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Tyabb Airfield Noise Model Report    

Marshall Day Acoustics Pty Ltd has prepared this noise model report (November 2019) on behalf of 

the Mornington Peninsula Shire Council in relation to the Tyabb Airfield. The report provides a 

technical input to the discussion of noise management associated with aircraft movements. 

The report is primarily based on the Australian Noise Exposure (ANE) /noise contour methodology, 

as explained in the introductory sections of the report. However, the report does not constitute an 

approved Australian Noise Exposure Forecast (approved by Airservices Australia).  

Equally, as a technical report only, it has not been adopted by Council nor does it represent a 

position of Council.  The report states that: “the areas of the contours do not represent the extent 

of areas affected by aircraft noise, nor do they represent a bound of potential effects. The contours 

are presented and merely correspond to the noise metrics routinely used to provide information 

about aircraft noise information”.  

It is important to note that: 

• The model report is based on a range of assumptions and generalisations regarding aircraft 

types, the number of movements, flight paths, hours of operation, increase in aircraft 

movements over time etc as outlined in report.   

 

• The report is based on modelling, not on ground noise measurement. 

 

• Noise levels in the report are generally expressed in terms of annual average daily noise 

levels, that is, the modelled annual exposure divided by 365 days, rather than maximum 

expected noise levels on specific days, peak periods etc.    

 

• ANE and N Contour measurements are used primarily to provide aircraft noise information 

and to assess the suitability of sites for new development in proximity to airports. The model 

report does not seek to provide modelling based on other standards, such as Appendix E of 

the Australian Standard AS2021-2015 (Acoustics—Aircraft noise intrusion— Building siting 

and construction). 

The report should be read in the context of these limitations.  
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1.0 INTRODUCTION

The Mornington Peninsula Shire Council (the Council) adopted the Tyabb Airfield Precinct Plan (TAPP) 
in December 2017. The TAPP addresses a range of considerations including matters related to aircraft 
noise in the vicinity of the airfield. 

In particular, the TAPP notes aircraft noise to be one of the most important considerations for the 
longer term planning of the airfield, and recommends the preparation of an Airfield Master Plan and 
Aircraft Noise Management Plan to provide for the long-term operation of the airfield, and having 
regard to new noise sensitive development in the surrounding area of the airfield.

The Mornington Peninsula Shire Council and Victorian Government are responsible for land use 
planning decisions at sites around Tyabb Airfield. The key land use planning tool relating to new 
sensitive development around airports in Australia is the Australian Noise Exposure Forecast (ANEF), 
the official forecast of future aircraft noise exposure patterns, to inform land use planning in the 
surrounding area of the airfield. Importantly, Tyabb Airfield is not a core regulated airport under the 
Airports Act 1996 that requires airports to periodically produce ANEF maps for the surrounding areas.

The Council has commissioned Marshall Day Acoustics Pty Ltd (MDA) to undertake a noise modelling 
assessment for the Tyabb Airfield. The aim of the assessment is to provide the Council information 
about current and future noise levels around the Tyabb Airfield to inform the preparation of an 
Aircraft Noise Management Plan and to assist with land use planning decisions in the surrounding 
area of the airfield.

A noise model has been prepared to represent current and future noise levels, based on the 
Australian Noise Exposure (ANE) metric. Specifically, the following two (2) scenarios have been 
modelled:

 Current: Australian Noise Exposure Index (ANEI) for the year 2018; and

 Future: Australian Noise Exposure Concept (ANEC) for the year 2038. The ANEC may then be 
endorsed as an ANEF.

The noise exposure data is supplemented by additional noise metrics that are better suited to the 
needs of general aviation airfields.

This report provides an overview of Tyabb Airfield operations, relevant aircraft noise guidelines, 
details of the development of the noise model and the output results.

Acoustic terminology used throughout this report is detailed in Appendix A.

A list of the documents referenced throughout this report is provided in Appendix B.

http://www.marshallday.com/
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2.0 TYABB AIRFIELD

2.1 Overview

Tyabb Airfield is a general aviation airfield located on the Mornington Peninsula, approximately 
80 km south east of Melbourne. It was established in 1965 through a planning permit. The permit 
approved the use of the site as an “Authorised Landing Ground” and it has operated continuously 
since as a privately-owned facility since its establishment. The airfield is currently owned and 
operated by the Peninsula Aero Club (PAC). 

The conditions of the original planning permit limit the weight of aircraft that can use the airfield 
generally to a maximum all up weight of 2,045 kg (with provision for a limited number of take offs 
and landings by heavier aircraft, up to 5,670 kg). The conditions also include a limit on Sunday 
morning flying. There are however no limits on the total number of aircraft movements, requisite 
flight paths or specified noise limits for aircraft using the facility. 

Tyabb Airfield primarily supports recreational use, but now includes a diverse mix of aviation uses 
including a flight school, charters, engineering services for aircraft, the restoration and maintenance 
of historic aircraft, and support facilities and services for emergency-services aircraft. It also hosts the 
biennial Tyabb air-show and is understood to have the largest collection of ex-military aircraft 
(“warbirds”) in Australia.

MDA has been advised by the Council that many of these uses, including the operation of the flight 
school, extend beyond the permitted use of the site as an “Authorised Landing Ground” and are 
subject to the need for further planning approval. However, for the purpose of this report, aircraft 
movements associated with these uses have been included in the noise assessment given their 
contribution to aircraft noise exposure in areas surrounding the airfield.

2.2 Location

The Tyabb Airfield is wholly located within the Mornington Peninsula Shire Local Government Area. 

The site adjoins Stuart Road to the east and Mornington-Tyabb Road to the north. A location plan for 
Tyabb Airfield is provided in Figure 1.

The airfield is located in a semi-rural area, however areas near to the airfield contain a number of 
noise sensitive locations including populated areas to the east, north and west, and scattered 
dwelling locations in the immediate surrounds. In particular, there are houses as close as 
approximately 200 m from the main runway.

2.3 Operations

The airfield uses two runways:

 The north-south sealed 1,000 m main runway 17-35; and

 The east-west grass cross runway 09-27.

Aircraft operations on the east-west grass cross runway are understood to be for emergency use by 
fixed wing aircraft only. Movements on this runway have therefore not been considered as part of 
this assessment given their relatively infrequent occurrence.

The PAC has indicated that there are approximately 18,500 aircraft movements per year. These 
movements comprise both flying school and private fixed wing aircraft operations. In addition to 
fixed wing aircraft, occasional rotor wing (helicopter) movements occur at Tyabb Airfield for charter 
as well as support for emergency-services. 

The Council has advised that the use of the airfield for the purpose of a helicopter landing site charter 
service remains subject to further planning approval.

http://www.marshallday.com/
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It is understood that movements are relatively consistent throughout the year. Discussions with PAC 
indicated that there has been limited growth in the total number of hours flown at Tyabb Airfield by 
the flight school and that this trend is expected to continue in future. 

As such, it is expected that the total number of movements in the future are likely to be similar to 
current operations. Notwithstanding and to allow for future potential increase in movements, 
consideration has been given to a nominal increase in movements of 1 % per year for all aircraft 
movements excluding emergency services helicopters. 

http://www.marshallday.com/
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3.0 AIRCRAFT NOISE INFORMATION

Information relating to the noise of aircraft operations can be presented in a number of different 
ways. This information may range from general descriptions of aircraft operations through to 
calculated or measured noise data expressed in a range of metrics and formats.

Selection of the most appropriate way to present aircraft noise information is dependent on the 
intended use of the data.

Tyabb Airfield is not a core regulated airport under the Airports Act 1996 that requires airports to 
periodically produce Australian Noise Exposure Forecast (ANEF) maps for the surrounding areas.  
Rather, the Tyabb Airfield operates as a non-controlled aerodrome, and there are no formal noise 
assessment or control requirements, unless specified through local planning controls or relevant 
planning permits.

This section provides:

a) An overview of Australian standards and reference guidelines that provide advice about different 
ways to present aircraft noise information; and

b) A summary of the noise metrics and information formats that are used to present the results of 
the modelling for Tyabb Airfield.

3.1 Standards and guidelines 

Guidance relevant to the selection and use of aircraft noise information is contained in:

a) Australian Standard AS 2021:2015 Acoustics-Aircraft noise intrusion-Building siting and 
construction (AS 2021) (Standards Australia, 2015); and

b) Australian Handbook SA HB 149:2016 Acoustics—Guidance on producing information on aircraft 
noise (AS HB 149) (Standards Australia, 2016).

3.1.1 Australian Standard AS 2021

AS 2021 is a widely used standard which provides guidelines for:

a) Assessing whether proposed development in the vicinity of an existing airport is acceptable, 
conditionally acceptable or unacceptable;

b) Determining the sound insulation performance required for proposed building sites in 
conditionally acceptable locations; and

c) Determining the type of constructions needed to achieve appropriate aircraft noise reductions 
for proposed development sites.

The standard is primarily concerned with land use planning and building treatments for new 
development sites in the vicinity of an airport. 

Importantly, the standard notes that it is not intended to be applied for the purposes of assessing the 
effects of noise from aircraft on existing residential areas. AS 2021 also highlights that the effects of 
noise extend well into the areas which may be designated as ‘acceptable’ according to the standard.

The guidance in AS 2021 is based on published Australian Noise Exposure Forecast (ANEF) maps.  The 
Australian Noise Exposure (ANE) rating used for these maps is an exposure-based noise metric which 
represents an average of the noise of all aircraft movements occurring during a year.  The average is 
based on a complex rating of each aircraft event which occurs in a year, with noise adjustments 
applied to movements which occur during the evening/night period, 7 pm – 7 am to account for 
increased sensitivity to noise during the evening and night.

http://www.marshallday.com/
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The calculated ANEF is normally presented in the form of a map that is overlaid with lines connecting 
points of equal calculated ANEF value.  These noise contour maps may then be used directly by local 
planning authorities to assess development sites by determining the applicable ANEF value at the 
subject site.  Alternatively, local planning authorities may use the published ANEF indirectly by 
defining land zonings or overlays based on the ANEF.

In the case of Tyabb Airfield, an endorsed ANEF does not exist, and the Council presently adopt a 
case by case assessment of new proposed sensitive development in the vicinity.

3.1.2 Australian Handbook AS HB 149

AS HB 149 was released in June 2016 and provides guidance on how information about aircraft noise 
and its impacts can be presented in a clearer, less technical and more informative manner for the 
general public.

AS HB 149 is not a standard and does not propose any absolute value for when aircraft noise is 
acceptable or unacceptable.  Further, the types of information recommended in AS HB 149 are not 
intended as an alternative to ANEF charts.  The ANEF remains an essential reference for the specific 
purpose of informing land use planning near airports.  The guidance provided by the handbook 
therefore recommends additional information, intended to supplement the ANEF, for the broader 
purpose of communicating noise impacts both within and beyond the extent of the ANEF.

The guidance presented in AS HB 149 is generally consistent with a range of publications by the 
Australian Department of Infrastructure, Transport, Cities and Regional Development (2000, 2003, 
2009) and the National Airport Safeguarding Framework (2016).

The guidance of AS HB 149 is intended for use by airport owners and operators, government 
agencies and other organisations, when producing and promulgating aircraft noise information.  The 
objective of AS HB 149 is that aircraft noise information is provided in a manner that is 
comprehensible to the general public.

AS HB 149 recommends that information for the general public about aircraft noise should provide 
details of the following seven key features:

a) Where aircraft fly;

b) How often aircraft fly;

c) How much noise aircraft make;

d) When aircraft fly;

e) How widely noise will be heard;

f) Current and projected future noise impacts; and

g) Other factors which may influence or can affect community and individual responses to airport 
noise, such as sudden changes in operations, short term and long term variations or distinctive 
aircraft operations.

In terms of the quantitative noise data that may be produced by a modelling study, the handbook 
recommends a number of ways for describing the level and regularity of noise from aircraft 
operations.  These methods are summarised in Table 1.

http://www.marshallday.com/
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Table 1: AS HB 149 recommended forms of aircraft noise data 

Data type Description

N-contour 
maps

The purpose of N-contour maps is to demonstrate the regularity of aircraft noise events at 
particular noise levels during particular time periods.

The decibel levels relate to the maximum A-weighted noise level reached during an 
approach, departure or fly-over of an aircraft, using ‘Slow’ time constant (LASmax). The time 
periods may be the duration of a day, or a particular period of the day, and may relate to 
different operating conditions or periods in the year.

For example:

 N70 represents the number of times that aircraft noise exceeds a level of 
70 dB LASmax 

 N70 20 events indicates areas where 20 or more aircraft events exceed a level of 
70 dB LASmax.

The handbook does not prescribe a fixed set of decibel levels or numbers of events that 
should be used in N-contour maps, but does provide guidance on values and time periods 
to be considered. For example, N70 contours during the day and N60 contours during the 
night periods.

Maximum noise 
contours

The purpose of maximum noise contour maps is to illustrate the highest noise levels 
(dB LASmax) reached at different points in the vicinity of an airport for a single type of 
aircraft operation.

These contour maps are usually presented for a variety of different aircraft and 
operations to show how the maximum noise levels vary.

Average noise 
contours

The purpose of average noise contour maps is to present information in the form of the 
equivalent A-weighted noise level (LAeq) which can be useful to identify and compare the 
overall contribution of aircraft noise to the wider urban, suburban and rural environment.

The handbook recommends caution when using this parameter, as studies indicate that 
reaction to the same LAeq noise level differs between sources.

The use of average noise contours in Australian aircraft noise assessments is relatively 
limited and not considered relevant to the present assessment. These contours are 
typically used when comparing noise levels in areas affected by other significant sources 
of transportation noise, for example, large scale airports involving large numbers or jet 
movements.

In addition to the types of noise data presented in Table 1, the handbook notes that other types of 
predicted noise data, in the form of charts or graphical data, may provide useful information about 
unusual operating conditions.

http://www.marshallday.com/


Rp 002 20180083 Tyabb Airfield - Noise Model Report.docx 8

3.1.3 National Airport Safeguarding Framework

The Commonwealth Government’s National Airports Safeguarding Advisory Group (NASAG) has been 
responsible for the development of a National Airports Safeguarding Framework (the Safeguarding 
Framework).  The Safeguarding Framework was endorsed by the Standing Council on Transport and 
Infrastructure in May 2012.  

The Safeguarding Framework’s stated purpose is: 

To enhance the current and future safety, viability and growth of aviation operations at 
Australian airports

The Safeguarding Framework was prepared to provide guidelines to assist local governments in 
regulating and managing a range of issues including aircraft noise intrusion. In particular, Guideline A 
of the Safeguarding Framework, titled Measures for Managing the Impact of Aircraft Noise, states 
how the guidelines should be used, and notes:

Some States/Territories already have planning guidelines or policies in place and this document 
provides guidance for any reviews of those documents. For those without policies in place, these 
Guidelines (in addition to the associated Safeguarding Framework) will provide guidance for new 
policies.

Notwithstanding the above, the Safeguarding Framework provides specific guidelines relevant to: 

 Rezoning of greenfield areas to permit noise sensitive uses;

 Rezoning of brownfield areas to permit noise sensitive uses; and

 Assessment of new development applications for noise sensitive uses within existing residential 
areas.

The Safeguarding Framework proposes the use of supplementary metrics for defining the extent of 
noise effects around airports in the form of Number Above values consistent with guidance provided 
by the Australian Department of Infrastructure, Transport, Cities and Regional Development (2000, 
2003, 2009) and AS HB 149. The Number Above values referred to in the Safeguarding Framework 
include the N60, N65 and N70 values along with details of the number of such events. 

The Safeguarding Framework proposes guidelines where:

 The ANEF is greater than 20;

 There are 20 or more daily events greater than 70 dB LAmax (N70 20 events);

 Or 50 or more daily events greater than 65 dB LAmax (N65 50 events);

 Or 100 or more daily events greater than 60 dB LAmax (N60 100 events); and

 Or 6 or more events greater than 60 dB LAmax between 11 pm and 6 am.

The Safeguarding Framework provides guidelines for general aviation airports or airports with low 
frequencies of scheduled flights. It notes that whether or not an ANEF is prepared for these airports, 
land use planning should take account of flight paths, the nature of activity on airports and/or 
‘number above’ contours if available.

http://www.marshallday.com/


Rp 002 20180083 Tyabb Airfield - Noise Model Report.docx 9

3.2 Selected noise metrics & general aircraft noise information

Accounting for the guidance presented in Section 3.1, the noise data produced as part of the 
modelling study for Tyabb Airfield is presented in a number of ways including:

a) Australian Noise Exposure (ANE) ratings; and

b) N-contour maps for the annual average day.

Further details about the above formats of information are provided in the following sub-sections.

3.2.1 Australian Noise Exposure ratings

Two types of Australian Noise Exposure data have been produced for the modelling of future 
operations at Tyabb Airfield:

a) Australian Noise Exposure Index (ANEI): these are noise contours based on historical data from a 
previous year, where the numbers and types of aircraft which used the aerodrome are known.  
The map provides the average daily aircraft noise exposure around the aerodrome for that year 
and are typically used as benchmarks or an indicator of change in aircraft noise exposure; and

b) Australian Noise Exposure Concept (ANEC): these are noise contours for different potential 
operating scenarios; e.g. examining flight track options or alternative aircraft operating 
procedures at an airfield. A number of ANECs may therefore be prepared as part of assessing 
potential future noise exposure. The ANEC that is selected as the best representation of future 
operations may then be endorsed as an Australian Noise Exposure Forecast (ANEF). This is the 
official forecast of future noise exposure patterns which may be referenced to inform land use 
planning in the surrounding area.

The ANEI and ANEC contours are presented from a value of 15 – 40 ANE units, in 5 dB increments.

3.2.2 N-contour maps

Based on the guidance contained in AS HB 149, Commonwealth Department of Infrastructure and 
Regional Development publications and information routinely presented in aircraft noise impact 
assessments, the following N-contour maps are presented for Tyabb Airfield:

a) N60: a threshold level of 60 dB LASmax has been selected for presenting lower noise level events 
which may occur more frequently, for example local circuit operations.  A level of 60 dB LASmax 
externally is also commonly considered to represent the level at which speech interference can 
occur (i.e. interference of conversation occurring outside).  A level of 60 dB LASmax externally is 
also commonly used as a reference for operations which occur at night, corresponding to a noise 
which could be sufficient to cause sleep disturbance within a dwelling with partially open 
windows; 

b) N65: a threshold level of 65 dB LASmax has been selected for presenting additional information 
around training airports. The National Airports Safeguarding Framework notes that the 
experience of residents, evidenced through complaint data and community consultation, 
demonstrates that there can be noise impacts from a high frequency of overflights in this noise 
level range. The metric recognises the subjectivity of individual responses to aircraft noise and 
the difficulty in predicting whether individuals will be more sensitive to a moderate frequency of 
relatively loud events (N70) or a high frequency of less noisy events (N60); and

c) N70: a threshold level of 70 dB LASmax is commonly used for documenting aircraft noise operations 
during the day which are at a level that could give rise to speech interference within a dwelling 
with partially open windows.

Contour information is provided to represent 5, 10 and 20 or more daily aircraft events (on average) 
exceeding the maximum noise level thresholds for the annual average day.

http://www.marshallday.com/
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3.3 Fly Neighbourly Advice

The preceding sections describe how aircraft noise information in the form of technical noise data 
can be used. Other forms of information that are relevant to communication about noise are policies 
and airfield specific procedures which provide guidance to pilots and transparency with community 
about operating restrictions and expected pilot behaviour.

The PAC has prepared the public available Fly Neighbourly Advice (FNA) document. The FNA is 
applicable to pilots using Tyabb Airfield, with the overarching principle that pilots are expected to 
adopt appropriate power settings for take-off, circuits and landings to minimise noise levels. 

Specifics of the FNA are reproduced below.

FNA Flying Operations

 the Airport is open for flying operations 24 hours a day

 Circuit training before 8.00am on any day is strongly discouraged

 Night circuit training after 8.00pm or 1 hour after last light, whichever is the later, 
is strongly discouraged

 Subject to the airmanship principle, pilots are expected to adopt appropriate 
power settings for take-off, circuits and landings to minimise noise levels except in 
connection with PAC sponsored displays, pilots are expected not to conduct 
aerobatic manoeuvres over the Airport or within 3 nautical miles (5 km) of the 
Airport. 

Circuits

 The Circuit flown at the Airport is not a standard circuit. The variations have been 
introduced to lessen noise impact on the Tyabb township and environs.

Circuits – Fixed Wing Aircraft North/South Runway (17/35)

 the sealed North/South runway is the preferred runway.

 circuits are to be conducted to the East of the Airport at 1100′ AMSL (1000′ AGL 
approx).

 This requirement applies to all fixed wing aircraft, including ultralight and trike 
aircraft, other than fast aircraft (see v. below)

 turn onto crosswind from takeoff at 600′ AMSL (500′ AGL approx.)

 subject to airmanship principle, pilots are encouraged not to overfly the Airport 
and Tyabb township when joining circuit

 Aircraft with a downwind speed of 120 knots or greater are required to conduct 
circuits at 1600′ AMSL (1500′ AGL approx.)

East/West Runway (08/26)

 circuits are to be conducted to the South of the Airport at 1100′ AMSL (1000′ AGL 
approx). This requirement applies to all fixed wing aircraft, including ultralight and 
trike aircraft, other than fast aircraft (see 5 above);

 turn onto crosswind from takeoff at 600’AMSL.

 subject to airmanship principle, pilots are encouraged not to overfly the Airport 
and Tyabb township when joining the circuit.
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 aircraft with a downwind speed of 120 knots or greater are required to conduct 
circuits at 1600′ AMSL (1500′ AGL approx.)

 Note: The North/South Runway is the preferred runway. However the grass 
East/West Runway is available for use when weather or operational requirements 
dictate its use.

Circuits – Rotary wing

Helicopters

 Helicopters normally carry out straight in approaches and depart on track. 
Operators are requested to vary their approach and departure tracks so that 
movements are not concentrated over any one particular area.

 If it is necessary to fly a circuit, the preferred circuit is to be conducted to the West 
of the Airport at 1000’AMSL, remaining to the East (Airport side) of Boes Road.

 Circuits conducted to the East of the Airport should comply with the fixed-wing 
aircraft circuit.

Gyrocopters

 The preferred circuit is to be conducted to the West of the Airport at 900′ AMSL, 
remaining to the East (Airport side) of Boes Road.

 Circuits conducted to the East of the Airport should comply with the fixed-wing 
aircraft circuit

http://www.marshallday.com/
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4.0 DEVELOPMENT OF THE NOISE MODEL

Preparing an aircraft noise exposure model around an airfield involves developing a complete 
representation of aircraft operations over the period of a year. This equates to a large amount of 
information about aircraft types, movement numbers, flight profiles, noise emissions, aircraft 
movement times & potential seasonal variation patterns. 

The process of producing an ANEI or ANEC/ANEF therefore begins with a significant data gathering 
exercise, involving the collation and interpretation of data from a variety of different sources. 
Obtaining reliable and detailed information is one of the most challenging aspects of preparing a 
robust model, and generally necessitates a pragmatic approach to the development of suitable 
inputs. This is particularly the case for general aviation airfields where detailed data records may be 
limited and where the patterns of certain types of aircraft operation may be more variable.

The development of the noise model for Tyabb Airfield involved three key stages:

a) Stakeholder consultation and engagement;

b) Data collation; and

c) Scenario modelling.

The following sections provide a brief overview of each of the above stages.

4.1 Stakeholder consultation

A number of stakeholder groups and reference documents were consulted and reviewed during the 
preparation of the Tyabb Airfield noise model.  

A summary of the key stakeholder groups and associated consultations is provided in Table 2.

Table 2: Stakeholder consultation – overview

Group/Author Representative(s)/document Notes

Peninsula Aero 
Club (PAC)

Jack Vevers and Judy Pay Owner and operator of the airfield, provided details 
on the annual movement numbers, aircraft types. 
Also responsible for review of flight track information.

Mornington 
Peninsula Shire

Allan Cowley Responsible authority and planning authority for the 
area under the Planning and Environment Act 1987.

Also consulted to obtain background information 
about land use planning and aircraft noise 
management at Tyabb Airfield

Jacobs (formerly 
SKM)

Mornington Peninsula Airport - 
Tyabb (Formally known as 
Westernport Airfield) ANEF 
Report

Report prepared in 2004, specific model files 
however not available. 

The ANEC in the report was never endorsed as an 
ANEF by AirServices Australia and has no status for 
land use planning around Tyabb Airfield.

4.2 Data collation

The production of the Tyabb Airfield noise model involved collating data from a wide range of 
sources to represent all current and proposed future aircraft operations.

This section outlines:

a) The type of data required for the purpose of the noise modelling study; and

b) An overview of the data collation method.
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4.2.1 Data requirements

The following information was required for the noise modelling study: 

a) Airport origin (usually the aerodrome reference point) and the relative runway locations; 

b) Aircraft types;

c) Annual movement numbers for each aircraft type;

d) Typical flight tracks and the range of variation that commonly occurs around these tracks;

e) Aircraft movements per flight path and the type of operation i.e. arrival, departure, circuit or 
touch and go (circuit);

f) Time of operation (day, evening, and night) and any known periods of variation in operating 
patterns (e.g. training operations);

g) Flight profile data for each aircraft and operating procedure to represent the altitude, speed and 
thrust of the aircraft at varied distances from the airfield; and

h) Noise emission data for each aircraft for different operating procedures.

Details of the noise emission data and flight profiles of a wide range of aircraft types and operations 
are available within the library database of the software selected for the modelling study (software 
choice discussed subsequently in Section 5.1).  Noise emission and flight profile data collation is 
therefore primarily concerned with obtaining information about aircraft that are not contained in the 
library database.

4.2.2 Method

The required information for the noise modelling study was obtained via on-site consultations at 
Tyabb, provision of a questionnaire for completion by relevant stakeholders and follow up 
teleconferences as required to resolve any residual information requirements. 

The overall data collation process for this study is outlined below:

a) Review of the data incorporated into the previous SKM noise model to obtain a general 
indication of flight tracks associated with Tyabb Airfield flying operations;

b) Preparation of a questionnaire for distribution to PAC to request operations information.  A copy 
of the questionnaire provided is attached in Appendix E;

c) Inception meeting with PAC and Council representatives at Tyabb to introduce the following: 

i. The project background

ii. The purpose of the noise modelling and the process

iii. The information required to prepare the noise model

iv. The questionnaire circulated for completion by the relevant stakeholder group (PAC)

v. The flight track data contained in the 2004 SKM report, circulated for comments and 
review 

d) Review of the completed questionnaires to assess the adequacy of the data for the purpose of 
developing the noise model;

e) Follow up meetings and further consultation with PAC, to resolve any residual queries or 
outstanding items of data; and

f) Preparation of a consolidated set of data inputs, required to prepare the model. This was issued 
for review and final sign off by PAC and Council
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4.2.3 Data limitations

Preparing an airfield noise model requires a complete representation of all aircraft operations and 
procedures that occur at the airfield.  However, practical constraints are such that accurate data for 
certain operations is either limited or not available.

In such instances, the data collation process involves an evaluation of the potential sensitivity of the 
modelling results to the aircraft operation in question. If an aircraft operation can be verified as a 
negligible contributor to the overall noise of an airfield, then simplified and conservative 
representations can be assigned to represent the operation in question.  This may involve sample 
calculations in some instances to investigate the potential influence of an aircraft operation.  In other 
cases, a negligible noise contribution may be directly inferred by comparing the projected movement 
numbers of the operation in question with the total aircraft movement numbers of the airfield.

This process has been applied to a number of aircraft types and operations at Tyabb Airfield; the 
following types of simplified assumptions have been used:

a) Grouping fixed wing aircraft types into three (3) categories:

 General aviation single engine with fixed pitch propeller

 General aviation single engine with variable pitch propeller

 Light twin engine

b) Assignment of all movements on the main runway only (i.e. no movements assigned to the east-
west grass cross runway, which is understood to be for emergency (fixed wing) use only)

c) Assignment of default noise emission and flight profile data from the modelling software’s library 
database for all fixed wing aircraft. The exception are circuit profiles, which for aircraft travelling 
greater than 120 knots, circuits are conducted at 1,500 ft AGL 

d) Warbirds: The noise model database does not contain information on Tyabb type vintage 
warbirds, e.g. Mustang, P-40. Given the small number of operations, the warbird movements are 
represented by the loudest typical propeller driven aircraft used at Tyabb Airfield

e) Rotor wing (helicopter) types: Assignment of a single helicopter type from the modelling 
software’s library database in order to represent private movements. A different single 
helicopter type from the modelling software’s library database is used to represent emergency 
services helicopter operations. All helicopter movements adopt the default noise emission and 
flight profile data from the modelling software’s library database.

4.3 Scenario modelling

The preparation of the noise model involved developing a detailed representation of current and 
future aircraft operations at Tyabb Airfield. 

The scenario modelling carried out is summarised in Table 3 below. 

Table 3: Tyabb Airfield noise model scenarios

Scenario Description

2018 ANEI Representation of current operations and noise exposure around Tyabb

2038 ANEC Forecast operations and noise exposure for 20 year horizon around Tyabb based on a 
nominal increase in movement numbers
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5.0 NOISE MODEL DESCRIPTION

5.1 Software

5.1.1 Integrated Noise Model

Several computer based models have been developed to predict aircraft noise in the vicinity of an 
airport.  One of the most widely used is the Integrated Noise Model (INM) developed by the United 
States Federal Aviation Authority (FAA).  The INM version 7.0d has been used for modelling aircraft 
noise levels around Tyabb Airfield.

The INM is a computer model designed to predict long term noise levels in the areas surrounding an 
airport. The long term noise level is calculated using the concept of an annual average day, that is, 
the daily noise exposure based on the total number of annual flight operations divided by 365 days. 
There are therefore inevitably days which may be subject to higher noise exposure levels and 
conversely days which may be subject to lower noise exposure levels.

The INM accounts for the number of operations of each aircraft type, using a given runway, and 
flying in a given direction, averaged throughout the year. Calculations are performed in accordance 
with US standard SAE-AIR-1845 (Society of Automotive Engineers, 1986) and the European document 
ECAC Doc 29 (European Civil Aviation Conference, 2005).

The INM calculates the Australian Noise Exposure (ANE) metric, used solely for land use planning 
purposes in Australia.

It is noted that the INM has since been superseded by Aviation Environmental Design Tool (AEDT), 
though both the INM and AEDT are the programs currently approved by Airservices Australia, the 
government-owned corporation responsible for endorsing ANEF contours at civilian airports. The 
AEDT requires a similar level of input data as the INM and both contain the same detailed noise 
emissions and flight profiles for a large number of fixed wing civilian aircraft. The INM also 
implements the same or comparable calculations as AEDT for certain important effects, such as the 
attenuation of sound to the side of an aircraft’s flight path and atmospheric absorption of sound 
when user-defined conditions are factored in the INM calculation.  Given these similarities and the 
widespread use of the INM program in Australia for calculating the ANE metric, the INM has been 
adopted for this assessment.  

Apart from the calculation of the ANE metric, the INM can also calculate other noise exposure and 
time based metrics, including equivalent noise level (LAeq), day night noise level (DNL), time above 
(TALA), time audible (TAUD) etc. as well as maximum noise level metrics (LASmax).

The INM user’s guide (Federal Aviation Administration, 2007) does, however, note that it is a model 
specifically designed for the prediction of average conditions:

INM is designed to estimate long-term average effects using average annual input 
conditions.  Because INM is not a detailed acoustics model, differences between predicted and 
measured values can and do sometimes occur because important local acoustical variables are 
not averaged, or because complicated physical phenomena are not explicitly modeled.

In relation to the use of INM for short term periods, the user’s guide also notes:

INM is not designed for single-event noise prediction, but rather for estimating long-term average 
noise levels using average input data. Comparisons between measured data and INM calculations 
must be considered in this context.

The prediction of single-event metrics such as the LASmax is however important, as these provide the 
basis for the types of additional noise information discussed in Section 3.1.2, i.e. N-Contour maps, 
derived from the single-event metrics calculated within the noise model. The limitations noted in the 
INM documentation do however highlight that the prediction of single event metrics must be 
regarded as indicative only. 
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Importantly, such calculations should be primarily used for understanding the range of potential 
noise levels and for comparison of different scenarios, rather than the direct prediction of the 
maximum noise level expected to be measured in practice.

5.1.2 Transparent Noise Information Package

The Australian Government's Transparent Noise Information Package Expert (TNIP) software was 
developed for the purpose of enabling output files from the INM to be processed to generate a range 
of alternative aircraft noise metrics. In particular, TNIP enables detailed grid calculations from the 
INM to be converted into Number Above values which are then presented as N-contour maps.

The TNIP Expert v2.3b software is used for the purpose of generating the N-contour maps associated 
with the noise model for Tyabb Airfield.

5.2 Input data – airfield & terrain geometry

5.2.1 Origin and Runway Ends

The noise model software requires an origin point for the coordination of runway ends, the flight 
tracks and resultant noise contours.  For the purpose of this model, the northern runway end 
(runway 17 threshold) was selected as the reference point. All other runway ends were then 
referenced relative to this point.

The Tyabb Airfield reference points for each runway, as input to the noise model, are provided in 
Table 4.

Table 4: Tyabb Airfield reference points

MGA Zone 55 Relative distance to noise model origin

Item Easting (m) Northing (m) X (km) Y (km)

Runway 17 threshold 340749 5763508 0.0000 0.0000

Runway 35 threshold 340754 5762469 -0.0137 -1.0542

5.2.2 Terrain

Terrain elevation data has been included in the noise model to adjust receiver to aircraft distances 
when calculating noise levels.  The terrain data has not been used to calculate the noise attenuation 
of any line of sight obstructions caused by terrain features (not applicable given the relatively flat 
terrain profile around Tyabb Airfield).

Terrain elevation information in the form of 10 m height interval contours was sourced from public 
available data (Department of Environment, Land, Water and Planning, 2017).  The format of the 
data was converted to 3tx format as required for input to the INM using proprietary Geographic 
Information System (GIS) software.

http://www.marshallday.com/


Rp 002 20180083 Tyabb Airfield - Noise Model Report.docx 17

5.3 Input data – aircraft operations

5.3.1 Aircraft types

The fixed wing aircraft types included in the noise model are summarised in Table 5.  Further details 
concerning the way in which these aircraft are represented in the modelling are provided in 
subsequent sections.

Table 5: Modelled aircraft types

Aircraft Type/Group Aircraft type as modelled

Fixed wing

General aviation single engine with fixed pitch propeller GASEFP

General aviation single engine with variable pitch propeller GASEVP

Light twin engine Beechcraft Baron 58

Rotor wing

Robinson R44 R44

Emergency services (Eurocopter (now Airbus) AS365 Dauphin) SA365N

5.3.2 Aircraft movements

The total annual aircraft movements for the current 2018 year are provided in Table 6.  These values 
were based on total flight movements provided by PAC, derived from the number of hours flown by 
the aircraft. The PAC also advised emergency rotor wing (helicopter) operations (Police etc) fly in/out 
every other day and that an allowance of 200 movements per year be included.

Table 6: Annual aircraft movements – current 2018

Noise model aircraft Arrivals Departures Local Circuits 
(Touch and Go) (1)

Total

Fixed wing

GASEFP 2,561 2,561 5,856 10,977

GASEFV 1,561 1,561 3,595 6,717

Light twin engine 263 263 127 654

Rotor wing

R44 200 200 - 400

SA365N 414 414 - 828

Total 4,999 4,999 9,578 19,576

Notes: (1) One touch and go manoeuvre equates to one departure and one arrival movement, totalling two 
movements

Discussions with PAC indicated that there has been limited growth in the total number of hours flown 
at Tyabb by the flight school and this trend is expected to continue. As such, it is expected that the 
total number of movements in the future are likely to be similar to current operations. 
Notwithstanding and to allow for future potential increase in movements, a nominal increase in 
movements of 1 % per year compounding out to the future horizon year 2038 was discussed with 
PAC and confirmed as a reasonable assumption. No change to the number of emergency rotor wing 
(helicopter) operations is expected.
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The total annual aircraft movements for the future 2038 year, are provided in Table 7.

Table 7: Annual aircraft movements – future 2038

Noise model aircraft Arrivals Departures Local Circuits 
(Touch and Go) (1)

Total

Fixed wing

GASEFP 3,125 3,125 7,145 13,395

GASEFV 1,904 1,904 4,387 8,195

Light twin engine 321 321 155 798

Rotor wing

R44 200 200 - 400

SA365N 505 505 - 1,010

Total 6,056 6,056 11,687 23,798

Notes: (1) One touch and go manoeuvre equates to one departure and one arrival movement, totalling two 
movements

The INM software calculates the average annual day, based on the total annual aircraft operations 
(types, movements, paths and procedures) averaged over the total number of flying days. The model 
inputs are therefore generally fractions of daily operations (i.e. not all aircraft fly on a given day).

For the purpose of the noise modelling, the annual aircraft movements have been averaged across 
365 days. Accordingly, the ANEI and ANEC modelled scenarios are based on an annual average day of 
54 and 65 daily aircraft movements respectively.

Further details on the flight movements and runway and flight track assignment are provided in 
Appendix C.

5.3.3 Flight tracks

Three-dimensional aircraft movement paths are represented in the INM as changes in height 
(according to the profile information for each aircraft in question) along two-dimensional ground 
tracks. Flight tracks are modelled with a central backbone track and are used to represent the range 
of variation of most typical aircraft movements. There will however be instances in practice where 
aircraft deviate from the regular range of flight tracks, due to factors such as weather conditions and 
safety requirements.

Discussions with PAC indicated detailed information in relation to actual flight track data for 
operations at Tyabb Airfield was not available. A review of the data incorporated into the 2004 SKM 
noise model was therefore undertaken by PAC and updates or changes provided.

The outcome of the review generally indicated that the flight track data contained in the 2004 SKM 
noise model was consistent and representative of flight tracks flown at Tyabb Airfield. However, the 
consultations identified a number of updates to the flight tracks to reflect current and future 
operations. The updates are summarised in Table 8 below.
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Table 8: Flight track updates for Tyabb Airfield

Item Amendment

Movement distributions Changes to the assignment of movements across the range of flight tracks and 
destinations

Rotor wing (helicopter) Flight tracks specific to rotor wing aircraft (helicopter) operations have been 
included for the purpose of modelling helicopter operations

Circuit An updated training circuit, including the range of variation was provided by the 
PAC to better reflect current operations and the procedures detailed in the Fly 
Neighbourly Advice.

These updates have been incorporated into the modelling for Tyabb Airfield. The detailed flight track 
data used in the noise model is provided in Appendix D. 

Given the relatively small number of aircraft movements at Tyabb, the flight tracks to/from each 
destination is modelled as a single track, and does not account for variation around this central track. 
In reality, there would be variation around the modelled flight tracks, however, this simplification 
was considered appropriate for the purpose of noise modelling.

The flight track naming convention adopted for the Tyabb noise model is detailed in Table 9. 

Table 9: Tyabb Airfield track naming convention

Runway Operation Destination/Number

17

35

A - approach

D - departure

NE

NW

SE

SW

17

35

T - touch and go 01 inner

02 mid

03 outer extent of circuit

For example, a departure track on runway 17 heading to the north-west, is designated 17D-NW.

5.3.4 Flight profiles

Standard flight profiles are included in the noise model database for a large number of civilian 
aircraft.  Civilian aircraft typically adopt procedural profiles, which account for the influence of case-
specific atmospheric conditions (airport elevation, temperature, pressure, runway headwind and 
gradient). The development of procedural profiles is complex and requires detailed knowledge of 
flight procedures. 

The default INM flight profile and noise emission characteristics have generally been used for the 
noise modelling. The exceptions to this are for aircraft types that are not represented in the INM 
database, or frequent procedures which are unique to Tyabb Airfield, such as the local circuit height, 
which for Tyabb, is dependent on the particular aircraft and speed. For example, aircraft with a 
downwind speed of 120 knots or greater are required to conduct circuits at approximately 
1,500 ft AGL. This is reflected in the noise model; specifically, light twin engine aircraft circuit 
movements are modelled at a height of 1,500 ft AGL.
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5.3.5 Aircraft noise emission data

Aircraft noise emissions are described in the noise model database in terms of Noise Power Distance 
(NPD) data, that describes the relationship between noise levels and engine thrust settings for a 
range of reference distances.

The NPD data for fixed-wing aircraft consists of a set of noise levels (for a range of different noise 
metric types) for various combinations of aircraft engine thrust setting and slant distances from 
observer to aircraft.

Every aircraft in the noise model requires its own NPD dataset.  The library database contains NPD 
data for a large number of civilian aircraft, derived in accordance with relevant standards from 
measurements conducted with aircraft operating under controlled conditions. 

All aircraft types in the Tyabb Airfield noise model have used the noise model NPD available 
database, or recommended aircraft substitutions.  

5.4 Environmental parameters

The annual average environmental parameters used in the noise model were sourced from the 
Bureau of Meteorology (BoM) Cerberus weather station data. Specifically, the 9 am and 3 pm 
average temperature and relative humidity settings for the years between 1987 and 2019 was 
available for review. The average environmental parameters used in the noise model are provided in 
Table 10.

Table 10: Environmental parameters – Tyabb Airfield

Temperature Pressure Relative Humidity Headwind Modify NPD curves

15.7°C 760 mm-Hg 70.4 % 14.8 km/h 
(INM default)

Refer below

In terms of sound propagation, the INM enables atmospheric absorption to be factored in one of two 
ways, by choosing whether to modify NPD data curves:

 Unchecked “modify NPD curves”: adopting default INM default atmospheric absorption values 
that do not correspond to any specific temperature or humidity.  Instead, the default values are 
an average of varied absorption conditions relating to noise certification testing throughout 
Europe and the US.  The default atmospheric absorption values are based on US standard SAE-
AIR-1845 (Society of Automotive Engineers, 1986) and are defined for the purpose of calculating 
long term average noise levels for airports within defined ranges of temperature and humidity. 

 Checked “modify NPD curves”: Airfield-specific atmospheric absorption values based on the user 
defined atmospheric conditions for the airfield. The INM adjusts the NPD curve to factor in the 
corresponding atmospheric absorption values, according to the US standard SAE-866A.

The annual average conditions at Tyabb Airfield are within the defined range of atmospheric 
conditions for which the default absorption is stated as appropriate for the calculation of long term 
average noise levels. Accordingly, the default absorption values are applied for the calculation of the 
ANEI and ANEC (i.e. the “modify NPD curves” is unchecked). For short term noise metrics (LASmax) as 
used to compute the N-contours maps, the “modify NPD curves” is checked and therefore adopt 
Tyabb specific environmental parameters.
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