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hen selecting insulation for the retract-
able roof and ceiling of the new National
Tennis Centre in Melbourne, Chadwick

Industis choso Bracford Tut Skin Mult

Tuﬂ kMl Service Board suis a wide
of acoustic and thermal insulation
appications, sspacially the control of reverb-
erent noise on flat surfaces.
e Tennis Centre acoustic design called for
fibreglass insulation of a particular thickness

and density.
‘The flexibility of the Bradford manufacturing
procsss mean tha a specil order of over
40,000m? of 58mm thickness and 18kg/m3
density fibreglass was easily manufactured.
Bradford Insulation, backed by Australia-
wide service and a commitment to product
development, manufactures Aust |as most

free and comprehensws technical
service, mcludmg a wide range of techni
Iiterature, contact the Bradford etaton affce
in your capital city or mail this slip.
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absorption'is required with medium to low
air velocities.
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NEWS

Council Reports

The 41st and 42nd mastings of Coun-
cil were hel jarbor, SA over
e porion 23 t 26 Novermper undsr the
chairmanship of the President Mr
Boyce.

hip. Although 24 new mem-

a move 10 reduce the number of unfin-
Encial members on o feg

printing of the Direciory of membors
lhe Articles " of Association
Almough the budget also shows an in-

Gross in cost for publishing the Journal
“Acoustics Austral
increase since oxponditure last year was
low due to a changeover from calender
yoar 1o fina financing
Jears actviies-wi vosdn i Countia
ependiture exceeding its ‘income

ciety Logo. After :ome unsuccess-
w tiempts i tho' past, Council nas

sale or presentations is being explored
by WA and Victori Divslons

rectory ion
ot e Dtectory of the socmy, last
printed in 1986, will be Issued in
August/September this year at a cost of

35

oo, Sance Certre. adwsed o
Chaboes 1o helr employment Situation,
addreze and telephone numbar.

fenic
Ehuncil dsciasa
the _ activities of

rat
logical Sociotes.

amphasis on research in the humanilies

WAL JRosearch on N incil de-
ropracontations 1o

ci e the
Viators Tor “Hoan and Gommuntty

Services and the Arts, Sport, the Envir-
onment, Tourism and the Territories and
the President of FASTS to try and re-
verse a decision to terminate some
Tosearch being conductod by Dr Nor-
man Carter at NAL on the non-auditory
effects of noise.

1990 Society Conference. Victoria
Division has agreed to host the 1990
conference.

ident's Prize. Council agreed to
rizs, lo bo known as the Pre-
sident's Prize
itied 1o the Society's annual confer-
suitably in-

ub-

search nature and those of a practical/
case study nature will bo_oqually o
gible. award s expecis
Bresented for the firt fime at the.con-
ference in Perth in November 1989,
Ray Piesse,
Secretary.

ACT
February Technical Meeting

bruary meeting of the ACT

Group was held at the National Film
and Sound Archive. The chairman for
the evening, Graham Caldersmith, intro-
duced the curator of the Sound_and
Radio Collection at the Archive, Terry
McGee.” After a short explanation of the
ctivities of the National

Film and Sound Archivo, Terry demon-

strated veteran recording

mact using cylinders and _discs
ffom the collection. Terry explained the
problems regarcing

preserving m
e, Most of the commercilly pio:
duced sound material is quite stable
but the recordings which were planne

temporary nature requires the
most attention. Many of these record-
ings are worth presenving because of
r unique value in the history of Aus-
el

hen demonstrated the modern
equipment which is used to transfer the
signa from old and damaged discs lo
recording tapo. Even very damaged re-
oo ok be £eod 16 roGuce s 1250
with Taasonable _quallty — this. does
take considerable expertise and time.
Many questions followed the demonstra-
ns and continued during the  follow-
ing dinner.

Marion Burgess.

vic
End el‘ voar
of year function was held at
Bomes Seaidod. Restavrant in Mount
vaverioy.  Following ihe success
ious oustics”

experiences in acoustics. The evening

concluded o presentations,
aul Dubout with N fallowship. an
Graeme Harding for his service to the

Division.
Mike Snell.

Decambor Technical Ms.ﬂng

technical meeting was on
8 Decomber 196 Gan Emmmq Pro-
ducts Division, Welshpool. The meeting
fealured inspections rocl
plant and the Bradiord Insulation plant.
Of particular interest. sse of a
large _ quantity of o
oo o facing 54 an acoustio
lini e Gyprock

e was romickabia Zomiiorno e
size.

s meal was laid on by
‘meeting, providi
fitting close 10 the years actvites. The

members thanks go to Barry
TIeTWal t ‘CSABufding rodects Tor
their hospl

John Macpherson.

WESTPAC

The history of the Western Pacific
Commission on Acoustics dates back to
ThaIGA_Gonference. held in Sydney in
1980, Professor Ken'i_ Kido, Japan,
3

st
" etiates
Acoustics

standing organisation during the Shan
ghal Conference. sor Kido was
elected the first Chairman of the Com-
f his initiative

Australia, Singapore, Hong Kong, India,
d Indones

Report — WESTPAC Ill

The third Western Pacific Conference
an Acoustics (WESTPAC Il was held in

ng
ivas ‘ahendod by 298 de\egales
repressnllng 14 countries. _Bein
riy & regional conference, the main
represeniaﬂcn Jas from Ghing, Japen,
a, Hong Kong, lnaonesm and India.
Rpproximately 260 papers co
areas of acoustic:
Acoustics (28), Uitfasonics 47),
water  Acousti (:
Acoustis (21), Noise and Vibration
ech Communication, (26), Trans”
Shckon and wadsurem
Cal Acoustics, Bloacaustics and Psycho-
logical Acoustics

visits were org

Aobostcn, Tosen

ghai Acoustics Laboratory, Academia
inica.

The Institute of Acoustics is one of
the earliest acoustic research ar -
ing insiitutes in China, being established
in"the 1950's. The main fields of re-
search are ultrasonic. detection, noise
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NEWS . .

control engineering, architectural acous-
tics, environmental acoustics and vibra-
tion and damping control. The facilities
of the institute are quite impressive a
include two, reververation _chambers
(268 m2), an anechoic cham-
ber (200, o Sound. meuiaion.test
facility, a flow noise test facility and an
anechoio water tank. | 15 a1so Saupped

£

a

collection and analysis of acoustic sig-

nals. An ic Test Centre at the

mshtu(e is renowned for its work in
idio — and ultra-soun

The Shanghal Acoustis Laboratory
as founded in 1960 and is a branch of

ics, Academia

The laboratory has 157 staff
members and encourages research to-
wards M.Sc. and Ph.D. degrees. The
facilities ‘of the laboratory include an
impressive set of instrumentation and
laboratories, a 15,000 book
lection and ‘a test centre for underwater
acoustics.  Research  work
around theories of underwater

the
n

and Signal detection, underwater acous.
T exaation i bath hatiow and sem teep
lopment of new types of

sonars. Much attention is being paid
to the application of acoustic techniques
in the construction in

equipment and
ultrasonic equipment for energy saving.

Noela Eddington.

ASA — ASJ Meeting

he second joint meeting of the
Acousticn Sociline of Kmerica an ot
Japan was held the  Sheraton-
Vovalkrkw Hotel in Honolulu in November.

since " there are five

was the newest and most splendi
with its own beach frontage, pool, tro-
pical gardens, etc.

was a massive meeting, with over
1600 participants and,

from Japan.
more than 1000 papers In 72

quart
wer

The b: apers presented
was pasiiooiory Ineraatng Qverwhel-

et
mingly the most popular field was.
spee hearing, with about one-
third of all contribufions. Understand-
ably t sessions were allheld i

ese
be panticulerly snthusiastic in- discus-

The three other major areas of in-
terest to participants, judging from the

number of papers, were architsctural,
musical and underwater acoustics, eac!

were distributed widely among
fickss ot fting this simple- Classica:
tion.” The notable thing was, perhaps,
the small numbor of papers concerned
with noise problems — presumably the
rend s for these now to.be presented
at Internoiso.
hore was ltle opportuniy  for
non-conference actity — neither
Sapaness balieve o
half-day brea s ine i of meot
s conference dinner was popu-
resentation of

auinemte hunergancing

mu-mus instead of grass skirts
lacked the impact the programme led
one to

mably be another decade
beforo e next Joint ASAAS) mesiing
in Honolulu. For those of you who are
still around then, | recommend the ex-
perience of attending.

Neville Fletcher.

Standards
AS2763. This Standard deals

eneral methods for measuring
reporting hand-transmitted vibration ex-

quency-weighted measure covering the
frequency range from 5.6 Hz to 1400 Hz.
s new Standard provides guldance
for the evaluation”of hand-transritiod
vibration specified in_term
auency-weighisd pccoleration and ﬂally
exposure_time.
&ndlo random or noncperiodic viration
Provisionally, this Standard may also be

appied to repeated shook fypo excia-

a revision of the
1673 agiton of the. Standard for meas-

0
fferent
gree to the greatest extent possible.

FASTS

The Australian Acoustical Society is

cutive Director for FASTS.

FASTS has been working with the
Australian Association of Mathematics
Teachers (AAMT) on a nationwide sur-

a0 pross coverage, including & page
one item in the Melbourne “Herald"
ther activities of FASTS nclude

on government policies for science and
technology.

FOR
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Letters

Acoustics and the Organ

comparable with Leo
Beranek (Music, Acoustics and Architec-
ture, pp. 472, 473), who used rating
scales for concert’ halls and opera
houses.

Beranek found that the most important
e _auditorium

o This was con

Marshali (J. Sound Vib.,

Joe7; R

116, 1968), almougn in terms of the
shape of the This probably
colvespnnds i Bmsey's A Baneer
2ip".

Further to David Rumsey's work on
organs, and their buildings, there is a
need for a more extensive analysis of

church acoustics along the lines of
Beranek and Marshall. It would be nec-

ry ek the views of organists,
choristers and clergy and subject their
responses to multivariate  statistical
analysi

Campbell Steele
10 February 1989

| People

Geza Benke, formerly Senior Consul-
tant at the Victorian Depariment. of

3 n appointed an
gt Bychemet av Anabon. Gocu:
pational ervices, East Mel-
Bourne. Goza, who was. Inveed.
occupational noise and hearing conser-
vation at the Department of Lal
will_continue his work in these areas
with Analabs.

Graeme Harding
9, has regontly retired from the

Victora Sviion Commitae ator a con
tinuous period o 27 years. ms must be
Somethin of a record, arly as he

Way 3 Offce-bearer duting Al tat e,
in addition, he was the Society's Regis-

Brian Johnstone

It was with considerable pleasure that
we note that Professor Brian Johnstone

has been elected as a Fellow of the

i
Universtty of Wesiorn Austrlia,

NEW MEMBERS
* Admissions

W leasure in wel
following who have be
grads of subscriber while avaliing g
ing by the Gouncil Standing Committee
on Membership.
Wow South Wales

rs J Ablamowicz-Potapowicz (ACT),

b Gougles, Mr L J Eliott (N2), O
ki Goldberg, Mr D Lindsey,
Meidrum, Mr Nen Hong. D7 S
Thwaites.
Queensiand
R B Brennan.

Vrcror

Mr P J Pearson
* Graded

We welcome the following new mem-
bers whose gradings have now been
measurement  range is 20 um/s to
Subscriber
Western Australia

impson, Mr R Sutherland.
Membsv
New South Wales

Ms 'S A Ridler, Mr D J Spearitt.
Victoria

DrA 'S Szozepanik.

Western Australia

Mr A R Baker.

SPECIFICATIONS
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NOISE CONTROL

WITH A GASCOM 2376
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AC Power Input
220-250V 50/60 Hz, 7VA. (Other voltages to order.)
Trigger Rang

60 dB-129dB. 140 dB-109 dB with optional high gain
microphone.)

Input Weighting
Linear. A Law, external.
Trigger Level

=+ 0.25 dl

Response
=+ 0.5 dB 30 Hz-15 Khz.

Timing Accuracy

Nominal = 0.05%. Subject to mains supply accuracy.
AC Monitor Output

0dBm at trigger level.

Switched Output

Isolated microswitch relay. Max. load 240V 2A. AC.

GREAT AUSTRALIAN SOUND COMPANY
(02) 406 4588. FAX (02) 406 6660

.

Successtully utilised by local
government, industry, commercial
sites and in entertainment venues.

Easily installed by any licensed
electrical contractor. Full installa-
tion manual supplied.

Simply dial up required threshold
level when installed.

Tamper proof — locking steel
enclosure prevents unauthorised
adjustment.

Calibration is achieved using a
Bruel & Kjaer sound level calibrator
type 4230 with 12.5 mm (% inch)
adaptor.

Box 337, Willoughby, N.S.W. 2068, Australla
3/108 Warrane Road, Chatswood 2067
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National Exposure to Road Traffic Noise

A.L. Brown and D.I. Cliff
Australian Environmental Studies
Griffith University,

Nathan QLD 4111

ABSTRACT: Seven studies have been conducted in Australia to estimate the exposure of

metrpolian populations o nose from road ¢
revi

raffic. The methodologies used in these studies is
d found lacking to the extent that none has been af
populam.m exposums Deapio i the studies cancur n thet somewhes batwesn 3% and 15% of
the population n melropolan areas s exposed to Loq2urlvels greatr than 65 4B Howover

various

to estimate likely errors in the

there
Is it agreement at the lower exposure levels and the absence of error estimates means that these
differences cannot b d at face value. The used
i Cand France, , provide
a suitable model by Australia can be obtained.
INTRODUCTION

While the National Noise Survey (Hede et al, 1987) confirms
that some 27% of the Australian population perceive road
traffic noise in their own homes as a major source of
annoyance, and 17% indicate that road traffic is the noise
they would most like o rid themselves of there is still no
agreement as to how many Australians are exposed to noise
from road traffic. This is somewhat surprising given that
there have been more than two decades of work on road
traffic.noise in this country and policy decisions on the
resources to be devoted toits control would best be based on
knowledge of the extent and intensity of the problem.
Aprojectis in progress at Griffith University to estimate the
national exposure and this has provided the incentive to
bring together the results of past Australian studies which
have been specific to particular cities and based on a variety
of methodologies. Assembling these studies is of

. p y o
use the results, but in doing so it has become clear that
different assumptions and methodologies adopted by the
studies make comparisons between them difficult, possibly
spurious. This paper reviews the methodologies and
SEsumplions used n the Australlan stodies and 810 lo0ks
briefly at those used in the UK and France.

AUSTRALIAN STUDIES

The results of seven Australian studies are plotted in Figure 1
and show, for each study, estimates of the percentage of the
population exposed to any level of traffic noise or greater.
Figure 1 shows both Lioseh and Lea24n noise scales.
Reduction of the different noise scales used in the studies to
these common bases has used the transformation reported
in Brown (1989). All levels refer to the exposure to the
dwelling facade except for the Carr and Wilkinson study in
which exposure of the property boundary has been
estimated.

Sydney — Carr and Wilkinson

Carr and Wilkinson (1975) made separate estimates of the
number of people in Sydney exposed along major roads and
the number along minor roads. Some 5,500 kilometres of the
12900 kilomelres of roadway in Sydney were defined as
major roads and the rest were defined as local foads.

% POPULATION EXPOSED
O LEVELS > X

% POPULATION EXPOSED
TO LEVELS » X

S

Lion

(OISE LEVEL dBA
Expanded Scae st Higher Exposure Levels

Figure
Estimates of me  oxposure of the. popumlons of Australian cities to
road traffic n

For the population living along major roads the Delaney
model (Delaney, 1972) was used to predict noise levels at
property boundaries. The source of traffic flow and mix data

Acoustics Australia
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used in the model was not described but it is probable that it
was the output of a traffic assignment model rather than

actual counts (Urban Transport Study Group, 1574 Taffic  assu
spee
th dand

adjusting the modelled counts for local streets.

With this adjusted distribution of road traffic counts
med to be representative of road traffic volumes along

all mudways in the Sydney area, calculation of noise level

from the

roadway wers aiso predicted assuming a scresning offoct of
5 dB for each row of housing. In this way, the areas of land
adjacenttothe major roadways and lying within successive 5
dB noise intervals could be calculated and these areas
converted to the number of people exposed using 1971
population densiles for Local Government Areas Some
P

23% of
oncian ram e S of Toacway.

The remaining 77% of the Sydney population were
assumed to be in dwellings not exposed to noise from major
roadways — that is, they lived on local roadways. The noise

exposure of this group was obtained by measuring at a
sample of local roadways but the sample size was 12— quite
inadequate for reliable estimates.

Noise exposure estimates from the two strata were
combined. Calculations used the Lo scale but results were
published in 5 dB bands of Len (no conversion specified

Several weaknesses in the model include the small
sample used to measure exposure for the second strata of
roadways along which over three quarters (77%) of the
population lived; the simple assumption concerning the
propagation of noise through the rows of houses adjacent to
the major roadways; the assumption of a uniform residential
density along the major road networks equwalenl to the
averagofortho whole Local

r each road traffic
volume in the distribution, the Do prediction model (UK
DOE, 1975) was used to estimate the noise level at dwellings
either adjacent to the road o one or two removed. Speed of
traffic, traffic mix and distance to the dwelling were assumed
1o be constant within any of the four categories of roadway.
The proportion of dwellings in Sydney with that particular
noise exposure was simply the proportion of roadways with
that traffic count. An average residential density was

assumed across Sydney to convert estimates of dwelling
exposure to population exposure.

The model calculated Lio;en for a typical weekday (based
on ut a constant 3 dB was substracted from the
results of the calculations to estimate Leq.24n. (In Figure 1an
additional 05 dB has been subtracted to conform with the 35
dB translation between these two scales adopted for scale
convertions in this paper (Brown, 1989

This model is an effective use of existing data but it must
b iated that i

and 1o test the relative effectiveness of future noise control
scenarios. Some details of the model are not yet published,
but of the known assumptions several are potential sources
of error. These include non-representativeness in the traffic
count data caused by the absence of counts on some roads
o mumnle counts avllblo on others; ovesipification in

ted; and the possibilty that the categori-
Taion of roata o major or local may not necessarily have
matched realty. It i not posside o assess f these would
have led to an over or underestimate of exposure.
advantage of such a model are, of course, the mi it
resources required because of the extensive use of existing
data.

Sydney —
Stewart et al (1986) developed a more sophisticated model,
again based on available traffic data. The starting point for
the model was the compilation of a complete list of existing
traffic counts available from roads throughout the city and
the generation of a frequency distribution of these counts.
The pivotal assumption is that this distribution of traffic
counts, obtained at approximately_ 1500 sites, can be
representative of the distribution of traffic volumes along the
complete road network in the Sydney area. To increase the
validity of ps in the
model. Firstly, as existing traffic counts are known to be
biased towards the high volume roadways — there are many
more counts done per kilometre of major roads than there
ars per klometr of local sreets —~ 8 su-model had to be
developed to estimate

 to dwelling facades within cach road

cuy Tne laor may yoon major source of bias as the model
recognize whether a particular road segment has
ronfing ecidamial o aiher and, uses - nor s roadways
through high donsity residental aroes diferentiated from
oadways through low density residential areas. From the
considerably mor detalled cata availablo on sore of theso
parameters (eg. the 1984 NAASRA National Roads-Study)
assumptions of uniformity appear unwarranted. Without
more details on the working of the model it is not clear
whether these assumptions have led to an underestimate or
overestimate of exposure.

More recently, this model has been applied in Sweden
(Stewart and Sandberg, 1987). In this latest application the
authors have addressed, somewhat, the question of the
representativeness of the traffic count distribution and have
also modified the model to cater for variable setback of
dwellings. The Swedish application was also different in that
much more detailed input data were available: for example,
20 catsganes of roadway were defined instead of four in
Sydney, and these categories were classified not only by
rfic volume but also by spoed and vehicle mix AS hefors,
the purpose f the model wes tn pradict the futue efec of

local streets. Details are not yet published for this local Srom
model. Secondly, s it is possible firstl to.calculate vehicle
kilometres travelled (VKT) from the traffic count distribution
and secondly to compare this result to another estimate of
VKT for the Sydney area based on Australian Bureau of
Statistics data (ABS, 1982), a partial calibration of the traffic
‘count distribution used in the model is possible. The model

/s calculated by partitioning the frequency distri-
bution of traffic counts into four categories of roadway
(arterial, sub-arterials, collectors and local roads) and
multiplying the traffic volumes in these categories by the
estimated length of each category of road in Sydney. If this
estimate of VKT did not agree with the Australian Bureau of
Statistics estimate of VKT then the traffic count distribution
waz ausied ] . Tis acusiment procedire hes t
been described but presumably it relies primarily on

diff ! strategies, but the authors have more
confidence tha model outputs are reasonable estimates of
population exposures.

Canberra, Melbourne and Adelaide — SPCC

The SPCC model, as applied to Sydney, has also been run
rocemy for cther Ausiraian cies (pers com, Stewart
AC). However, Stewart notes that the input data provided
from these cities for the model could be refined further.

Perth — MRD (WA)
Limb (1987) reported the results of a study in the Perth
metrpalian area. The study considared anly those oads

day
information on traffic  composition, spssd and road
configuration for each section of ro: he number of

f roadway. Tt
Gwolings facing sach section wers estimated using criva.by

Vol. 17 No. 1 — 8
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counts but no details are provided of the estimation of set:

back from the roadway. Based on this data, Lioeh noise

level were precicied atthe facades of el dwelings fronting

ways (UK DoE, 1975 and NAASRA correction

(Saundsrs et al, 1983)). A uniform residential density was

assumed across the cil to convert exposure of dwellings to
o

differentiation between residential and non-residential land
uses roning roadwaye) and sampling eror, aro potentl
sourses ofaroracrossth lferent ot

ever there is strength in Pmbers. The conver gence of
al e rosule 4 the higher levels does suggest that
somewhers I ihe region of 3% 1o 153 of the popuiation in

exposure of the population.
provide estimates of the number of people exposed to lower
levels of noise. The results are quite dependent on ensuring
that roadways included in the study exhaustively include all
“busy roadways” The method differentiates between
residential and non-residential land uses along the roadway
but does not consider dwellings which do not directly face a
roadway but may still be affected by noise fromit.

Adelaide — Department of Environment & Planning
(SA)

A quite different method of estimating exposure was
developed In Adelade which can best be described as &

subject to high exposures, say above an
Leq24n level of 65 dBA. However, this range would stil be far
100 wide to use as a base for some policy decisions — a
compensation or insulation scheme for dwellings for
instance. There is also agreement that something less than
2% of the population are exposed to an Leq.24h of 70 dBA or
more, though it should be noted that most of this agreement

omes from the application of the same model to three
diferen ciles.

e lower noise exposures thero is rol the same
agreement. roporton of the popultion exposed (o
Leg2en ovels g greater than 55 dBA — the lower bound of the
QEGD defined “grey srees” (oscn 1986) ranges from

Separate

and minor lia Depart-

‘ment of Environment and Planning, 1988a and 1988b) which
together make up the 8224 km of madways in Adelaide.

stimates. One would like to
be s 1o took 0 ety size, valfc dansity and bult o to
explain why the populations in different cities appear to
experience such different noise exposures (for example,
d C ‘e

For the major roads, a ed over the
city and the nearest section of major ot 1o sneh grid
intersection was selected for the sample — a road section
being defined es one with uriform eafic and geometric

ts length. For each , raffic flow
e i wre Sotanes o existing records and dwelling
setback was estimated from aerial photographs and
averaged over the road section selected. The DoE model
(UK DOE, 1975) and NAASRA correction (Saunders et al
1983) were then used to calculate Liosen at the average
facade setback of dwellings along every section of road and
the number of people exposed to that level were estimated
using average residential densities appropriate to that road
section. The exposure of the sample was scaled up to the
exposure of the population using the ratio of sample length of
major roads to total length of major roads in Adelaide.
lar procedure was used for the population living along
minor roads, but using a grid of 1 km square.

This procedure avoids the problem of bias in existing
traffic count data and takes cognizance of the different land
uses and residential densities along different roadways.
These are important advantages but there are still two
potential problems. Firstly, the method does not allow for the
factthat the major noise exposure of a dwelling could be from
other than the road immediately in front of the dwelling.
Secondly, there is bias in the sample selected when a grid of
uniform size is used. For example, in outer urban areas the
density of major roadways is likely to be less than in inner
urban areas and the systematic grid sampling may result in
too high a proportion of outer road sections being selected at
the expense of inner road sections. It is possible that both

less people are exposed to traffic noise, and does
Melbourne's rectilinear street network result in more
exposure than Sydney's topographically constrained radial
network?). If these differences in exposure are real then
there are important lessons for urban and transport
planners. However, in the absence of any estimates of error
variance it is not possible to be certain if these differences
are real or model-specific. About the most that can be said is
that, at a coarse level, the results are intuitively consistent,
with Canberra and Adelaide exposures lower than Sydney
and Melbourne, though the low estimates for Adelaide,
relative to those for Canberra, are somewhat surprising.

Taken overall, the Australian estimates lie roughly among
the lower half of the estimates made for fourteen OECD
countries (OECD, 1986) though one suspects the quality of
the latter data may have been highly variable. In addition, the
OECD data purport to be national exposure estimates, that is
the exposure of the population over both city and country
areas whereas the Australian results are for metropolitan
areas only.

Different Study Methodologies

Most of the study methodologies have used a ratfiocount
oriented approach, accessing the considerable amount
traffic data collected for traffic engineering pu rpo es and
already in existence in the records of state and local road
sthor i i dat
the starting point introduces bias which may, or may not,
effect the adequacy of estimates of exposure, but the

these factors have led to some of noise
exposure.

DISCUSSION
The Australan Results
Figure 1 invites comparisons between the exposures in the
different Australian cities, but as none of the studies has
provided estimates of the magnitude of sampling and
measurement errors, confident statements about apparent
t be made. Itis xample,
max the errors within any of the exposure estimélos show
Figure 1 could be greater than the differences between any
the exposure estimates. The untested assumptions on
which some of the models are based, the known bias
ntroduced by some of the assumptions (such as non-

problem is that the mag rs cannot

be gauged from the original data set. Without benchmark

studies with known error variances with which the accuracy

of the traffic-count oriented approaches can be validated,

helr resutsremeln problematica. The Adeleds (DEP) and
e P

uffer
Weaknonsos  though ather potentl Sources of error have
hssn nl

an emallve to ftraffic-count oriented
methodologies whih 1 represented by studies in the UK
and France. These have a completely different starting point
which is to first obtain a rigorous sample of the population
and then to predict or measure the noise exposure for this
sample. The method requires almost no assumptions,
beyond those involved in the procedure to predict or
measure noise levels at the sampled locations and, most
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importantly, can provide estimates of the sampling errors of
the noise exposure of the population. The drawback is that

Selected results of the UK and French studies are shown
|n Flgu'e 2 (a correction of ~4.5 dB has been applied to the

national
very large measurement resources and deceptively difficult
procedures for ensuring that the sample of the national
population is random. The UK and French studies are briefly
reviewed below as they provide suitable models for further
work in Australia.

The UK and French Studies

‘The UK study was carried out in conjunction with a survey of
the attitudes of 7200 people towards traffic and traffic noise
(Sando and Batty, 1974). The multi-stage sampling scheme
for the opinion survey was rigorous and the survey was
designed to b representativo of the adult population in

to estimate Leg2sn — author's
unpublvshed data). The estimates have measurable error
variances based on known sampling and measurement

errors and can be used as a firm base for comparisons and
for policy decisions.

CONCLUSIONS

Current estimates of road traffic noise exposure in Australian

cities need

between different cities based on available data are unwise.

This does not mean that the existing data is wrong, but that

there are no stimates of the arrors associed with present
against which current data

private households — lustered for
efficiency. Noise measurements were reported by the
Transport and Road Research Laboratory (Harland and
Abbott, 1677) for 529 dwellings of the 7200 respondents in
the opinion survey. While measurements were made at 529
dwellings, it was realized during analysis that only 271 of
these could effectively be assumed to be independent
(clustering for efficiency in the social survey resulted in
inefficient dependence in the noise level survey) and it was
on this subset that estimates of the exposure of the popu-
lation were made.

The 1976 French survey (Maurin, 1984; Maurin et l, 1984),
was also conducted in conjunction with an opinion survey
concerning noise nuisance. it was similar to the UK survey in

many respects and produced estimates for the exposure of
the whole of the population of France. Similarities to the UK
study included the rigorous approach to sampling from the
national population and measurement of exposure at the
building facades. The sampling frame used in France was
the populaton of dwenmgs rather than the population of

Can bo compared.

‘The rigorous sampling procedures used in the UK and the
French studies provide suitable models for further work in
Australia
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Comparison of STC Rating to dB(A) Reduction
for Aircraft and Traffic Noise

lan P. Dunn

CSIRO

Dlvlslon ol Building, Construction and Engineering
P.O. B

gheﬁ. Vlc(oril 3190, Australia

ABSTRACT: The sound transmission class (STC) rating for 104 different building elements has been
Compared to the dB(4) rducton ofered against intring airrat and trafc nose I s found, on
ic no

average, that aircraft noise and traf

the numerical value of the appropriate STC rating.

s than

1. INTRODUCTION
When the Australian Standard AS 20211977 (Code of
Practice for Bulldmg Siting and Construction Against Am:ran

representative spectra were obtained for 727, 747 and A300
landings and take offs. Table 1 summarises the number of
ts used.

the dE(Ai reduction of aircraft noise (when passing mmugn a
building element) was less than the value of the STC for the
building element concerned. For the then existing blend of
aircraft spectra (early model 727, DC9, ect.), the difference
between the dB(A) reduction and the STC of the building
element was between 4 and 6 db (p. Dubout, pers.comm.,

1977).

Later, when the same Standard was being revised
(eventually to be reissued as AS 20211985 [2]), the
estimated difference between the dB(A) reduction and the
STC value of building elements was redetermined. This was
partly in recognition of the fact that the shape of aircraft

pectra i

747, A300, etc.), and partly as an attempt to improve the
estimate of the difference between STC and the evaluated

dB(A) reduction.
To achieve the calculation, a computer program was
written which determined the dB(A) reduction achieved
p t

building elements of known transmission loss (TL). The
average difference between STC and the evaluated dB(A)
reduction was determined as 4.6 dB.

The similarity of purpose between AS 2021 and Draft
Standard DR 87252 (3] (Acoustics — Road Traffic Noise
Intrusion — Building Siting and C: ion) was obvious,

TABLE 1
‘Summary of aircraft movement used to obtain
representative spectra
Aircratt Landings Take offs
747 5 5
727 7 10
A300 2 3

The six aircraft noise spectra used are energy averages of
the relevant contributing spectra. Each contributing
spectrum was formed by averaging the (1/2 s) spectra
existing during the central interval in which the aircraft was
producing sound within 10 dB of its noisiest (112 s) level.

2.2 Traffic Spectra
The four traffic noise spectra which were employed in this
paper originate from measurements made by the Royal
Melbourne Institute of Technology (RMIT), the University of
NSW, and this Di
The RMIT traffic noise spectrum is the result of averaging
five minutes of city traffic noise monitored at the intersection
of Swanston and Latrobe Streets, Melbourne.
The Univeristy of NSW traffic noise spectrum is from

5

and it was therefore natural to press the same computer
program into service to determine for traffic noise what had
previously been done for aircraft noise. To this end, the
program was expanded to convolute the 104 building
elements with a total of 17 different spectra; 6 were the
original aircraft spectra, 1 was a ‘flat’ reference spectrum,
and the remainder were traffic spectra from various sources.
Of the 10 different traffic noise spectra, only 4 were
eventually considered reliable enough to draw conclusion
from; the average determined between the dB(A) reduction
and the STC values was 60 dB.

2. THE SPECTRA

2.1 Aircraft Spectra

Analogue recordings of aircraft operations at Melbourne
airport (Jan. 82) were gathered and provided by the
Department of Transport. The recordings were analysed and

made one metre out from the facade of their
Experimental Building. It s based on ‘about 100, 5 min or 10
min samples’, which is a total sampling time of between 500
and 1000 minutes, and as such represents a reliable sample
of that site’s traffic noise.

The Rohans Road and AAS Canberra data originate from
measurements performed by the (then) CSIRO Division of
Building Research (DBR). The Rohans Road spectrum is
based on a 30-minute sample of traffic (1030 vehicles per
hour) in the Melbourne suburb of Moorabbin. The AAS
Canberra spectrum is based on a 60-minute sample of traffic
outside the Australian Academy of Science, Canberra.

The six other traffic noise spectra processed by the
computer program, but not eventually used, came from a
NSW State Authority. Each of these six spectra was oblained
from 10-minute recordings of traffic noise and analysed on a
Bruel & Kjaer 2131 Digital Frequency Analyser using a 1 s
averaging time. Unfortunately, the analysis was performed
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SPL (68)

with the 2131 set on the "MAX HOLD’ setting which provides
the upper envelope of the instantaneous sound levels rather
than the average levels. A single noisy event during
recording (such as a car horn operating, a squealing tyre, or
even a whistling bird near the microphone) has the ability to
completely modiy upper spectral  envelope.
Consequently the spectra were considered o be of limited
value as representative traffic noise spectra and were
therefore not used in the final analysis of results.

A graph of the mean aircraft spectrum (energy- averaged

(ene

outdoor noise spectrum. This was performed for each 1/3
octave frequency band from 100 Hz 10 5 kHz inclusive. These
indoor and outdoor band values then had the relevant A-
weighting values subtracted from them. and the resulting
spectra were energy-summed to form the appropriate indoor
and outdoor A-weighted levels. Finally, the difference.
between the reduction in the A-weighted sound pressure
level and the STC fating of each buicing eloment (outdoor
dB(A) — indoor dB(A) — STC) was evaluated and printed out
on the final computer output sheel. For each specirum, the

over 6 spectra) and the mean traffic
averaged over 4 spectra) is given in Flgure 1. Both specua
are unweighted and normalised to realise a 0 dB linear sum
of band energy.

o Mean aircrat

-0 o--0 Mean traffic

E
8end number

Figure 1

3. THE BUILDING ELEMENTS
Of the 104 building elements considered, 95 are exlracled
from EBS Technical Study No. 4

mean e values
across the 104 different building elements. The results for all
those spectra used are summarised below.

5. RESULTS

The results obtained by running the computer program are
given in Tables 3 and 4. The ‘mean’ column gives the
average value (over the 104 building elements used) of the
difference between the dB(A) reduction and the STC value.
The ‘overall average' represents_averaging across the
spectra and the building elements. The column headed ‘Std
dev: indicates the standard deviation of values across the
104 building elements.

5.1 Aircraft Noise
It can be seen from Table 3 that the mean value of outdoor
dB(A) — indoor dB(A) — STC, when averaged over a range of
typical buiding components,is 4.6 dB. Thatis to say, aircrait

b 5dbless than thy

noise
of the STC rating.

and standard deviation of
(auldnnr dB(A) —indoor dB(A) — STC)
for aircraft noise

of TL data, 8 are of mossuremenis made at DBR (6 roo!
structures, and 2 fixed single-glazed windows); the source of
the single remaining TL data is unknown but itis understood
tobe of a clay-brick wall.

Averaging over the 104 building elements is intended to
provide an estimate of the reduction offered by a ‘typical’
building shell. A summary of the building elements used in
the analysis is given in Table 2.

TABLE2 .
Summary of the 104 building elements used
in analysis
Concrete masonry walls 17
Clay brick walls 16
Roofs 12
Windows (fixed double glazing) 29
Windows (fixed single glazing) 10
Windows (openable) 5
Doors 9
AC sheets 4
Concrete slab 1
Total 104
4. METHOD

To determine the difference between the reduction in the A-
Welghtad sound pressurs level and tho STG rating of ach
Firstly,
the indoor band oves were dotorminea by sublracting the

Event Std dev.
(dB)
747 landing 19
747 take off 18
727 landing 21
727 take off 17
A300 landing 17
A300 take off 20

Overall average

5.2 Traffic Noise
Similar to the aircraft noise case, Table 4 shows that, on
average, traffic noise is attenuated by about 6 dB less than
the numeric value of the STC ratin

This present study also showed that the average dB(A)
reduction achieved for a ‘flat’ spectrum is very close to the
STC value; the average discrepancy (over the 104 building
components tested) is only 0.4 dB. Indeed, itis possible that
the ‘zero’ of the STC value scale may have been chosen with
this in mind.

TABLE4
Mean and standard deviation of
(outdoor dBiA) —indoor dB(K) — STC)
for traffic noise
Event Mean Std dev.
(dB) (d8)

RMIT traffic -56 24
Univ. NSW -52 24
Rohans Road -70 31
AAS Canberra -6.1 34
Overall 60

pProp! ‘e TL curve from

Vol 17 No. 1 — 12
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6. CONCLUSION .

The convenience of using a single number index like STC to
quantify how a building element performs, is self-obvious;
the alternative requires 18 values (for the case of 1/3 octave
L spectrum from 100 Hz to 5kHz) to be known.

Unfortunately, the STC value does not indicate by how
many decibels a particular noise spectrum will be reduced
aftr passing through a buiding component. This study has

termined the relationship between the
ccmpcnem and the expected dB(A) reduction for the two
most troublesome sources of noise annoyance — aircraft
and traffic noise.

Both cases gave similar results. If the STC value is
regarded as a ‘decibel reduction’ value, then for both aircraft
and traffic noise the average result is overly optimistic by
some 5 and 6 dB respectively. For example, given a wall with
an STC value of 30, on average, one would expect aircraft

noise to be attenuated by 25 dB(A), and traffic noise to be
attenuated by 24 dB(A)

This present study has aiso shown that the average db(A)
reduction achieved for a ‘flat’ spectrum is very close to the
STC value of the particular building element concerned.
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REPORT

Ron Craig Productions
Recording Studios
Colo Vale, New South Wales

The Studio, situated in the Southern Highlands, only 90 min-
whes rom Syciney, was designad with ho scrous muskian
in mind, tuned room with
as much ambi posslble This all that
require reverberation to be recorded with a natural sound. Ad-
ditional reverberation can be added later, if necessary, but
the natural ambience induces inspired

is something that cannot be added later.

Itis ideally suited for student pianists and other soloists who
need audition tapes of high quality as well as the professional,
who may require edited masters for duplication or broadcast
purposes.

Although the studio is located on a peaceful 2 acre block,
substantial soundproofing has been built in. A separate tea
and recreation area is also provided

The studio's interior walls are constructed from ash hard-
wood panels, some o which ae actualy ourss hat can be
opened 1o expose broad-band asorbers. Apart ffom the

o the highor
'rsqusncles The ceiling is o aovered witn 5 toal of 84 pya-
mids, made from African Ash Brimsboard. Internally they act
25 absorbers via nine Inoh hole and fibrogiass nnmg, exter-
nally, as diffusers.

The floor (measuring 11.4 x 7.3 metres) was left as a hard
surface, further enhancing the ‘five’ feeling for acoustic in-
struments (however, carpets and free-standing flats’ are avail-
able to change the character of this surface if desired)

‘The studio's i amodel D
certgrand which has been used by many of the world's most
famous artists. Other instruments include a double manual
harpsichord, harmonium, Yamaha electronic organ and a re-
stored player piano.

The Bergonzi Ensemble and The Song Company are
among some of the people who have already used the stu-
dio and its facilties.

The Control Room is separated from the main studio by
a thich wall and double glazed abservation window. The 6%
cubic feet brick monitors are carefully positioned with pre-
cise spacing and horizontal and vertical angles. This preci
sion results in an extremely good stereo imaging.

(Photography by Gordon Clarke)
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Australian Noise Abatement Policies — Some
Findings on Their Effectiveness

Marion Burgess
Mousm:s and Vlbmlon Centre

The Unlverslty 00 New Snuth Wales
Australian Defence Force Academy
Campbell ACT 2600 Australia

ABSTRACT: Australia was selected as one of six case study countries for an OECD project on the
effectiveness of noise abatement policies. The objectives for the case studies were to produce a
detailed analysis of the policies for which a meaningful assessment could be obtained, to produce a

synthesis at the national level across the

various policies and to
recommendations. This paper includes some of the findings from the Australian report, in

ovide conclusions and
rticular

those relating t the various components of policy and the various polcy instuments and thei

enfor

1.0 INTRODUCTION

Australia was one of six case study countries selected to
participate in a project undertaken by the Organisation for
Economic Co-operation and Development (OECD) on an
Exchange of Information on Noise Abatement Policies. The
other case study countries were Japan, France, the
Netherlands, West Germany and Switzerland. A report on
the Effectiveness of Noise Abatement Policies was prepared
by a consultant appointed by the OECD for each of the study
countries. These reports wil form the basis for a synthesis
repnn to be published by the OECD.

objectives for each of the case studies were
pvoduce a detailed analysis of the policies for which H
meaningful assessment could be oblained, 1o produce a
the national the various

10 provide conclusions and recommendations. It was not he
intention of the project to undertake a fully comprehensive

As a predominantly urbanised society, with approximately
70% of the population living in the 13 major cities, the types
of noise experienced by the majority of the population are
imilar to those experienced by the populations o ies and
towns in other developed countries. A National Noise Survey
undertaken in 1986 (1) involved interviews with 2,332 people
throughout the country and found that noise was the most
serious type of environmental pollution perceived by people
in_ their homes. Overall, d_disturbance to
listening activities or 1o sleep because of some form of noise
pollution. The study also showed that complaint statistics
give a poor indication of community reaction to noise

it that 1.25 million
8%) occupy residences exposed to an outdoor Lea in excess
01 65 aB(A), a further 6 million (approx. 38Y%) live in the “grey
area” between 55 and 65 dB(A) [2]. About 8 million
Ausiralians (spprox. 55%) Ive in what could be considered

el guidelines [3), as an acceptable

For the Australian report, information was obtained from
those government agencies which have some involvement
with implementing and enforcing noise abatement policies.
Information was also obtained from organisations and
companies in the private sector which need to comply with
the policis, in partcular the naise labeling requiremenis.

As the amount of quantitative assessment data for noise
abanemem policies in Australia was limited, u was necessary

po icies. Some of the findings which resulted from T
Australian study are given in this paper.

2.0 BACKGROUND INFORMATION ON
AUSTRALIA

The federation of the States of Australia was proclaimed on 1
January 1901 and there are three levels of government:

P regard to road tratfic noise. With
o tuture developmenl o existing cities and towns, the noise
exposure of the population is likely to increase unless
Siete. nose stmant policies are implemented and
enforced

3.0 ENVIRONMENTAL NOISE CONTROL IN
AUSTRALIA

In 1972, the Australian Environment Council (AEC) was
established to provide a forum for consultation, co-operatior
and liasion between Federal, State and Teritory
Governments on matters concerning environmental
management and pollution control. The members of the
Council are the Federal, State and Territory Ministers with
responsibilities for environmental matters. The Council is
advised by a Standing Commitiee of senior officials. The
commitiee structure is shown in Appendix A, Part 1. In the

Federal (or C: area of noise controls for molor vehicles there is
and Local etween the
10 the control of arcrait noise, the control of environmental ~ AEC and the Aus"allan Transpurl Advisory Council (ATAC);

noise is implemented at the State and local council level.
This structure, which effectively allows each individual State
to adopt its own appmcn to noise control, has significant

of

noise control pnllcles in Australia.

see Appendix
i nad ben aorme statues nthe Staes and Terrries
to contrl environmentl noise undsr a varisty o diferent
ut it was not until the 1970s that comprehensive noise
legisition was independently introduced by each of the six

Acoustics Australia
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Slalss 4] and 1988 for the ACT. Since the inroducton of
ehensive noise legislation a number of regulations

be issued; these can require an improvement in the
environmental noise levels.
islation th

undert Actsand in
most cases the Acts th h; ied. While

for exemptions from

there are significant dmelences between the noise control
Acts of the various mes, successive amendments have
indicated a trend towards a common approach.

In most Stslas thore are contral agencies with the overau

r the

enlovcemenl ol st conor legislation. In recent years Joca
government and the police have been given an increasin

mspons.mmy for rosoling acal prckiems, withthe contal
State agency providing co-ordination and specialist advice.
In addition to the central State agencies there are other State
Departments which have some responsibility for_noise
polies (e names ofthese Deperiments varyIrom Sate o

tate).

Most of the States have introduced control measures to
deal with specific types of noise in addition to the broader
based policies. The total number of identifiable noise control
messires s es hgh s 45 orone Sate Inthe ther States.

pliedin

the Acts. Th D
planning or
taken place and where, even the “best practicable means”
have been applied, the desired levels cannot be achieved.
This is an acknowledgment of the possible prohibitive costs
of controlling the noise emission from some premises.
2 . i

in terms of economic advantages to the community and to
the country as a whole. There is not a high number of cases

where these exemptions are applied. Although such
exemptions allow a means of escape from some of the
provisions of an Act, in many cases the conditions of the
sxemplion requir the ntroduction of 2 programme for
modifications over an extended time period, ultimately
isading o complianca with th relevant noiss provisions of

4.2 Domestic and Recreational noise
the Acts and

Zocordance with the broader based legilaion. A number of
different policy approaches may be used for the control
measures associated with any one noise problem; for
example noise emission limits, limits to hours of operation
and restrictions on areas of use, can all be applied to control

p for different
noises differ between the States. While the AEC produces
Technical Bases (essentially models for legislation) which
are designed to provide for uniform legislation, these are not
mandatory. It is the decision of each State that determines
which, and which type of, policies will be adopted and
included in legislation.

4.0 VARIOUS COMPONENTS OF POLICY
When the central State agencies were established in the
early 1970s, industrial noise was seen o be an area where
complaints could be resolved following the introduction of
noise abatement policies. Even though the total number of
persons affected by noise from industry is less than for other
nolse sources (1. I consklered thl the efects of such
noise can be quite severs and a major proporton of the
noise
Sbatementnas boon, and s s being, devoted to the control
of industrial noise. However, some noise abatement policies
towards two other areas: domestic noise and
transportation noise. These three main areas will be dealt
with separately in this section.

4.1 Noise from Industry

The ability to control the noise output from industrial and

commercial premises is a major component of the noise

contrl legllalion In esch of the Siaies and can be
: . g,

1he contral State
gency For smaller premises, more responsibity is being
given to local councils.

Most central State agencies have involvement at the
planning stage for new premises and when alterations are
proposed to existing major premises. This is usually in the
form of assessment of an environmental impact statement,
or similar document seeking development approval, and/or
the issuing of some form of licence. Noise emission limits
and other controls, such as limits to hours of operation, are
esiabiished and aro based on nois levels relsled to the

regulations forthe Sites o enforoedby localcouncloffc
ers, police andor officers of the central State agency. T
creasing responsibilies given to local council officers and
police mean that the implementation can be applied over a
wide area of the State and more rapidly than would be the
caseif only the central State agency officers were involved.

For specific items, such as lawn mowers, air conditioners,
etc., the control measures include maximum noise emission
levels, noise labelling, limits to hours of operation and limits
Io asas of use The laler o corrol messures have besn
found
surements, are ¢  easy o enforce v are easlly Understood by
the general publ

o penavoura noise, such as the “noisy party", there has
been a general trend away from specified noise emission (or
immission) limits to an assessment of audibilty and “offen-
siveness” and an establishment of limits to-hours. This
means that it s easier both for the potential polluter to under-
stand the control measures and for enforcement by police
and local council officers.

For i

tivities, such as enter-
tainment venues, outdoor concerts, etc., various control mea-
sures i the form of noise emission limits, hours of operation,
number of events per year, etc. can be applied. For other no-
isy form of recreation, such as shooting ranges, motor vehi-
cle racing tracks, etc., similar control measures apply and
special attention is paid to noise control at the development
stages of new venues.

Amajor deficiency in this area relates to the noise from an-
imals, in particular barking dogs, which have been shown to
cause significant noise annoyance [1]. The ability of the au-
thorities 1o issue notices or impose fines applied under a
“Dog Control Act”, noise abatement Act or local councils Or-
dinance, when the animal is found to be causing a public nui-
sance, hassolved individual cases but has ot avercome the
problem as awh

oars o be alack of general public awareness of
the potential noise problems which may result from the use
of specific items of equipment. Product noise labelling and
the associated education campaigns should overcome this
deficiency.

Noise from mobile recreational activities, such as trail bike
riding, has been difficult to control. The open areas used by
the riders are often close to residential areas and frequently
the offenders move before they are able to be apprehended

sumunding tand e eross or
backgrounq, noise lovels. When a problem arises. wih
existing mmar premises, notices, or similar instruments, can
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While there is a co-ordinated strategy within each State to
deal with domestic and recreational noise problems, there
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are great variations in the strategies adopted by the States.
The variations relate to the types of noise which can be dealt
with and i
The AEC has produced Technical Bases which endorse con-
trol measures for specific noise sources, eg noise labelling
5, 6] These measures are not mandatory but may be
adopted by each of the States if it so desires. If any of the
States does adopt control measures for which there is an
AEG endorsed methad, then that mettod wil usualybs the
chosen. Arising from the priorities and legislative
Drocadures of each of the Sitas, i m fo the roducton
of any control measure varies throughout the country. Such
geographical variations are of disadvantage in providing uni-
form control of the noise from specific items. AS the Austral-
ian market is comparatively small, uneven application of a
policy such as noise labelling adversely affects both the man-
ufacturer and the distributor of the product

4.3 Transportation Noise

The control measures for motor vehicles are implemented

and enforced through complementary actions at the Federal

and State levels. The administration of lhe (ype approval cer-
Fede and

either noisy heavy vehicles or cars with modified/faulty muf-
flers varies from State to State.
bulk road traffic noise, the design criteria for roads are
‘mandatory and hence their application is uneven both
within and between States. In addition, there i till isagree-
ment about the design criteria between the environment,
planning and transport agencies within some of the States.
With respect to aircraft noise, there has been a reduction in
the number of people affected as a result of noise certifica-
tion of aircraft, application of flight path restrictions and cur-
fews and planning controls. There has been a lag between
new aircraft (for and hel-
icopters) and the legislative and enlorcament means todoal
with them. Special leniency has been exercised in the con-
trols of noise from certain older models of aircraft, which con-
tinue to operate. Planning controls, such as restrictions on
the location of houses with respect to airfields and speci
tions for the type of insulation required, are not mandatory
and can be waived by the appropriate authority. The imple-
mentation of aircraft noise controls, with the exception of
planning controls, is essentially the responsibility of the Fed-
eral government and apples throughout the counley. This

tification s the
all States have adopted the requlrsmsms of the Austraiian
Design Rules (ADR), although such legal adoption has oc-
curred at different times. The controls on in-service vehicles
are the responsioily of the ssparate Siate departmenis or

r transport. Tt li Iso involved
inthe en'orcemsn( 0' the policies assoclauon with in-service
‘motor vehicle:

s been a reduction in the noise from individual ve-
hicles following the impementation of controls for both new
and in-service vehicles. Various policies regarding limits for
road traffic noise in residential areas have been adopted at
the State level and these have led to design guidelines for
new and altered road systems, the construction of acoustic
barriers and (in a limited number of instances) improved de-
sign i . The in-
dividual noisy vehicle still leads to annoyance from road
traffic noise even though there has been considerable effort
10 control maximum noise levels.

The ADRs, which are endorsed by AEC and ATAC, specify
the noise emission limits for new vehicles. In order for this en-
dorsement to be gained, agreement must be obtained from
the members of the appropriate committees (see Appendix
A) which comprise membership from various State and Fed-
eral agencies. The ACVEN noise sub-committee also has
representatives from the automotive industry. The need for
agreement among all these different bodies introduces de-
iays m the inttoduction of ADRs containing lower noise emis-
sion limits. Once the ADRs have been endorsed, the need for
each State to adopt them separately means that they are not
introduced simultaneously because of the delays associated
with the various parliamentary procedures. When one of the
more populous States introduces the appropriate legislation
for the most recent ADRs, which to date have involved reduc-
tions in the noise emission limits, new vehicles must satisfy
these requirements before they can be registered in that
State. Hence the requirements of the most recent ADRs have
“de-facto” implementation in all the States once they have
been adopted in one State. There is always the possibility
that any one State may introduce requirements which differ
from those throughout the rest of the country; however, this
has not yet occurred.

In-service testing of motor vehicles is not enforced in all
States. Even in those States where itis enforced, there is a
variation in the level of

for motor vehicles
Sibliy exists for some Staos to depart rom conformity with
the ADRs for new vehicle certification

5.0 VARIOUS POLICY INSTRUMENTS
the following:

* noise notices and licences
* control of activities by limits to hours of operation, areas
of operation, etc
* noise limits on specific items by type approval
* in-service testing of motor vehicles
* noise labelling

Permits and licences are used widely for industrial noise
control and appear to be very effective. They are applied at
the planning stage, allow for flexibility and can be tailored to
particular situations. A clear statement of the requirements
means that they are understood by both the potential polluter
and the body responsible for enforcement.

Limits to hours of operation are effective as they are easily
understood by both the potential polluter and the complai-
nant. They can be enforced without the need for measure-
ments to be undertaken by skilled personnel.

that
the application of noise limits on specific tems does not nec-
essarly schiavo the desied rsull. Anysystemfor nose -
its must
be achle'ved For a small market, as is the case with Ausﬂar
lia, any local noise limits for imported items should not be
more stringent than the limits imposed in other countries.
Iisapparentthat maryofth poliy Insiruments neeto be
used in combination to be effective. For example:
" Substantal education campaigns, spectically targeted
at certain groups, must be used in conjunction with noise
labelling. Incentives, such as those which can be in-
cluded in government tendering, and controls, such as
limits to hours of operation and areas of use, can improve
the effectiveness of noise labelling
* Planning controls and requirements for permits and lic-
ences should also be used in combination.
* In-service controls should be used in conjunction with
type approval controls; he levels and test procedures for
pes of control should be in agreement.
Economis moanives 1o i regularly used in Ausuanan
policies.

items but these are onen ot checked. Fines can be apphed
for

the metropolitan areas where officers are more likely to
“spot” noisy vehicles. The emphasis for in-service testing of

itis only rarely that such fines are imposed. Usually the prob
lem is solved without resort to court action.

Acoustics Australia
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6.0 ENFORCEMENT OF NOISE POLICIES
‘The role that enforcement plays in noise control policies var-
ies throughout the country as it depends on the approach of
each central State agency. A common trend for all agencies
is the emphasis placed on solving an existing, or potential,
problem by negonalmn orconciliation as a first step in the en-
forcement p

in-
dustry, type approval testing and noise labelling, are enfor-
ced by the appropriate authority as pan of normal
thatis they are not ni

The enlorcement o other contols s usually as a result of
complaints. The first action on receipt of the complaint in-
volves negotiation with the alleged onaer Wi necessary
to add weight to this negotiation stage a notice is issued (o
some similar level ial action taken). It is only as a last
resort that prosecution is implemented. In most States, the
legiiaton fo air and water qualty conlrol was inroduced
tothat for e pub-
associated with the enforcement of these controls n a

licity associ
few key cases has meant that industry is more willing to
comply with the requirements of noise legisiation. The costs

, and time gency
in, legal cases often discourage such actions. For minor mat-
ters, such as in the case of noisy in-service vehicles, on-the-
spot fines are considered to be a more efficient approach for
enforcement than a legal summons requiring court action. In
general it is considered more efficient to encourage the pol-
luter to fix the problem rather than to resort to legal action.

Enforcement is considered to be an integral part of the pol-
icies but the level of enforcement depends on the manpower
and financial support available at the time, the area of cur-
rent emphasis of the agencies and the nature of complaints.
In addition, the level of enforcement varies throughout each

tate. This results from the concentration of expertise, exper-
ience and equipment in the metropolitan areas; there is only
alimited number of personnel in the remainder of the State.
The greatest variation occurs for domestic noise where most
of the enforcement is not carried out by specialist officers.
The noise officer from the police or local government (who is
usually also a health department inspector) may have com-
peting priorities, of which noise will not usually be the high-
est. A simialr unevenness of approach applies where the
police have the responsibility for enforcement.

The costa of development, inplamentaion and ariorce-

of

venue Thers ar o taxes o charge ‘which are specically
reserved for en tal control. Fines and fees which are
Colleted by the States and result irom implementtion and
enforcement of noise abatement policies pass into general
revenue accounts.

7.0 CONCULSIONS

There has been an increased awareness throughout Austra-
lia of most forms of pollution over the last decade. The estab-
lishment of central environmental agencies in the States has
meant that members of the public have an organisation to
which they can address their complains. The work of the en-

conslderamon o me Issuo of nolse by atner “State agencies,
o9 planning, transport. The successes thal mast enviror-
ental agoncios have achieved, with minimum fecourso to
legal enforcement, show that most noise polluters are willing
10 conform with the aims of the legsttion. Even restricions
the limits to

er!allylhrougnoul the community,
in each State of Aust
sve noise Iegisiaion in he carly o708 has been o major

achievement in the area of noise abatement. While initially
there were significant differences between the various noise
control Acts, the successive amendments introduced by
cach of the States and the Guidelines provided by he AEG
have led to a trend towards a common approach. The activi-
ties of the AEC, and its establishment of communication links
between officers of the various State agencies, have helped
in this area. An important component of noise legislation is
the control of noise from industry and, while the instruments
in each State differ, their effect is comparable throughout the
‘country. Over the last decade there has been a greater recog-
nition of the importance of noise controls at the planning
stage of developments.

The introduction of limits to the noise emission from spe-
cific items, such as aircraft, motor vehicles, lawn mowers,
etc., has led to the availability of quieter items. It difficult to
establish clearly that this has been the result of Australian
controls only and ot partially due to the controls placed on
the items in other countries. The noise controls for motor ve-
Hicles have boen strengihened by the mpiamentationof in-
service checking.

In gena:al lhrcughom Austalia,there has been no clear

pol
icies in terms of exposure of the population, targets for noise
levels, etc. The actions of each of the agencies have been re-

i il in “scat-

tered” policies with no specific co-ordination. This gap is
now being addressed by some of the State agencies who are
producing policy statements listing polcy goals and the
means of achieving those goals. A major weakness in noise
Sonioltheaughout he courlry s tt, it thersis & mect-
anism for trol polic-
fos (va the AEC), thers is no guarantee that this uniormity
will be maintained at the implementation stage.

There has been no real assessment of the effectiveness of
noise control policies in terms of the noise reduction
achieved for a proportion of the population at a specified
cost. The scattered nature of the policies also makes such
studies difficult to undertake. The changes that have occur-
red in policies have usually been introduced to streamline
the administration.

There are specific noise sources which have been shown
to cause great annoyance, such as b dogs and trail
bikes, but for which no effective control measuves have been
established.

In some of the States there is a trend towards a co-
ordinated approach to pollution control as a whole. This will
mean that there will be fewer spemahs( noise staff in the cen-
tral q

CFinancial
being placed on the public sector which willlead to continu-
ing reductions in resources and staf. There is also a general
move towards de-regulation and self-regulation in relation to
government policy. It is not clear what influences the com-
bined effects of all these trends and changes will have on fu-
ture noise policies.

On the positive side, the prospects for the future include
the development of goals and targets for ambient noise le-
vels and for the noise emissions from specific tems. The gen-
eral policy for greater harmonisation on noise limits agreed
toon en intemational bsis,such as OECD goals, ECE limits
for mofor veicles eans that these limits will be

e in Auswaa witin & much reduced time scalo than
s currontly the case. There i also an increasing awareness
of the importance of noise control measures at the planning
stage of developments.
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APPENDIX A

Comnitte structures, relevant o noise issues, associ

ociated with the

Australian Environment Council (AEC) and the Australian Transport

Advisory Council (ATAC).

Part 1 Structre sssodated Wtk AEC

ey
[

Py
S Crme 50

-

Note 1 Allcommitses, excapt working groups andtechnial

Tem(nlles and (he Ccmmonwealth Papua New Gul-
and New Zealand have observer status on AEC
and SC

Note 2 Example of membership of typical sub-committee
Transportation Noise Sub Commitiee

(T SC)

State Planring Agencies

State Environment \Cil

Australian Road Hessarch Board

National Assoc. of Aust. State Road Authorities

Note 3 Secrewana« for all AEC committees normauy provmed
the Commonwealth environmental a

[ oo Ay Gt TAG)
e e, ot

Note 1 All committees, except working groups and technical
subcommittees, have representation from 6 States, 2
Territories and the C New

Zealand has observer status on ATAC.

Note 2 With the exception of ACVEN, the secretariat for ATAC

port department.
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REPORTS

Music — Its Effect on Hearing and

Community Response

The following paper
at the National Acoustic Laboratories.
SUMMARY OF PAPERS

- ML Carter: The Efects of Rock Music on the Hearing of
lences and Performer

large
numbersofyoung pecpe goos back o the 1960 and conlimes o

Nattonal Acoustic Laboratores apanning 12 yoars (19751964) and
involving 1338 young people aged 10 10 32 have shown that this
concern is misplaced. Overseas data on hearing in rock musicians
indicate somewhat greater risk, but prevention of this source of

L. Wicks: “Practical Problems in Applying General Industrial
® Resrictions o he Music Industry”.
‘The music industry has been descnbed as a classic froo market
industry.
Staying in the indusry for more than two years. The venues are
mostly registered clubs, hotels or licenced restaurants, small
businesses which depend to a large extent on the bands 10 attract
and hold custom. For the patrons music is one of the two or three
main leisure pursuits and they demand high sound levels in their
‘music. On the whole the industry is a thriving and very successful
Alof ke

v i
to regulate in a sensible manner.

3. Wooltord: “Hearing Losa in Orchastrt Miusicians. A Dl

A numbor of orchesiral musicians have been found 1o have hearing
losses. Part of this hearing loss is believed to be due to the high
sound pressure levels of much orchestral music. However, hoaring
dlamage risk crial that havo besn deveoped fo ncusiryare ot

the consequences, if any, of mild hearing losses for musical
perception, and the administrative steps which may help to modify
exposure 10 ntense sound exposures in orchestras.

4. M. Foster: “Noise and Its Avoidance in Symphony Orches-

The techniques available to musicians in symphony orchestras to

September, 1988

Commission, the Liquor Administration Board and the Licensing

referred to the local licensing police for action with the Commission
providing technical assistance by means of noise surveys and
pert The internal dfor protsction
of bar operators, waiters, elc. is sot at 95 Lasq. There would st
bo some directconfic Betwoon he proposed DR, logisiaion and
Act, twould

Effects of Amplified Music on the Hearing
of Listeners and Performers
N. L. Carter, National Acoustic Laboratories

Comparison of the sound pressure levels of amplified music
with industrial Damage Risk Criteria (DRC) for hearing,
studies of temporary hearing loss due to amplified music,
and studies of cochlear damage in animals have been used
1o support the view that amplified music may be a serious
threat to the hearing of large numbers of people.

However, industrial DRC assume that people are exposed
to the 'noise’ daily for many years, typically a working
Weime. They aro iso based predominanly on data on the

fects continuous, not intermittent noise, with an
Slowanon for intermittency based on the equal energy rule.
Studies of TTS, while they are haplul n some arcur-
stances, have not been shown o be good quaniliaive
indicators of risk of permanent noise induced hearing lo
Finlly the resuts of the studies with animais (chincilas)
are difficult to interpret because their susceptibility to noise
induced loss is greater than that of humans.

Some overseas studies attempted to assess the effects
more directly, by measuring the ‘resting’ hearing thresholds
of groups of young people and comparing the hearing of
‘attenders’ with that of ‘non-attenders’ of pop music events
1123, Such sudies were limted, however by one o maro of
the following: a small number of subjects; inadequate
otological serooning for medical souces. of hosring

and inadequte history taking o excude other

herman: “Proposed N.SW. Hearing Conservation Regu-

clauses relevant 1o sound levels in the music industry (clauses 15
and 16). Clause 15 refers o the responsibility of employers 1o
employees. Clause 16 refers 1o the self-employed person's respon-

types of noise or medical factors as causes of high tone
hearing loss. These sucion slso esricted their attention to

school or university students and consequently ignored
1h0s6 young poople who were already in the workforce and
therefore had more time and money to attend events
featuring amplified music.

this
Febwch wil appy 10 tho musie. a5 wll 3o oinrs, ndstios, and
which specify upper permissible limits of 85 Laea. 8h, and 140 dBA
(peak).

6. A.RG. Hewett: “Amplified Music From Hotels and Clubs".

The Noise Control Act of 1975 charges the State Pollution Control
Commission (SPCC) and local governments with the control of
amplified music if it is likely to be harmtul, offensive, or interfere
unreasonably with “comfort or repose”. The current practice of the
State Pollution Control Commission with regard to amplified music
from hotels and clubs, etc. is to take action via the Liquor Act. The

atNAL in the '70s and early
80s. The frst study [4], carried out in 1976-77, examined 231
university students, 263 stage | and 257 stage il apprentices
from 15 different trades, and 193 office workers under the
age of 21. All were volunteers, but the acceptance rate was
over 99%, 5o that there was littie chance of bias due to self-
selection of subjects on the basis of their hearing. Audio-
metry, ENT examination, tympanometry and very detailed
medical and noise exposure histories were carried out. The
main findings were: (a) There was a very wide range in the
amount of attendance at pop music events; (b) Hearing
levels were generally very good; (c) There was no associa-
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tion between hearing level and amount of attendance at pop
music events.

Eackground to the Noise Debate and the
y

i of the
time. Retrospective designs such as the one used here are
the weakest designs, epidemiologically speaking, however.
Also, the subjects were all under 21 at the time of testing, and
it was considered possible that the effect of loud music on
hearing may b cumultive, nct bocomigg apparen n pure
tone _threshold tests unti, say, age 30. A second,

“longitudinal’ study and a third study, of older sumecls, were

y
L. Wicks, Industrial Officer
Musicians’ Union of Australia

A recent study equates the music industry to the textile,
dlahing and footwear industry in terms of both employment

d income generation. Overwhelmingly, activity centres on
popular music. For many years it has boen the invside

carried out 1o test these ideas. The study (5]
used 3 basaline the hearing of 386 1012 year old hidren
tested in 1972-4 as part of a separate study, but which used
idantcal methods. n 1980 thesa children, now aged 18.20,
were sought out and those willing (141) were retested. Again
1o eltionship wes found betwen atendance o pop music
level, and there

fonin hearing levels during the teenage period.

The third NAL study [6] examined the hearing of two
groups of office workers: 117 aged 16-21 and 136 aged 28-33
years. This study indicated a slight decline in average acuity
for the higher tes frequencies with age but 1o ffect of
amplified music.

These results have convinced us that amplified music
alone is not a threat to hearing comparable with many occu-
pational noises. Nevertheless studies carried out with rock
mnslcians 52 subjects indicalo that here lso thero s a

putative ‘noise’ exposure and the
degree of permanent heanng loss observed after a number
of years c1 7. It wes the prosent wrler'sview tha there mey
ition to i the
el iy sog Telp to account for ess effect on hearing
occurring than expected. Lindgren and Axelsson [8] have
sincs obtained data indiating hat TS e o music s less
than that due to broad band noise with the s:
and energy level. They speculated that noise hich mauces
some ‘positive' subjective response may be less hazardous
10 hearing, because of some as yet unknown physiological
mechanism. This may be so. On the other hand a study of
TTS in soldiers due to noise from armoured personnel
carriers also showed less TTS from these vehicles than was
calculated on the band noise [9].
measurements of the physical nature o
and music and their subjective significance would appear to
beindicated.
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At present much of their activiy is done . breach of
regulations both current and proposed. The Union has long
held that unenlorced and unenorceable legisiation dogs
little good for any of the parties involved. | have sought to give

e assessment of the nature of the key players as far as
this can be done.

1. The “Average Musician’

Most are young — mid twenties or younger.

« Tumover s high — probably less than 5% remain in the
Indusiryafte o years.

* Breal from porfoming (cfen ang) re quite common
for both individuals and ban:

« Half of one survey the Union conducted do music part-
time.

A key point to keep in mind is the motivation of
musicians. Because of the high financial risks and turn-
overs most startrs evdance en odd grab big o 1o
sons for staring ranging from "persaral wort, og
fun, “making an y roams of i
success. This is suhslsnnully at variance with employ-
ees in other industries.

2
dexllanally small business. Owner operators have
rable capital tied up in their business but enter-
ainment s usually 3 subsidiary activity designed to
counter the long term decline in hotel, nightciub or club
patronage.

Leaseholders see a very high failure rate. Their motiva-
tions are often as complex as the musicians. Lack of
resources is also common.

jost _venues only operate entertainment on the
weekends.

3. The Industry
 Extremely free market in its orientatio
* Despite its size extremely uinsrebie. A significant

several factors each supposedly small in impact.

in early stages.

4. Other Factors

Unlike other industries, noise is “product” not “by
product”. It competes for a young audience. Essentially
they want to “rage" and demand volume. The very naturé
of the social event plus a number of technical restraints
means a limit of 95 dBA (for example) is simply
unattainable ... ambient noise from the crowd often
exceeds this.

5. Union Response
We are yet to be fully convinced that hearing loss is a
major problem amongst our membership though we're by
no means closed to the idea. As far as health risks to bar
stafl (maily casuals and noting the weekand-ony nature
believe the issue negligible.  Ditto for
ot
Nontheloss, there s a commitment to the long term
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reduction in the volume levels. Bands averaging around
115 dBA can't be doing anyone any g
The vay forward neds o be & programme geared 1o
the realities of our indust
We dort want job 105886, We dort want a scheme that
is ridiculed or ignored by artists, venues and audiences
ike.

Firstly the Union proposed co-ordinated discussions with
industry groug e three government departments
charged with limiting noise levels. A general exemption from
requiatons for the enerisinment ndustry s recommended
the short term. Further work should be done on what
damage is done (if any) and an industry specific programme
drawn up where pubiic and bands can be

Further reading:
“Noise Legislation in New South Wales and the
Entertainment Industry”, Musicians’ Union of Australia.
“The Australian Music Hans ~ Guldberg,
Istre

Hearing Loss in Orchestral Musicians.
ADilemma

Donald H. Woolford
Australian Broadcasting Corporation, Sydney

This discussion is directed to opera and symphony

re mphon)
orchestras and their musicians, but there is relevance for
musicians who perform in other types of musical presen-
tation.

Hearing

The notion that orchestral musicians could have less than
normal hearing is surprising to most. Perhaps many expect
their hearing is better than normal!

‘Among Orchests

Even though the orchestra has a long tradition, the term
“orchestral musicians deafness”, (hal is pursuam to music

res, is unknown. Not so for “boiler makers” deafness
or “industrial deafness”.

But those audiologists end aologsts who havo examined
kno

Whence a dilemma. Hearing conservation is directed to
the preservation of hearing by the reduction of noise,

unwanted sound, from say machinery. But the orchestra
creates sound the listener chooses to hear and which the
musicians must necessarl heat Part o the orchestral and
opera reperioires demand intense sounds, but the appli-
cation of hearing omsanvaion appears an incongruty.

ooThe besic tenet of hearing conservtionis the contrl of
und at which presents a_paradox for the
hisiian, i that f defeas tne purposo of 16 orchosta (3]

A dilemma arises for the musician in deciding whether to
use ear plugs when performing loud sounding music. He
chooses between protection from posslble hearing damage
or psychologicaliphysiological disturbance; and the hearing
impediment introduced by the ear plugs.

For these reasons, perhaps a different name should be
used to embrace the changes and adjustments necessary to
modify or reduce intense sound exposures in orchestras. For
example “repertoire factor” or “sound level management”,
interpreted to mean program planning, noise rating of
compositions, scheduling of rehearsals and performances,
and other methods such as the use of shields, risers,
distancing and ear plugs. These techniques employ the
second and third line methods for hearing conservation, viz.
‘administrative and engineering “noise” control; and hearing
protection. But the goals are different to those for industry,
since the musician must hear the quality and relative inten-
sities of the sounds. The modification of intensity should
therefore be minimal, but sufficient to reduce disturbance
and protect hearing as appropriate.

Regulation of Sound Levels

Guidelines for the regulation of sound levels in orchestras

pear necessary and are consistent with nature of the
orchestra, since me regulations for hearing conservation
cannotbe dircly appled. The developmen of approprate
quidelines will be facilitated by the techniques at present
Used forihe management of soundl axpasures n orchestras

Conclusion
The presence of haaring lass among orchestral musicians

impalrmentfrom il cauges oan be prosent 1.

The Problem of Intense Sounds in Orchestras

1. The preliminary report of a sound level survey among
major orchestras in the USA is presented in Senza
Sordino [2]. Members from twenty-three orchestras were
concerned about excessive sound levels on stage. Some
players mentioned resultant nervousness, tension, anger,
disturbed concentrato, atgue, tinnitus and the fear of
hearing loss. The report also mentioned various methods
USod 5 reduce Intens soun exposures.

2. A review of recent studies into hearing among orchestral
musians reported that some players sustain hearing
but

it Son o)

Hearing Conservat

n in Orchestras

The crera or hearng conservatin are often sxceeded n

s [3], but noise doses are unpredictable and the
wovkmg week is shorter than for industry. Also there is the
hearing loss presumed due to the music, and the distur-
bance factor.

is established. Together with possible
hsarmg loss presumed due to the music, and the distur-
bance factor, the hearing problem can present other dilem-
mas, both for individual musicians and for the orchestra in
concert,

Resolution of the problem appears possible using a
variety of solutions, some requiring further development, but
the opera and symphony orchestrain their present forms will
continue to offer a robust resilience to change.
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Performing venues and their stages are always a

(20+

positon in the orchests He plays Contrabassoon hich s s posk
tioned at the end of the bassoons. The larger scored cor

generaly push this postion into the cente of he biast aroa of e

trumpets and trombones.

Symphony Orchestra Noise, Sound Levels
& Hearing Conservation
Martin Foster*

Preliminary Comments
Bstors tuming 1o the materl | have propared for ts

Compare the Sydney Opera House Concert
Hall stage (which is wllod i with wood panels two maires
high) with the Sydney Town Hall stage (which has structured
risers which put trumpet bells literally a hand span behind
|ha ears of exposed players)
ndustial standpalnt impaired hearing In
musncnans costs cash compensation and this alone may
eate a demand for a regulated industry. However, even
oday thero is an altituc tht a musician embarking on a
musical profession does so knowing the risks and is
therefore personally liable for the dangers of the profession.
Musicians who perform on brass or high noise-level instru-
ments clien shars the pravslant managoment view of

address| Y
the pravious speakers. This is important as this seminar is a
presentation of views which bear upon hearing conservation
regulations being promulgated in NSW and which will have a
significant bearing on the Commonwealth approach to the
same problem in due course.

It appears to me that the previous addresses concentrated
on historical aspects and suggested conclusions not dis-
similar to those of the coal mining industry on the withdrawal
of child labour at the turn of the century.

The first address was primarily statistical and indicated
that at least amongst rock music fans the study could not
reliably identify music induced deafness.

socond adross was so largely etatistcal and
concluded that rock music was an industry of itin
usiclans who would ghore any noise conlrols because he
fans demanded the sound levels they had been getting.
Faced with this demand rock musicians would ignore the

hird address came more to grips with the problems
'aced by the orchestral musician. Studies were quoted
ating that there was hearing loss amongst orchestral
musicians but that these losses may well be attributable to

pursue their professions quite successfully with
degree of hearing loss and many deaf musicians “were

personal ity for hearing los

The persansl 6go of perormers is out of all poportion
given that one player’s refusal to co-operate can frequently
dlsrupt nw sealing arrangements and thus frusrale good
“blast area” ments. Minor repositioning of musicians
is often met wllh intransigence or a major ego problem which
management is thus far reluctant to confront.

Are There Solutions to These Problems?

Ifirmly believe that solutions will not be implemented ot
the force of Statutory Regulation. There are ol
available which foquire a willngnass from management and
Masician to co.aperals in hearing consenvtion for exposed
players.

In Sydney the rehearsal venue for the SSO is not the
performance venue. A Mahler symphony may get up to five
calls of rehearsal and normal format is morning and
afternoon separated by an hour meal break. Calls, previously
3 hours, have jus recenty ben reduced o 25'hours. To
accommodate shorter available rehearsal time, sectional

work may oceupy two calls curing the day with & combined
evening call — no musician working over two calls in the day.
This new roster format together with repertoire planning and
regulation will minimise exposure. Chicago Symphony
Orchestra is well advanced with repertoire planning based
on known noise exposure levels.

Most certainly the above are not views | share. | have been
working in a vulnerable position in the SSO for over twenty
more th: d

final rehearsals. Sound pressure levels regularly exceed
130 6B and | have employed whatever means available to me
10 keep my hearing (largely) intact. This involves shifting out
of the brass blast area, selective use of ear plugs, perspex
shields, fingers in ears or on occasion simply getting up and
leaving the rehearsal studio.

Sources of the Problem for Today's Performer

Why is the problem greater now than previously? Well, ot
course the problem tself may not be new but it has not been
helped by the historical progression of composition from the
smaller more intimate scores of the earlier composers when
compared with today’s “new music'. For example compare
Hayden and Mozart with say, Mahier or more lately with
Smetanin. (Smetanin's “Black Snow” was recently banned
by the Melbourne Symphony Orchestra beca''se of the
unrelenting phalanx of sound produced by an enlarged
orchestra producing the maximum sound levels possible for
the duration of the composition.) Furthermore, brass
instrument manufacturers have researched their subject
very  successf mny and the modsm brass nstrument

ed to be tailored to the available acoustic
space. Variations in the size of the stage of the performance
venues causes difficulty with performances of large scores.
If we take the Opera House Concert Hall stage as standard
and relate the available area of other venues then it should
be possible to make an elementary correlation with suitable
works for performance. However, the Concert Hall stage is a
dubious standard. Itis well recognised that tis too small and
there are plans in progress for its enlargement. It should be a
question of fact as to whether the size of a performance stage
precludes certain works.

Management flexibility and planning is necessary. With
commitment and recognition of the seri ousness of the
problem there should be an end to the r leave it
2Dproach” which has prevaled. Reperiiro plannmg to limit
the weekly sound dose is well advanced in the Chicago
Orchestra. Furthermore itis Chicago Management policy not
only that noise regulations are observed but that vulnerable
musicians are “comfortable”. Their philosophy is that the
comfortable musician will give the best performance.
Chicago Orchesirais “comloriable” amongst ihetop fow in
L

Education and awareness by musicians themselves is a
prerequisite to a successful sound-level management

producesa y's brass
layer poses a substantiall groate is t thase in fontthan
previously and it requires sensitivity on the player’s part to
Use the instruments to best advantage — not necessarily
loudest advantage.

Only recently has there been any recognition by
musicians at large that noise in the orchestral environment is
dangerous. Those who have suffered hearing loss tend to
minimise the problem publicly so as not to jeopardise their
employment. The musician, after all, is the first to recognise
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the necessity of keeping his hearing intact. However, the
conflicting pressures on the musician have made this
problem a private one. Only in recently years has there been
a realisation amongst musicians that they have a right to
retain their hearing into retirement. For many this is still a
novel concept.

A loresul conducior can be dificlt 1o handle (wth or
without tact). Fortunately there are not, today, many who do

not recognise noise as an industrial abity Nmnhsless,
e tobe
reckoned with and must be handled by managemenl with
conviction so that musicians in high risk positions can be
assuredofa
arising from ego-driven perceptions.

There is a musician-nitiated movement in orchestras of
the US which marilrs the various sound-level problems.

The Execuiive Difecor of the Chicago Orchesta s the
Chaumanlconvenor of the national noise ttees.

o have an excalont chanco 1 uso inormation lroady

researched From the US studies it may be possible to
determine a linking the 9

Housver, because the mining (nluding cosl mining and
quarrying) industries are covered under separate acts, these
ndusiroe are excluded from this proposed regulation.

“This draft has been prepared by the Occupational Health,
Safety and Rehabiltation Councils® sub-committee (Occu-
pational Hearing Conservation and Vibration Committee).
This commitiee comprises a balanced representation from

union and a representative from the
Dapanmem of Industrial Relations & Employment.

Overview of Draft

It s intended that this proposed regulation will émbrace all
types of industries and occupations (excluding mining
industries). Thus employers involved with industries such as
the waterfront, NSW coastal and local shipping, fishing,
rural, transport, service industries, etc. would be bound by
the statutory requirements of this draft.

In theory all factory, timber industries and construction
sites should be familiar with the Damage Risk Criteria
(DRC)stimulated in the current legislation:

to aDpropnale works.

With the adoption of hearing conservation regulations at
the State level it appears it may only be a question of time
before similar regulations are adopted in other states and in
due course, federally. Additionally, even if areas of the music
industry remain unregulated there is still an obligation in
employment related Symphony Orchestras. This may be
seen by some as contrasting with the self-employed Rock
Band which, provided it protects its audience, can send itself
deat if it ikes — not unlike the rights of consenting adults in
private.

Conclusions

It may not yet be fully understood that without a high level of
co-operation from within the industry, noise regulations will
very substantially alter our expectation of the Symphony
Orchestra performance. Indeed whilst not threatening the
demise of orchestral playing, certain well-loved works may
be heard less often in the concert hall.

Answers, in most cases not complicated, are already well
known. It willtake a commitment and willingness by manage-
ment and musician alike to implement programming and
procedures to reduce excessive noise exposure in the
Symphony Orchestra.

‘The regulations s drafted may not be ideal. Nevertheless
some form of statutory compulsion s required to implement
hearing conservation in the Symphony Orchestra given the
history of neglect of the problem and universal hostility to
change.

Proposed N.S.W. Hearing Conservation
Regula(ion

A.M. S|
Dlvlslon o' Occupatmnal health
icombe 214

Introductio

This proposed regulation is intended to become part of the

Occupational Health and Safety Act, 1983, subsequently

superseding the folowing curtent fiearing conservation

regulation:

Fatories Shops and Industries Act 1962

0 “Factores (Health & Safety) Hearing Conservation
Regulati

@) “Timber Induslry (Healt & Safety) Regulaton 1982".

Construction Satety Act, 1

afety Part Xilc
157Kw 157U, 1950"

be exposed to
10,ie.anLAeqh 90 dB(A)
115 dB(A) SLOW".

(1) aDN.D.
L.
Honave, i in this draft proposal the D.R.C. have been revised

“no employee shall be exposed to:
(1) anLAeq8h 85 dB(A)

or
(2) aPeak SPL. 140dBPEAK".

1f this proposed regulation comes into effect, all existing
hearing conservation programs in factories, construction
sites and timber industries would have to be revised in view
of the new “action level", which commences wherever any
employee’s DN.D. 032 This would involve the preparation
of a noise reduction program with the ultimate objective of
implementing engineered nolse conlvol for work processes
that could result in an employee’s LAeq.8h 85 dB(A). Also
administrative procedures. and heanng protection programs.
Would haveto b introduced for werk places thet excsed the
proposed

Other Isgal S amifctions under this dralt that a future
employer wil have to be aware of are:

Noise Surveys

Noise surveys are to be conducted by authorised personnel

known as Aumonsed No:se omcers ‘The names of those who
oved by r of the Occupational

Heatth, Safety & Rsnammsnon Councvl will be recorded on

an appropriate register.

Screening Audiometry

Where directed, screening audiometric tests are to be
conducted by athorised personnel known as Authorised
Sorooning Au The names of those who are
approved e Coorinator of he Occupational Health,
Safety & Bebapianon Counal wil ba.tecorted on
appropriate register.

Engineered Noise Control Measures

With any equipment fitted with noise control measures, the
employer has an added responsibility to examine these
measures every three months to ensure they are operating
effectively.

Noise Level Labels

(a) Designers, suppliers, etc. to supply labels on machinery
wherethe SPL. 85

(b) Employers to ensure these are both in place and visible:
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Signs
Employers to provide conspicuous signs for:

(a) areas designated for the mandatory use of hearing
protection, and

(6) portable tools and mobile plant to inform the operator of
potential hearing hazard.

Hearing Protection Relief Period

Summary
The implementation of an effective hearing conservation

INITIAL OCCUPATIONAL
NOISE EXPOSURE SURVEY
C.
EXCEEDED?

“NO HEARING HAZARD | No

“HEARING HAZARD
'WORK AREAS

WO
RE SURVEY IF WORK DEFINED

ion for
more than 4 hours per day there is t0 be provision for rest
(respite) areas with an ambient noise level to be less than 75
dB(A). This level has been chosen as constitutes minimal
risk of i i ith vis-a-vis
communication. However, for the sake of overall economics
of deciding on the 75 dB(A) level, telephone communication
has to be compromised, as a background ambient noise that
is above 60 dB(A) in the presence of a telephone communi-
cation can often cause unacceptable speech interference.

Hearing Protection Selection

Selection of suitable hearing protection has been addressed
by defining a maximum LAeq8h of 80 dB(A) at ear canal
entry that represents a low hearing risk and minimises risks
‘associated with “over protectior rer protection, although
this errs on the side of minimal risk of injury to employees’
hearing, could however seriously impair their personal
safety by denying them the ability to hear essential audible
alarms.

PROCES

IMPLEMENT HEARING
CONSERVATION
PROGRAM
COMMENCE EDUCATION
&TRAINING
PROGRAM

DESIGN & IMPLEMENT ADMINISTRATIVE
NOISE REDUCTION PROCEDURE
PROGRAM

HEARING
PROTECTION
PROGRAM

Amplified Music from Hotels and Clubs
A.R. G. Hewitt

State Pollution Control Commission
Southern Sydney Region

Under the Noise Control Act, 1675, the SPCC and local

dance hall, hotel, motel, licensed club, shopping centre, etc.
The control vehicle would be a section 40 or 45 Noise Control
Notice.

The current practice of the Commission, however, with
regard to amplified music from hotel and clubs, etc. is to take
action via the Liquor Act. The Commission, the Liquor Admin-
istration Board and the Licensing Police have agreed that all

di

he control of amplified m

complaints 10 the local

Which f by reason of i levl, nature, character or quely,or
the time at which it is made, or any other circumstances, is
likely to be harmful to, offensive to or to interfere unreason-
ably with the comfort or repose of a person whos, if the noise
is made in premises that are a public place, within or outside
of those premises.

Thus the Commission or local government may set control
Tevels of times of use within the premises to control the noise
as they affect for instance bar operators or patrons as well as
setting controls or times of use external to the premises as
they effect nearby residents. A public place would include

licensing police for action with the Commission providing
technical assistance by means of noise surveys and expert
witness advice.

The internal control level advocated for protection of bar
operators, waiters, etc. is set at 95 dB(A) — Leq. at the
operator position and has been endorsed on many liquor
licences.

However, there would seem to be some direct conflict
between the proposed D.LR. legislation and the Noise
Control Act, 1975 with regard to which Act would take pre-
cedence.

3>
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BOOK REVIEWS

TRAFFIC NOISE —

A Bibliography of Surface
Transportation Noise 1979-
1986

C. Green (Editor)
Technical Communications, 100
High Avenue, Letchworth, Herts,
UK, SG6 3RR. 1987, pp 211, soft
covers.

arison volume to an earlier
version covering the 1964-78 period,
Bibliography is a

ces have
been included, with the editor claiming
in his introduction that no

made to make the Bibliography_ com:
prenonsiv, The aim was (aiher ane of
Broad coverage of ‘a'range of lopics
with the 700 abstracted references al
being available from the Brish Library
Document Supply

Topics covered are as follow:
Surtace ransportation roise in General,

Vehicle desigh for noise reduction,
Highway design for noise reduction,

Urban planning and building design,

Social and economic impacts of traffic
noise,

Traffic_noise and heatt,

Surface transportation noise measure-
ment and naiysis,

Legislati

Gther bibliographies,

Surface transportation noise compared
to aircraft noise.

It is an interesting range which cor-
rectly reflects current concerns _and
technological developments. State Road
Authorities, Environment

Planning “Authorities,
dustry, Academia
tutes will_all find the Bibliography of
both interest and relevance.

two Appendices which merely list rele-

vant papors ffom the 85 and 86, Itor-
Noise Conferences, all papers included
in the Bibliography are accompanied

majority _of which

the topic coverag

from Europo, ono. from. Ausralla and

one from India. Throughout the Biblio-
graphy too few citations ensue_from
the important and  tachnically "acive

ropean centres. Indeed it is disap-
pormeg. v ths supstastial and weu
documented achievements from  Aus-

tralia are also under-represented. Per-
haps this reflcts the raliance in severs!
instances on compendia

published in the U:
Research Record and So
motive Engineers series.

such as
Trsn:pona!lon
clety o

the incomplete
9 ile

found (with the exception of the 1985
Further-

1986 Inter-Noise listings).

mary, the Bibliography repre-
sents an interesting, relevant yet in-
complete _ resource that
should adorn the shelves of all those
with an active interest in the traffic
and transportation noise

Stephen Samuels.

Sydney (02) 428 1388

For more information phone

THE CHADWICK GROUP

Melbourne (03) 560 2422

CHADGY P
POURED [ PLACE

CHADGYP Roof Deck Systems provide:
o Versatility of design

high sound transmission barrier e Excel-
lent sound absorption (particularly at
low frequency) e Effective thermal insu-
lation e Speed of installation e Total
composite roof and ceiling system e Fire
resistance ratings.

® A monolithic

Canberra (062) 80 6333
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NEW PRODUCTS

Bruel & Kjaer

Multifunction Acoustic Calibrator

new  Multifunction Acoustic
Cattrator Type 420 will carty

henever extra

and acou
Piying with IEC 651 and ANSIS 1, 4-83,

such s sound level melers, doso
meters, etc. for checking filter
Tots ang “etvar” trsqusney Sénendont
instruments.

The frequency response of micro-
phones and instrus can be checked
from 31,5 Kz to 16 kHz in octave sieps

asy. The stability o
lrequencxes is
lat

ob-

Inserted, a pressure response is
tained.

Other functions enable the user to

crest-fagtor-handiing
Sapanily. “in timer accur-
ately dofines nofse dosg for the caliora-
ion of dose meters. To increase the
versatility of the instrument an exiernal

or can be connected.  Continu-
ous frequency sweeps Wi
level throughout the _fre
n electric test sig-

eck instruments without
‘acoustic Input.

Laser Velocity Tranducer

Typo 3544 Is designed for applc

cations Whers-an secsiotamelar oan

e used or mounted. Examples A
Iotating, amall

tyres, and rotating

turbine component

The Type 3544 is fully portable,

Mati
Resilient Mounts of Plasterboard
Walls

Suspension System for Timber
Floors.

Matrix Industries have designed a
range of wall ties the resilent
mounting of Dlasterboard walls, Appil-

he ties include construction
SFioner rooms. on e g floors. The
inner plasterboard wall is attached to

at
springs cannot move during or after

se, and safe.
requirement for Safoty Class

ANSI 2758 ang SBSMa0s. Radtaion
Safety of Laser Products and Systems.

it compiigs wih the

(Class 2 instruments are safe for acci-
can

dental “momentary viewing) It
measure vibration in_the  frequency

20kHz. The velocity
measurement _range is m/s 1o
1m/s. Displacement measurements are
also available at the flick of a switch.

Kjaer

Further information: Bruel &
Topko Road, Terrey Hills,

fust, 24
NSW' 2

Further information: Matrix Industrias
Pty. Ltd., 14/26

Valo, 3160, Phone mz) 905 0

(02)'905 0645.

Primers from Bruel & Kjaer

Human vibraion, tho study of the
vibrations to which
Exposen. is Imponant 45 soms of these
vibrations have a detrimental effect o

o Who aro oxposed to_ them for
this reason we are interested in meas-

e parameters
can be used to quantify them.
uring Light is both a means of

about photometry and a useful
source of information on_international
standards. A list of suggested furtl
reading appears at. tho
booklet. Although it i
at readers wit
of photometry, the booklet also acts as
useful revision material for those who
already have road knowledge
of the subject.

surement Microphones introduces
the design features and operating prin-
measurement

§og

ing or purchasing these microphones.
Further information: Bruel & Kjaer, 24

Topko Road, Terrey Hills, NSW 2084.
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New Zealand Acoustics

1989 AUSTRALIAN ACOUSTICAL SOCIETY
Ci ERENCE

e New Zealand Acoustical Society
has announced the publication of New

DATE: 23 and 24 NOVEMBER, 1989 has announced,the pu

VENUE: COTTESLOE BEACH RESORT :"!‘v;/ ‘15 land Accusgﬁzl Society. The
o
THEME: INTERIOR NOISE CLIMATES 1588, “The Journds il b 'Sunm’;u

quarterly, and will Do sent o all m
berg,of e socit Tre now odnor
is Stuart Cam
Furth
o if music is thei interest, the intrior noise climate should enhance their s.,c’,’é,,"pé""l;";“’v"iﬂv Ricktans, Now
listening and playing pleasure Zealand. i

« if communication is important, the interior noise climate should ensure
this can be achieved with clarity and accuracy

« if travelling is the purpose, the interior noise climate of the vehicle should
quiet and restful as possible

Interior noiss climates aro of intorest to a wide range of acoustiians as
people spend much of their lives in ma aces where the acoustic
Elimate Has signiicans ftect on o banants  they geln fom ueng thet space

ADVERTISER INDEX

o If rolaxation is the aim, the internal noiso climate should provide a | - pragtord 2
, quiet environment where intrusive noises are held to a minimum.

We aro sura you will find an area of interest within this theme on which || BK Sales 4

to base a paper. However, if you want to submit a paper on another topic [ N

this will be considered. ruel & Ki "

. . Chadwick . "

Cottesloe is about half way between Perth and Fremantle and is well || poviacon 2
ved by buses and trains to and from these centres. It is one of Perth's

favourite beaches and the Cottesioe Beach Resort is only fifty metres from || Great Aust. Sound Co. 6
the sand. Accommodation ai his rosort i varied. Convantions! holel rooms

and chalets, which can provide full facilities including a kitchen for up tc Kell & Rigby 14

six people, are available.
Readers are asked to mention this
publication when replying to adver-

Further_information: Clive Paige, C/- BHP Engineering, 221 St. Georges
000- tisements.

Terrace, Perth 6
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FUTURE EVENTS -

© Indicates an Australian Conference

October 4-6,

1989

May 22-26, SYRACUSE
MEETING OF ACOUSTICAL SOCIETY
OF AMERICA

etails: Murray Strasberg, ASA, 500
Sunnyside Blvd.,, Woodbury, New' York
11707, USA.

May 23-27, GDANSK

4th SPRING SCHOOL ON
ACOUTO-OPTICS.

Details: Prof, A. Sliwinski, Inst, of Ex-
perimental Physics, University Gdansk,
Wita Stwosza 67, 80 952 Gdansk,
Poland.

June 7-10, PECS

6th SEMINAR ON NOISE CONTROL
Acoustical & Film:
u. 68, H-1027, Buda-
pest Il, Hungary.

July 3-7, MADRID

ULTRASONICS INTERNATIONAL 1989
Details: Conference Organiser, Ultra-
sonics _International 89, rworth
Scientific.Ltd, ox |63, Westbury
House, Bury 'Street, Guildford, Surrey
GU2 5BH, UK.

o August 8-10, SYDNEY
COMPUTING SYSTEMS AND
INFORMATION TECHNOLOGY 1989
Datails: Conference Manager, Institution
f Engineers, 11 National Circuit, Bar-
ton, ACT

August 16-18, SINGAPORE

INTERNATIONAL CONFERENCE
NOISE & VIBRATION 89

Details: The Secretariat, International
Conference Noiso & Vibration 89, c/-
School of Mechanical & Production
Engincoring, Nanyang _Technological
Institute, Nanyang Ave., Singapore 2263,
August 19-22, MITTENWALD
INTERNATIONAL SYMPOSIUM ON
MUSICAL ACOUSTICS

Details: Sekretariat des ISMA 1969, ¢/~
Mullor-BBM, Robert-Koch-Str 11, 8033
Planegg, W. Germany.
August 24-31, BELGRADE
13th ICA
SYMPOSIA
September 1-3, ZAGREB
Electroacoustics
September 4-5, DUBROVNIK
Sea Acoustic

etails: 13 ICA Secretariat, Sava
Centre, 11070 Belgrade, Yugoslavia.
September 26-28, PARIS
EUROSPEECH 59

etails: Bovis, ESCA Secretary,
2265 SinfEersin: 25 Rue Archl:
mede, Brussels, Belgium.

Ultrasonics Symposium.

Deteis: Alled-Sicnat ino., Atten:
Vands Vaart. 5O Box 165217, Mol
Tons ) 57300, USA"

October 16-18, SICILY
INTERNATIONAL CONFERENCE ON
MONI

Details: Italian Society for Nondestruc-
tive Testing, via Arnaldo Foresti No. 5,
25126 Brescia, Italy.

October 18-19, BARCELONA

“'Snore and OSAS Syndrome.”
Dotails: Prot. E. Perelo, Facultat de
Medicina, Universitat Autonoma de Bar:
celona, Passelg do fa. Vail D'Hebron,
SIN 08035 Barcelona, Spain.

November 14-16, ADELAIDE

@ AUSTRALIAN INSTRUMENTATION
AND MEASUREMENT CONFERENCE
Details: The Conference Manager, AIM
89, The Institution of Engineers, Aus-
trala, 11 National Gircu, Barton, ACT

November 1517, BILBAO
INTERNATIONAL SESSIONS ON THE
§iNGING vOIoE

Dei

= Esther_Canters, Apartado
de orreos 1346, Bilbao, Spain.

Novemher 23-24, PERTH
1989 AAS CONFERENCE
Mrerior Noise tes.
: C. Paige, G/~ BHP Engineer-
551 5t Goongos Terraca Porth
6001 Austraia.

Nov 27-Dec 1, ST LOUI

MEETING OF ACOUSTICAL SOCIETY
OF AMERICA

Details: Murray Strasberg, ASA, §00
Sunnyside Blvd., Woodbury, New' York
11797, USA.

December 4-6, NEWPORT BEACH

INTER-NOISE 89

ENGINEERING IN NOISE CONTROL

Detalis: Internoiso 89, Inst. Nolse Con-
., PO Box 3206, Poughkeepsie,

W 12605 Us.

December 10-15, SAN FRANCISCO
INTERNATIONAL SYMPOSIUM ON
MERICAL METHODS IN ACOUSTIC
NADIATION
Details: Prof R J Bernhard, Ray W
Herrick Labs, School of Mech Eng,
Purdue University, West Lafayette, IN
47907, =a

December 11-12, RIO DE JANEIRO
3rd o INTERNATIONAL * SEMINAR ON

Dotals; Organsing Commitos, Labors
torio de Acustios e Vibracoes, pem-
Coppe/UFRJ, C.P.68503, 21.945, Rio
de Janeiro, Brazil.

1990

May 2125, PENNSYLVAN!A
MEE}I"\ANG OF ACOUSTICAL SOCIETY

Dotails: Mwm Strasberg, ASA, 500
sunnysyugA . Woodbury, New York

June 6-8, BRIGHTON (UK)
16th CONGRESS OF AICB
The Future for Noise Control — towards
an lmardlscvpllnury approach.
. iur. Willy Aanhwll n-cm-
7,

sanwalt Hirsahenpiotz

August 8-10, GOTHENBURG
I';‘ITERNATIOCNAL TIRE/ROAD  NOISE

etai n. Tire/Road Noise Con-
forance, Of- Sandoerg. Swodish. Foa
and Traffic Research Institute, S-681 01
Linkoeping, Sweden.
November 26-30, SAN DIEGO
MEETING OF ACOUSTICAL SOCIETY
OF AMERICA

Details: Murray Strasberg, ASA, §00
Sunnyside Bivd., Woodbury, New York

1991

May 5-9, BALTIMORE
MEETING OF ACOUSTICAL SOCIETY
OF AMERICA

tais; Murray Srasorg, ASA, 500
Sunnyside Bivd., Woodbury, New' York
11757, USA.
November 4-8, HOUSTON
MEETING OF ACOUSTICAL SOCIETY
OF AMERI
Detai

umy Strasberg, ASA, 500
Sunnyside Bivd., Woodbury, New York
11797, USA.

Inter-Noise 88 Proceedings
The Proceedings of Inter-Noise 88,

held in Avignon, are now_available.

The thee volums set contains. almost
pers presented during the Con-

ference. The vast majority of e papers

are related to ical aspects of

Rorve” sontar anaibeane

seen from the following distribution of

Emission: Noise Sources

Physical Phenomena
Control Eelements

Vibration, Generation, Transmission
I

ission

—1
Analysis

The'cost for the set is US $100 plus
$45_for overseas postag
Further _information: e Control
Foundation, P.O. Bix 2469 Arlington
Branch, Poughkeepsie, NY 12603, USA.
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