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le Committee recommends that:

used as a guide to noise exposure only. Cautious restraint
is necessary when town planning authorities apply the
accompanying land use categories to Australian condi-

the wearing of protective equipment by workers exposed
to aircraft noise on tarmac and maintenance areas be
(5.2.3)
the building of hospitals and rest homes beneath flight
paths be avoided and that sound proofing should be
installed in such buildings in adjacent areas.
architects and builders concerned with the design and
construction of buildings near airports utilise available
noise reduction techniques.
department of Air and the Department of Civil
plaints into the effects of overflying aircraft on structures
so as to establish the cause of damage.
(5.4.2)
education authorities pay greater regard to the interference caused, to class room instruction" when planning
buildings in noise sensitive areas,,
airline operators investigate the feasibility of minimising
disturbance of church services by a re-arrangement of
flight schedules on Sunday,
(5.5.3)
there is a need for a social survey in Australia to obtain
factual data on the magnitude of unrest and disturbance
attributable to aircraft noise. It is recommended that this
should be conducted in the areas surrounding Sydney
rport as being the area of

otany Bay except in cases of emergency.

of re-alocating air space to facilitate the re-routing of
flight paths to minimise noise over residential areas.
(7.2.3)
pilots of heavy aircraft on visual landing approaches be
required to conform to a glide slope no less than the T(7.2.3)
as a noise abatement measure the glide slope at Australian airports should be standardised at 3,0° wherever

propagation of sound near major airports.
(4,5.2)
the potential physiological effects of typical

(5.2.1)
whether exposure to aircraft noise is a major factor

ot a new

mented as soon as possible.
The Committee proposes to report
which evidence yet to be completed has

Section 4 defines noise, identifies the sources of aircraft noise, its critical Term of
•pects and its propagatu

lection 7 current procedures for the alleviation of aircraft noise. A
resume of regulations and procedures is followed by consideratioa of p?f3a
of glide si

of aircraft noise date from 1957. The problem has intensified following the
rapid growth in the number of aircraft movements combined with the change
over to jet engined aircraft.

On 26 November 1968 the then Minister for Civil Aviation (Hon.

tion of the 26th Parliament on that day. It was reconstituted with some
change of personnel on the first day of the 27th Parliament, ceased to exist
again when the 1st Session of the 27th Parliament was prorogued on. 23'
February
ment were altered slightly to insert a provision for the appointment from
time to time of a Deputy Chairman. Apart from this change the original
resolution of appointment has remained unaltered.
The resolution of appointment required the Committee to inquire into
the definition of the major forms of noise associated with aircraft
which cause complaint;
problems which emerge from the incidence of the various forms of
aircraft noise;
c) the effects of aircraft noise on persons, property, institutions and
the sources of and extent of complaint arising from aircraft noise:
e) the units used for the measurement of aircraft noise and any special
factors peculiar to Australia which should be considered in the
application of acceptable levels of noise for various sections of the
community, having regard to the international consideration of
these matters;
[i) administrative procedures and regulations in the course of operation, designed to lessen aircraft noise, and their effectiveness for
;) administrative procedures and regulations required to be formulated
technological developments and programmes in course of operation
to lessen aircraft noise and their effectiveness for this purpose;

lessening aircraft noise having regard to overseas activities includ(j) the constitutional powers of the Commonwealth, State and Local
Governments to legislate for the adequate control of aircraft noise
and the necessity for legislation for this purpose, having regard to
the fact that aerodromes may be owned or operated by the Commonwealth, State and Local Governments as well as private persons
and organisations.
The Committee has taken evidence in all States, the Northern Territory
and the Territory of Papua and New Guinea. It met on 76 occasions comprising 38 public hearings, 2 in camera hearings and 36 deliberative sessions.
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The Committee has found it necessary to supplement evidence from
witnesses with information gathered from a wide variety of sources. This
'briefing material' at present consists of more than 200 items, and it is likely
more will be gathered before the Committee presents its Final Report to
which a full list of the 'briefing material', witnesses and references will be

The Committee has carried out 31 inspections of Regular Public Transport (R.P.T.) airports, and 25 inspections of military and/or light aircraft
air ports. These included the observations of the recording of noise levels,
inspections of Control Towers and Area Approach Control Centres where
first hand knowledge of the application of noise abatement procedures was
gained. On many of the inspections, especially of the major airports, the
Committee gained additional insight into the effects of aircraft noise on the
community by observations and discussion near the particular airport being
inspected whilst aircraft operations were in progress overhead.

to particular places in order to exemplify a matter, wishes to make general
recommendations about the incidence, effect and alleviation of exposure to
aircraft noise which should be applicable throughout Australia and the
Territory of Papua and New Guinea.
As extensive work is likely to be carried out in future on the application
of noise reduction to aircraft engine design, the Committee has not sought
to extend the scope of its inquiry into these technical aspects beyond 1980.
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to make such recommendations as are necessary for the long term if the
community is to avoid harmful effects of exposure to aircraft noise.

which can be sensed by the human ear and becomes noise only when a person
finds it to be undesirable. Individual attitudes towards
greatly and what is sound to one may be noise to another.

a large number of people are in agreement. This condition applies to communities in the vicinity of airports where most people regard the sound from
Noise generated by aircraft has special features related to the directional
characteristics of the sound from each source and the way in which the
For airport workers aircraft noise may be regarded as being just another
form of intermittent industrial noise. For communities living beneath aircraft
flight paths, the noise is quite different from that emanating from other
sources, because of its intensity, lack of warning, frequency of repetition
and the implications of danger involved, and these contribute to its nuisance
ie.

Aircraft noise is of a complex nature consisting of a mixture of two or

(b) Narrow-band noise which is sound restricted in frequency range.
Tones consisting of a single frequency and to a lesser extent harmonics of that frequency.

The sources of aircraft noise are associated with particular features of
aircraft propulsion systems such as jet exhausts, propellers, fans, compressors, turbines and to a lesser extent gearboxes, generators and other

Aircraft Engine Types, The main types of engine are turbo-iet,
Q? turbo-prop and reciprocating (piston). The first three types have a
:rator section which sucks in air, compresses it for combustion, and
then extracts mechanical energy from the expanding gases as they move
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Reciprocating engines which use the basic internal combustion cycle
represent a declining source of noise. By far the most complaints arise from

dealt with in the following sections not necessarily in order of importance.
Noise is applied by many people to all forms of noise from
turbo-jet and turbo-fan engined aircraft, but specifically it is the noise caused
when a high-speed stream of ..gas is discharged into the atmosphere.
relative velocity between the jet and the surrounding air. The multiple
depends on many factors and in practice ranges from the cube to the eighth
UWCI {JL l e t YCiUClly.
•I
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Silencers may be used effectively to lower the relative velocity between
the gas-generator stream and the surrounding air, or for inducing rapid
mixing of the streams, or both, but are accompanied by a loss of available
power. The turbo-fan engine provides a second stream of low velocity air
surrounding the high velocity exhaust of the gas-generator to obtain substantial noise reduction.
4 . 2 . 3 Compressor and fan noises are of great significance as aircraft
approach for landing. Both sources produce similar noise consisting mainly
of tones and the main alterations which have been made to reduce the level
of these tones, are the increase in spacing between blades and guide vanes5
the elimination of inlet guide vanes and the fitting of sound absorbent
On present engines fan noise dominates during landing approach but
on later engines using higher bi-pass ratios it is probable that fan noise will
dominate for all aspects of flight including take-off. Techniques for reducing

radiate noise from the rear of the engine but this noise is usually masked
jet or fan noise. It seems that little can be done to reduce turbine noise
'clogging5 by exhaust products and few of the available materials tolerate the

> Propeller noise is of little significance near major airports but
actor for some years in more remote areas and for night freight
, The most important noise from propellers consists of those
ated by pressure field which surrounds each propeller blade as it
gh the air on the rotating hub. The sound power generated by a prospeed increases. As well, the dominant
blades also rises, so that major improve?f propellers b\
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[The Committee is indebted to Qantas Airways Ltd for these diagrams.

decibels should be pursued to lessen the cumulative effect of successive
exposures to aircraft noise. Impairment of hearing is brought about by a
exposure. Evidence shows that an acceptable compromise between the costs
of protection and minimal risk to workers hearing is obtained at a basic level
of 90 dBA (i.e. 90 decibels as measured using the 'A' weighting network of
the sound level meter; see Australian Standards ASZ37 and.ASZ38). Since
aircraft noise is typically of an intermittent nature, it is reasonable to allow
aa increase in levels to compensate for exposures of less than full working
4 . 4 . 2 Frequency Spectrum. Evidence shows that the system for weighting
the various sections of the audible spectrum, which most closely approximates
average response to aircraft noise is the Perceived Noise Level (PNL). This
system, as adopted at the December 1969 meeting of the International Civil
Aviation Organisation (ICAO) is very complex and may be further refined as
research continues. The PNL system (using the unit Perceived Noise Decibel
(PNdB)), has the advantage of including corrections for tonal components of
aircraft noise, but has the disadvantage of requiring extensive time or equipment for the complicated analysis and calculations involved. Therefore, we
find that for tasks, such as monitoring aircraft noise, simplified systems (using
either the SA" or T>? standard sound level meter weighting networks) provide
sufficient information to permit valid decisions to be made from the results
of such measurements. It is anticipated that procedures for interrelating the
After consideration of the available Information it would seem that measurements made with the 'A' weighting network of the sound level meter are
adequate, to describe the critical aspects of the frequency spectrum with

e.g.
4 . 4 . 3 Duration. The duration of noise for every flyover of aircraft is of
importance because the interference with activities being undertaken continues throughout the time that the noise exceeds a certain critical value.
Duration is identified on the base line of Figs. 4.3 (a) and 4.3 (b). Since
this critical value is likely to alter for each activity and for each set of listenins conditions, most corrections for the duration of aircraft noise, use as a

measure, the time in seconds over which the noise remains within 10 dB of the
each half-second of the noise event to permit subsequent evaluation of
duration. There is also a lower limit of 90 PNdB and the duration is assumed
to be significant only for the time the noise level exceeds this value. A
duration correction in dB may then be determined, taking account of both
the time interval and the noise levels during that interval.
The duration of exposure to noise is critical for determining the possible
harmful effects on workers exposed to aircraft noise.
The situation of workers on airports is complicated by the fact that typically their exposure to aircraft noise is both intermittent and irregular. The
normal industrial corrections which permit an increase in noise level of from
3 to 5dB for each halving of noise exposure may not apply. In these circumstances, the most conservative approach would be to permit increased levels of
3 dB for each halving of exposure time remembering that the criterion of 90
dBA is set for a normal working day.
The situation of workers within aircraft maintenance workshops more
closely approximates the normal conditions applying to other industries
from which the criterion has been derived and they may be treated
accordingly.
4 . 4 . 4 Repetition. There is no doubt that the number of aircraft flyovers
of any particular area in a given period is a significant factor in determining
the complaints arising from aircraft noise. Communities are particularly
sensitive to this factor and all proposals for calculating the total effect of
aircraft noise include a means of summing the noise events which occur as a
result of a succession of aircraft flyovers. There are many methods for making
this summation; the Committee considers that abatement measures in the
areas around present airports must proceed with urgency. It is recommended
that Australia adopt the Noise Exposure Forecast (N.E.F.) system of the
Federal Aviation Agency of U.S.A. as a means of noise forecasting only.
However, the Committee cautions restraint in local application by planning
authorities of land use zoning categories employed overseas pending a critical
examination of the requirements in Australia.
4 . 4 . 5 Time of Day. The existence of 'curfews' at some Australian airports
is an indication that the community is sensitive to noise produced by aircraft
at night. This applies not only to the noise from aircraft flying operations but
also to the ground running of engines for maintenance at night or in the
early hours of the morning.
Restrictions aimed at alleviating community reaction handicap the
airlines and are a measure of the importance people place on the time
factor.
The position has been met in some countries by setting limits for both
permissible noise levels and numbers of operations differing between day
and night. As well, formulae are used for calculating total noise exposure
using different weightings for operations which are often divided into three
periods; day, evening and night.
12

banning in Australia could proceed using the weightings developed
climatic conditions the Committee does not see any reason to adopt seasonal
weightings used overseas.
4
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>f the noise source, determined in this case by the
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he attenuating and refracting properties of the atmosphere and
presence of structures which change the flow of sound from
source to receiver.
isLch of these factors is of importance in ass
from aircraft in flight and when operating on the ground.
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1 Directional Characteristics. The directional characteristics of airengine noise alter according to the power settings and operational
modes. It is not possible to generalise but a series of sketches are included
in Appendix A to illustrate in a qualitative way the relative importance and
directional characteristics of various noise sources associated with general
types of aircraft engines. A sketch showing the directional characteristics of
sound from an aircraft engine when operating on the ground is also included.
These diagrams indicate that it would be very misleading to consider
hearing conservation programmes for workers or the application of noise
also considering the directional characteristics

jical Effects. The meteorological conditions which have
most effect on the propagation of aircraft noise are wind and temperature
gradients. Evidence placed before the committee of the typical conditions
which apply when aircraft cause most annoyance, and reference to the
locations from which complaints arise, lead to the conclusion that these
conditions, when combined with effects of terrain surrounding major Australian airports, are significant in causing annoyance, particularly when
aircraft are operating on or close to the ground.
Diagrams are included in Appendix C to illustrate in a qualitative way
the manner in which wind gradients and temperature gradients affect the
Considerable research is needed to obtain a quantitative evaluation of these
effects, but is justified as it would indicate to planning authorities
the areas likely to be critical for aircraft noise exposure, particularly at
night, and enable them to avoid the mistakes of the past by proper zoning of

3

Shielding Effects, it was reported to the Committee that large

.ircraft noise influences many aspects of daily life and also the value
L the community places on living In areas adjacent to airports. The effects
•J
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are all those things which happen to people or objects as a consequence of

At the November 1969 meeting of ICAO the results of which were
reported to the Committee, it was stated that hazards to health are a highly
emotive subject and the meeting urged the highest degree of objectivity in
considering these questions. The Committee concurs with these views and
finds that the available knowledge on this subject is incomplete. The Committee accepts the further view of the ICAO meeting that there is a need for
long range research on the potential effects of typical exposure tc

5 . 2 . 1 Effects on Healthy Persons. The Committee concludes that at the
exposure rates and noise levels commonly experienced by communities living
beneath flight paths near major Australian airports any effects on the physical
state of persons in good general health is negligible and it has not been
given any medical evidence to the contrary.
Reference was made to two authoritative studies, that of the Wilson Committee ('Noise, Final Report', H.M. Stationery Office, London, U.I
of Dr A. Bell ('Noise, an Occupational Hazard and Public Nuisance'
Health Organisation, Geneva), neither of which supported the view that the
of people living near airports is likely to be affected.
submissions was the effect of noise on sleep and rest. In Australia, the opportunity to carry out studies of this factor and its influence on people is limited.
n
loss of sleep is known to be injurious to health'.
The Committee commends further research on these aspects as it would
have wider application to the general community with particular reference
to shiftworkers and those living near

It is fortunate that aircraft noise exposure conditions in Australia lag
behind those experienced by communities near some major airports in other
countries and it is expected that if harmful physiological effects do occur,
hereby giving time to avoid a similar situation in Australia.
'(ects on Persons with Existing Medical Conditions. People who
are ill need conditions which ensure freedom from, disturbance of rest and
sleep at all times of the day and night. Very little guidance as to what levels
seems logical to avoid the placement of hospitals or rest homes in the vicinity
of flight paths. Although many references were made to the possibility of
those who are sick being retarded in recovery due to exposure to aircraft
, medical evidence is not available which would support this contention.
5 . 2 . 3 Effects on Hearing, Numerous factors other than noise affect a
person's ability to hear. The Committee is concerned with those changes in
hearing acuity brought about by environmental conditions, specifically
exposure to aircraft noise, but understands that it is often difficult to distinguish, between the effects of noise and those due to ageing because of the
wide range in individual susceptibility to these conditions.
Nevertheless, the relationship between exposure to industrial noise and
its effects on hearing are well established and the Committee thinks it reasonable to regard the exposure of tarmac workers and those in maintenance
areas on airports as being a normal condition of industrial noise of an
intermittent character.
At airports many people exposed to high level aircraft noise for relatively
short periods suffer a temporary reduction to their hearing acuity, but this
loss is restored to normal over a short period and is not to be confused
with the permanent effects which are brought about by habitual exposure to
such noise.
It has been of interest to the Committee to note the more widespread
provision and use of ear protective equipment at Australian airports since
the inception of the Inquiry and it is recommended, that the use of this equipment should be enforced where necessary. The responsibility for implementing this recommendation rests equally with the management of operating
airlines and the industrial unions.

As a feeling of annoyance is more of a reaction than an effect, this section
refers to mental health, effects on speech communication and efficiency of
work.
5,3.1 Effects on Mental Health. As with physical health, persons suffering
from a pre-existing mental condition of either a temporary or permanent
nature may be more susceptible to further complications or retarded in
recovery by exposure to any noise including that made by aircraft.

