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6.2 Growth Forecasts for
Aviation
Planning for aviation-related facilities (runways and
taxiways, hangars and other facilities) for the Airport
is based on a range of factors, including current
aviation activity and forecast aviation traffic growth.
Currently, over 250 businesses are located within
the Airport, including approximately 50 aviation
related customers.

The Airport has been a base for low-capacity
Regular Public Transport (RPT) services since the
1970s, serving the Bass Strait Islands, Northern
Tasmania and Victorian regional centres. These
have been limited to 8-9 seat Piper PA-31 Chieftain
aircraft and 18-seat Embraer EMB-120 Bandeirante
aircraft. Currently the only RPT airline operating at
the Airport is King Island Airlines daily on a mixed
passenger/ freight schedule using Piper PA-31
Chieftain and Embraer EMB-120 Bandeirante aircraft.

The major aviation customers include:

6.2.2 Aircraft Movements

 flight training operators;

Aircraft movements at Moorabbin Airport were
230,000 in 2014, making it the third busiest airport
in Australia. Aircraft movements have been declining
over the last two decades as a result of reduced
recreational flying and reduced low-capacity
services to regional centres. Current movements are
42% below 1989 movements of 395,000 and 34%
below 2008 movements of 350,000.

 Aero Clubs;
 lower capacity regional airlines;
 Helicopter operators;
 Fuelling services for all major oil companies; and
 an Aviation Museum.

6.2.1 Current Aviation Activity
Moorabbin Airport is currently home to the most
number of flight training organisations of any airport
in Australia and South East Asia (16 organisations
are currently based at the Airport). These flight
training organisations are within aviation buildings
and annexes on Airport comprising 39 hangars and
numerous general-purpose buildings.
The 800 flight students who currently train on the
Airport every year do so in light single-engine piston
aircraft such as Cessna 152, Cessna 172, Cessna
182 and Piper PA-28 Warrior types.
Moorabbin Airport is working with a flight training
operator to assist them to service flight training
students from their international airlines and facilitate
further growth of aviation operations at Moorabbin
Airport. Moorabbin Airport continues to work with
operators to deliver student accommodation as
contemplated in the Non-Aviation Development
Plan in chapter 7. Over the near term, new flight
training opportunities may see an increase in base
movements from 10 – 15%.
MAC has entered into Heads of Agreement to
develop new training academy and simulator
facilities in Precinct 2. This follows public
announcements early in 2015 and specific advice to
the CACG.
In addition, and consistent with similar developments
at equivalent metropolitan airports in Australia, MAC
has been working through Heads of Agreement to
develop Stage 1, consisting of 150 beds, of a flight
student accommodation facility in Precinct 3.

Fixed-wing movements comprise approximately
85% of total movements and helicopters represent
around 15% of total movements, on average.
MAC’s aviation development plan provides the
settings necessary to deliver improved aviation
growth. This plan centres on expanding flight
training. For instance, the student and aircraft
numbers given above do not take account of recent
agreements reached concerning the establishment
of an international airline’s cadetship programme
at the Airport – a programme that will significantly
increase movements over time. Furthermore, the
Airport is progressing a light jet growth strategy. This
is a strategy that targets the operators of aircraft
which are capable of using existing Moorabbin
Airport infrastructure and which are looking to move
from their existing base of airport operations or
are commencing new operations. Given the ability
of Moorabbin Airport to offer competitive landing
charges, access to infrastructure, hangarage, and
access to other aviation, commercial and retail
services this is a strategy that MAC believes has the
potential to deliver significant benefits to Moorabbin
Airport and the region over time. If further feasibility
work establishes that there is sufficient demand,
MAC will consider the development of a light jet
precinct as a (part) use in Precinct 2 in the mid-term.
Figure 6.2 – Moorabbin Airport Historical Total
Annual Aircraft Movements, 1998-2014 shows
annual aircraft movements at the Airport recorded by
Airservices Australia since privatisation of the Airport
in 1998.

Aviation Development
Chapter Plan
Title

Historical Total Annual Aircraft Movements
400,000

350,000

300,000

250,000

200,000

150,000

100,000

50,000

2014 (F)

2013

2012

2011

2010

2009

2008

2007

2006

2005

2004

2003

2002

2001

2000

1999

1998

0

Figure 6.2 // Moorabbin Airport Hospital Total Annual Aircraft Movements, 1998-2014

This historical analysis highlights that aircraft
movement levels at the Airport have been highly
variable over the last 15 years or more. This is a
situation reflected at the other major metropolitan
general aviation airports in Australia and results,
at a basic level, from the sensitivity of the aviation
industry, and the general aviation sector in particular,
to global and national economic conditions.

Key drivers which influence the level of flight training
activity include the increasing popularity of sports
and recreational flying, in which training is generally
conducted at small regional aerodromes and
not at airports such as Moorabbin, and the large
overseas component of commercial students which
is dependent on the health of overseas markets.
Due to the cyclical variation in general aviation
activity, particularly flight training activity, the 20-year
forecasts in previous Master Plans have not proved
accurate.
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In 2004, MAC established a forecast for the
20 years to 2024 based on growth in aircraft
movements of 1.5% per annum. This growth level
had been used in the previous (1999) Master Plan
and resulted in a forecast of 348,000 movements in
2029. In the 2010 Master Plan, starting from a higher
base, a growth rate of 1.5% per annum resulted in
around 431,000 movements by 2029 and 500,000
movements by 2039.

Within the Asia-Pacific region especially, which
Australia is well placed to serve, demand for pilots
is expected to increase significantly over the next
decade.
As a result, the forecasts presented in this 2015
Master Plan reflect a range of possible scenarios,
as shown in Figure 6.3 – Moorabbin Airport
Forecast Total Annual Aircraft Movements,
2007-2035:

In response to the challenges involved in forecasting
aircraft movements at airports like Moorabbin, in
the 2010 Master Plan MAC adopted a forecast of
500,000 aircraft movements per year for long-term
planning. Work undertaken in relation to this 2015
Master Plan has further assessed and confirmed
that this number of movements is an appropriate
long-term planning assumption. The 2010 Master
Plan estimated that this level would be reached
between 2031 and 2039, depending on actual
traffic growth rates.

 the 2010 Master Plan forecast of 1.5% pa
growth commencing from 2007;
 growth at 1.5%, 2.0% and 2.5% pa from the
estimated 2014 annual movement level. Growth
rates of 1.5% to 2.5% per year are consistent
with forecasts adopted in recent Master Plans
by other major metropolitan general aviation
airports conducting similar roles such as
Bankstown, Parafield, Jandakot and Archerfield;
and

Forecasts based on trend extrapolation are highly
sensitive to the assumptions made in determining
historical trends from the data as well as the base
level of movements from which growth is forecast.
In the future, demand for flight training activity at the
Airport will be driven by the global requirement for
commercial pilots.

 an initial higher rate of growth assuming that
traffic levels are currently below the longterm trend and will return to the 2008 level
of 350,000 movements by 2020. Thereafter,
growth of 2.0% pa is indicated meaning that
under this scenario, 2035 movements of
approximately 370,000 are forecast.
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Figure 6.3 // Moorabbin Airport Forecast Total Annual Aircraft Movements, 2007-2035
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None of the forecast scenarios anticipate that
the long-range forecast of 500,000 movements
will be reached within the 20-year period of this
2015 Master Plan. Depending on the actual
growth experienced in practice, a level of 500,000
movements is expected to occur sometime between
2040 and 2060.
Nevertheless, MAC foresees an ultimate output of
around 2,000 students per year from flight training
organisations based at Moorabbin Airport. This is
around 2.5 times the current number of students.
Changes in training techniques, including an
increase in the use of simulators, are likely to mean
that growth in aircraft movements is not as high
as the growth in annual students over time. This
still suggests that capacity long-range forecast
of 500,000 movements, roughly twice the 2014
movement level or around 50% more than the 2008
peak, is an achievable planning objective.
Movement Type

Circuit Training

Fixed-Wing

Single Engine Piston

Over the last 14 years for which data are available,
the proportion of helicopter movements has
varied between 10 and 20% of the total aircraft
movements, and has averaged 15.2%. MAC
expects helicopter movements to grow in line with
fixed-wing movements and therefore the proportion
of helicopter movements is anticipated to remain
constant at 15%.
Figure 6.4 – Long-Range Aircraft Movement
Forecast Summary presents a breakdown of the
long-range forecast by the main aircraft types.
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Figure 6.4 // Long-Range Aircraft Movement Forecast Summary
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11.3

Managing Aircraft
Noise

11.3.1

Noise Abatement Measures

MAC does not control aircraft in flight and this 2015
Master Plan cannot directly address operational
issues or procedures relating to aircraft noise.

These aircraft noise management measures were
developed taking into account a number of relevant
factors, including Australian Standard AS 2021-2000
(Acoustics – Aircraft Noise Intrusion – Building Sites
and Construction).
The “Fly Friendly” measures are advisory, and not
mandatory, and there are other factors which will
determine where aircraft operate.
Airspace management is provided by Airservices
Australia. Airservices operates a Noise Enquiry
Service on telephone number 1800 802 584.

However, there are a number of existing noise
abatement measures that constitute a local “Fly
Friendly” programme which aims to mitigate some
areas of concern that have been raised. MAC
issues educational and advisory posters and other
material pertaining to noise abatement to flying
training organisations and other operators based at
Moorabbin Airport. Noise abatement procedures are
published in the Aeronautical Information Package

11.3.2

– En-Route Supplement Australia (AIP-ERSA). These
measures are periodically reviewed and an important
part of the discussions of the Moorabbin Airport
Community Aviation Consultation Group (CACG)
relates to noise issues. The CACG’s membership
includes representatives of local government bodies,
airlines and Airport users.

 are safe to operate;

MAC also participates in regular meetings with
the City of Kingston, Airservices Australia and with
groups such as the Dingley Village Community
Association. Issues in relation to noise and potential
noise abatement measures are frequently discussed
at these meetings.
In summary, the current noise abatement
procedures are:
 circuit training at Moorabbin is only allowed
between 8am and 9pm (winter) or 10pm
(summer) on weekdays and until 6pm or last
light, whichever is earlier, at weekends and on
public holidays, year round;
 aircraft departing from Runway 17R are
requested to delay any turn until they have flown
past Woodland Golf Club to minimise noise
intrusion over residential areas of Parkdale;
 aircraft departing Runway 35L are requested
to delay any turn until over Kingston Centre, to
minimise noise intrusion to residential property
immediately to the north west of the Airport; and
 pilots are at all times encouraged to be sensitive
to the needs of local residents, to minimise
throttle setting changes and to fly smoothly and
avoid abrupt changes in power whilst in the
circuit area of Moorabbin Airport.

Circuit Options Study

In response to concerns raised at the CACG
and by residents to the east of the Airport, MAC
has undertaken a feasibility study to investigate
potential options for adjusting the circuit flight paths.
The objective of the concept feasibility was the
identification of potential circuit paths which:
 comply with all relevant regulations;
 provide best noise outcomes for local residents;
 are consistent with existing Noise Abatement
measures;
 could deliver the aviation outcomes of the 2010
Master Plan; and
 would be supported by responsible aviation
operators.
A number of possibilities were considered in
consultation with key flight training organisations
based at Moorabbin Airport. Overall, the study
confirmed that aircraft operators endeavour to
conduct circuit training safely, whilst remaining
mindful of the Moorabbin Airport “Fly Friendly”
programme. However, no single solution was
identified that would satisfy both the noise concerns
raised by the community and the need for operators
to safely provide effective and cost efficient flight
training.
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11.3.3
i.

Australian Noise Exposure
Forecast

ANEF System
An Australian Noise Exposure Forecast (ANEF)
is a forecasting methodology that is used
throughout Australia to produce a contour
map representing various degrees of exposure
to aircraft noise for the areas surrounding an
airport. The contours produced result from
calculations based upon forecast aircraft
movements and the noise levels generated
by each movement. Under the ANEF system,
movements in the period 7pm to 7am are
given additional weight to reflect the increased
annoyance noise in this period is likely to
produce.
The ANEF system is one way of representing
aircraft noise. It is used to provide guidance
for land use planning in accordance with AS
2021-2015 Acoustics – Aircraft noise intrusion
– Building siting and construction. The Airports
Act requires that a master plan must include an
ANEF.
While accepting that the ANEF system is an
established land use planning tool used by State
planning authorities, MAC is of the view that
the ANEF should be used in conjunction with
other noise metrics. Such an approach will help
to ensure that any limitations of the ANEF are
mitigated and the most appropriate development
decisions are made in order to minimise noise
exposure for residents. In this context, the
limitations of the ANEF system include:
 community values have moved on such
that use of the ANEF system alone is no
longer appropriate when planning decisions
are made with respect to noise sensitive
developments;
 land use planning around airports should
ideally take into consideration the range
of noise information relevant to the local
community including the location of flight
paths, types of aircraft activity, numbers and
timing of aircraft movements, the intensity
of noise events from those movements and
the comparison to ambient noise levels;
 the ANEF Contours are only averages,
based on a complex formula. While the
formula does consider factors such as
noise frequency and volume, it is based on
a forecast of aircraft activity and assumes
standard flight routes:

 the ANEF Contours do not take into account
how bad aircraft noise may be at particular
times of day or year, or the frequency of
occasional loud events, the impact of
seasonal and daily weather conditions on
aircraft noise or the impact of aircraft noise
where aircraft deviate from flight paths;
 the ANEF Contours for an airport are
focused on the landing and take-off
trajectories of aircraft, but they do not
indicate the noise along flight paths in and
around the airport;
 AS2021-2015 assumes that aircraft noise
above acceptable levels can be mitigated
when in reality this may not be the case.
For example, building insulation is of no use
when residents are outside, utilising outdoor
living spaces or have their windows or doors
open; and
 the use of the ANEF as the sole metric for
aircraft noise gives a false impression that
noise stops at the ANEF contour barrier,
when in fact it can and does change on an
hourly, daily and monthly basis.
Given the above, other metrics are also used by
MAC to assess aircraft noise. In particular, MAC
is of the view that ”Number above” contours
should be adopted. These contours are
considered by the Department of Infrastructure
and Regional Development, Airservices Australia
and many airports to provide a more meaningful
summary of aircraft flight movements. These
“Number above” contours are further discussed
in Section 11.3.4.
ii. Development of the new ANEF – the
Integrated Noise Model
Notwithstanding MAC’s concerns with the
ANEF, a new ANEF for Moorabbin Airport has
been developed for this 2015 Master Plan,
using the latest version of the Integrated Noise
Model (INM) software. INM is developed by the
US Federal Aviation Administration (FAA) and
incorporates noise data for all commercially
produced aeroplanes and many helicopters. The
noise information is derived from measurements
of actual noise produced by each aircraft type
and the INM software has been extensively
validated over time. The use of INM to produce
the ANEF contours is an industry standard
methodology and is accepted by Airservices
Australia.
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Advances in the INM from Version 6.2 to
Version 7.0d have also affected the resulting
ANEF contours. Best practices for modelling
aircraft noise in the vicinity of airports have
continued to evolve, and Version 7.0d contains
several enhancements to remain consistent
with these best practices. The majority of the
new methods employed in Version 7.0d come
from international guidance documents and
reflect changes to the manner of calculation
of lateral attenuation, which relates to how
quickly noise levels reduce either side of an
aircraft’s path. In releasing Version 7.0, the FAA
acknowledged that these changes could have
significant impacts on calculated noise contour
shapes and areas, with the degree of impact
being study-dependent. INM Version 7.0 also
introduced a new methodology for modelling
helipads, which would be expected to have an
impact on the extent of the ANEF contour.
iii. Endorsement for Technical Accuracy
The ANEF is produced on behalf of MAC
and endorsed for technical accuracy by
Airservices Australia. Endorsement of ANEFs
must be undertaken in a manner approved
by the Minister for Infrastructure and Regional
Development.
This process ensures that the modelling
undertaken to prepare the ANEF is appropriate
and reflects the forecasts of aircraft movements
which the Airport expects will occur in future.
However, the Airport operator must demonstrate
that the forecast number of aircraft movements,
operating times and the aircraft types used
to produce the ANEF are not greater than the
physical capacity of the runway system, using
accepted and published methodologies.

iv. Moorabbin Airport ANEF
MAC has decided to adopt a ‘long-range ANEF’
for Moorabbin Airport, rather than a rolling 20year forecast. This approach is more relevant
to an Airport like Moorabbin where it is relatively
easy to assess the expected long-range number
of movements but the timeframe for reaching
that forecast is uncertain (but unlikely to be
within 20 years).
While the capacity of Moorabbin Airport is
assessed as being in the region of 650,000
movements annually, during the preparation of
the 2010 Master Plan it was determined after
consultation with State and local governments
that a long-range ANEF based on 500,000
movements was appropriate. Based on traffic
levels since the previous ANEF was prepared
in 2008, this long-range forecast of total
movements remains applicable and has been
adopted for the revised ANEF incorporated
within this 2015 Master Plan.
The modelling used to produce the revised
ANEF incorporates several changes from the
modelling included in the 2010 Master Plan. The
main differences are:
 removal of proposed extension of Runway
13L/31R;
 removal of Embraer 170 regional jet and
Bombardier Dash 8 turboprop aircraft
operations;
 adjustment of helicopter operations to
represent the historical proportion of
total movements. This results in a slight
increase in total helicopter movements and
a corresponding decrease in fixed-wing
movements within the total 500,000 annual
movement forecast;
 adjustment of the range of helicopter types
included in the model to better reflect
the actual range of helicopters currently
operating and expected to operate into the
future;
 inclusion of the Northern Helipad (in its
proposed long-term location) which did not
feature in the 2010 Master Plan;
 adjustment of the helicopter training circuit
for 17/35 operations within the model to
better reflect actual operations;
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 minor adjustments to the circuit training
flight paths within the model to reflect the
distribution of aircraft tracks derived from
historical radar track data; and
 application of the latest version of the
Integrated Noise Model software.
While (as indicated in Section 6.4.6) MAC is
likely to investigate options for relocation of the
Southern Helipad, the helipad is expected to
be retained in its current location for the next 5
years, and the revised ANEF for the Airport is
based on the Southern Helipad remaining in its
current location.
The revised ANEF for the Airport, produced
for the purpose of this 2015 Master Plan
and endorsed by Air Services Australia on
27 January 2015, is shown in Figure 11.5 –
Moorabbin Airport 2015 Endorsed ANEF.
v. ANEF Contours
A comparison of the ANEF contours from
the Airport’s 2010 Master Plan, and the new
ANEF endorsed by Air Services Australia on
27 January 2015, is shown in Figure 11.6 –
Moorabbin Airport 2010 and 2015 ANEF
Comparison.
For the reasons described in Sections 11.3.3
(ii) and (iv) above, there are a number of
changes to the ANEF contour as compared to
the previous ANEF within the 2010 Master Plan.
The main differences are:
 a large reduction in the extent of the 20
ANEF contour to the east of the Airport.
This is despite the fact that large numbers
of aircraft are still expected to operate
within this area, as illustrated in Figures
11.1 – Runways 17L, 17R, 35L and 35R
– Arrival, Departure and Training Flight
Paths and 11.2 – Runways 13L, 13R,
31L and 31R – Arrival, Departure and
Training Flight Paths, and by the Number
Above contours discussed below;
 a reduction in the extent of the 20 ANEF
contours to the north and south of the
Airport; and
 a slight increase in the extent of the 20
ANEF, 25 ANEF and 30 ANEF contours to
the west of the Airport.

11.3.4

Number-Above Contours

The National Airports Safeguarding Advisory
Group (NASAG), comprising Commonwealth,
State, and Territory transport and planning officials,
has overseen a process to quantify a range of
frequency-based aircraft noise events that might act
as triggers in future land use planning processes.
This has been done recognising the limitations of the
ANEF system discussed under Section 11.3.3.
MAC is supportive of the effective disclosure of
aircraft noise in accordance with the principles
established by NASAG and set out in the National
Airports Safeguarding Framework (NASF),
particularly Guideline A – Measures for Managing
the Impact of Aircraft Noise. MAC supports the
NASAG recommendation and has prepared
“number-above” contours as part of this 2015
Master Plan. These contours represent the number
of noise events above a defined noise level which
it is expected will be experienced at any point on
an average day based on the long-range forecast
of movements. For example, the 50 N-60 contour
connects all the points on the ground where 50
events with a noise level of 60 dB(A) or louder would
occur on an average day.
Number-above contour maps are shown in Figures
11.7 – “Number above” contours – N60 contour
map, 11.8 – “Number above” contours – N65
contour map and 11.9 – “Number above”
contours – N70 contour map. These maps clearly
show areas where residents are likely to experience
frequent exposure to noise events from aircraft
operations. Importantly, there are large areas which
are outside the 20 ANEF contour and yet which can
still be expected to receive frequent exposure to
audible aircraft operations.
In addition to “number above” contours, as noted
previously, MAC believes that the community should
be aware that in addition to the metrics described in
this section, there will be significant and increasing
activities within the CTR Zone.

