever possible to minimise noise effects caused
by the departing aircraft on these constrained flight
paths. The potential benefits of using noise abatement
climb procedures to minimise noise effects on residential
areas will be investigated in the detailed airspace design.

In segregated mode, the restrictions still exist except
some departures from runway 16L can turn west once
separated from the potential missed approach path from
runway 16R using similar flight paths to those used today
and those from 16R during mixed mode.

These changes made in the design process are aligned
with the following Airservices design principles:

e Consider concentrating aircraft operations to avoid
defined noise sensitive sites

* Where noise exposure is unavoidable, consider noise-
abatement procedures that adjust aircraft operations
to reduce noise impacts, including consideration of
the time of these operations

* Design flight paths to facilitate access to all
appropriate airspace users

¢ Design flight paths that deliver operational efficiency
and predictability and minimise the effect on the
environment through reducing fuel consumption and
emissions

¢ Consider flight paths that optimise airport capacity
and meet future airport requirements

® Consider flight paths that optimise overall network
operations including consideration of operations at
adjacent airports.
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Melbourne Airport's Third Runway

Figure C2.54
Runway 16L, Runway 16R and Essendon Fields Runway 17 departure constraints
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Figure C2.55
Runway 16 Arrivals

During mixed-mode aperations,
the longer ILS/GLS arrivals to
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These approaches must commence
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Mount Macedon.
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C2.6.5
Arrivals to runway 16L/R

One unavoidable flight path change from the existing
route structure had to be made to accommodate arrivals
from the south-west, which currently track south and
east of the airport to arrive on runway 16L. The current
procedure is designed primarily to avoid departures from
runway 27, which are often used in combination with
ru