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MESSAGE FROM THE PRESIDENT / MESSAGE DU PRÉSIDENT

As the incoming President o f the CAA, I have been asked to 
provide (brief) editorial comments for this issue of Canadian 
Acoustics, and I am glad to do so.

First, I would like to take this opportunity to express my sin­
cere appreciation, together, I’m sure, with the entire CAA 
Membership, Board and Executive, to John Bradley, who 
has served so capably as CAA President for the past six 
years. During this time, John’s commitment, organizational 
skills and strong but calm leadership style have contributed 
enormously to a period of stability, productivity, and growth 
for the CAA. John now not only assumes the position of 
CAA Past President, but is also serving as the Convener for 
Acoustics Week in Canada 2004, which he and his commit­
tee will host in Ottawa. Hence, it is clear that John will con­
tinue his valuable contributes to the CAA.

Second, I thought it might be o f interest to highlight what I 
see as three o f the real strengths of the CAA: our annual 
meeting Acoustics Week in Canada (ACW), our journal 
Canadian Acoustics, and our Awards program.

ACW is a great opportunity to meet Canadian colleagues 
who work in the same area o f acoustics, and also those who 
work in different areas. Our smaller size (compared to the 
ASA or international organizations) means a small number 
of parallel sessions, and the opportunity to hear a wide vari­
ety of Canadian acoustical work and personally meet the 
speakers. All o f  the ACW conferences in recent years have 
been a smashing success, and its a great opportunity to visit 
interesting regions of our country.

Étant le nouveau président de l’Association Canadienne 
d’Acoustique (ACA), il m ’a été offert d ’écrire un court édi­
torial pour cette édition de la revue l ’Acoustique 
Canadienne.

Premièrement, je  voudrais profiter de cette opportunité pour 
exprimer mon appréciation et j ’en suis sûr avec l ’appui des 
membres de l ’ACA, des directeurs et administrateurs, à John 
Bradley qui a efficacement accompli son mandat de prési­
dent du ACA, au cours des 6 dernières années.
Pendant son mandat, John a réussi a instaurer une période de 
stabilité, productivité et expansion du ACA, par son engage­
ment, son sens de l ’organisation et une gestion efficace. 
John assume actuellement le rôle d ’organisateur pour la 
Semaine Canadienne de l ’Acoustique 2004, qu’il présidera 
avec son comité, à Ottawa. Du fait même, il semble clair que 
John va continuer à apporter sa contribution à l ’ACA.

Deuxièmement, j ’ai cru qu’il serait approprié de mettre 
l ’emphase sur les 3 principales forces du ACA : notre 
congrès annuel de la Semaine Canadienne de l’Acoustique 
(SCA), notre revue l’Acoustique Canadienne et notre pro­
gramme de prix.

La SCA est une bonne opportunité de rencontrer des col­
lègues canadiens qui travaillent également dans le domaine 
de l’acoustique. La taille de cette conférence (comparé à la 
AS A ou organisations internationales) permet une réduction 
des sessions parallèles, donne une grande variété de présen­
tation sur des travaux acoustiques canadiens et facilite la ren­
contre des présentateurs. Toutes les conférences du SCA ont 
été un pur succès et sont une bonne occasion pour visiter dif­
férentes régions canadiennes.

contd. on Page 2. . .

E d i t o r ’s  N o t e / N o t e  d e  l 'é d i t e u r

There is a change in the editorial board of the journal. 
Francine Deshamais o f DREA, who has been manag­
ing the news items so ably in the past, has decided to 
withdraw from her duties. Steven Bilawchuk of ACI 
Acoustical Consulting of Edmonton, Alberta has kind­
ly agreed to join the board as the News Editor. I’d like 
to express our thanks to Francine Deshamais and wel­
come Steven Bilawchuk to the board.

Il y a un changement dans l’équipe de rédaction de la 
revue. Francine Deshamais, du Centre de recherche 
pour la défense de l’Atlantique (DREA), a décidé de ne 
plus coordonner la section des informations. Steven 
Bilawchuck d ’ACI Consulting à Edmonton prendra la 
relève. J ’aimerais remercier Francine pour loyaux 
services au fil des ans et souhaiter la bienvenue à 
Steven au sein de l’équipe!
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contd. from Page 1

The Canadian Acoustics journal seems to get better every 

year, and we owe a huge thanks to the Editor-in-Chief 

Ramani Ramakrishnan, Editor Chantai Laroche, and the 

Associate Editors and Editorial Board for a great job. ( I ’d 

like to know how  Ramani comes up with a different inter­

esting picture for the front cover o f  each issue!)

The CAA has the best Awards programs that I know of for 

any comparable organization, particularly student awards. 

There are awards for high-school students and undergradu­

ate students, graduate-student awards for presentations and 

published papers, three graduate-student awards in special­

ized acoustics topics, postdoctoral awards, student travel 

subsidies, and paper awards for authors both under and over 

30 years o f age. As a professor o f  Ocean Acoustics at the 
University o f Victoria, I have had a number o f  students win 
various CAA Awards, and seen the encouragement and moti­

vation they provide. We need only publicize our Awards 

m ore widely, as some go unclaim ed each year.

Finally, although I was only going to mention three high­

lights, 1 would also say the CAA website (www.caa-aca.ca') 
is wonderfully clear and informative and serves us very well 

indeed (thanks go to webmaster Dave Stredulinsky).

Stan Dosso

La revue F Acoustique Canadienne semble s ’améliorer d ’une 

année a l ’autre. Je tiens à remercier le rédacteur en chef 

Ramani Ramakrishnan, la rédactrice Chantai Laroche, ainsi 

que le comité éditorial pour leur bon travail. (Je me dem an­
de comment Ramani peut trouver un si grand nombre d ’inté­

ressantes photographies pour la page couverture de chaque 
édition!).

Le ACA a le meilleur programme de prix que je  connaisse, 

particulièrement pour l ’encouragement des étudiants. Il y a 

des prix pour les étudiants au niveau secondaire, au 1er cycle

et aux 2e et 3e cycles d ’université pour la présentation et 

publication d ’articles. Il y a également des prix au niveau 

post-doctoral, des subventions pour frais de déplacement 

d ’étudiants au congrès et des prix pour les auteurs, dans les 
catégories de moins de 30 ans et de plus de 30 ans. En tant 

que professeur en acoustique des océans à l’Université de 
Victoria, j ’ai eu un certain nombre d ’étudiants qui ont 

gagnés différents prix de l ’ACA et j ’ai pu réaliser que ces 

attributions de prix les a encouragé et a entraîné une aug­

mentation de leur motivation. Nous devrions augmenter la 

publicité pour ces récompenses, puisque certain prix ne sont 

m ême jam ais réclamés.

Finalement, je  voudrais rajouter que le site internet de 
l ’ACA ('www.caa-aca.ca') est vraiment clair, inform atif et il 

procure un bon service (merci au créateur de ce site Dave 

Stredulinsky).

Stan Dosso

WHAT'S NEW ?? QUOI DE NEUF ?
Promotions Retirements Promotions Retraites
Deaths Degrees awarded Décès Obtention de diplômes
New jobs Distinctions Offre d'emploi Distinctions
Moves Other news Déménagements Autres nouvelles

Do you have any news that you would like to share Avez-vous des nouvelles que vous aimeriez partager
with Canadian Acoustics readers? If so, send it to: avec les lecteurs de l'Acoustique Canadienne? Si

oui, écrivez-les et envoyer à:

Steven Bilawchuk, aci Acoustical Consultants Inc. Edmonton, Alberta, Email: stevenb@aciacoustical.com
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Dr. Govinda Krishnappa

Compiled by Stephen Keith, Health Canada

Dr. Govindappa Krishnappa 
passed away suddenly on 
September 18, 2003. He always 
asked us to call him Krish. Almost 
to the end, Krish seemed as vigor­
ous and in as good spirits as always, 
yet somehow he succumbed to the 
ravages of an undiagnosed lym­
phoma. Krish is survived by his 
wife, Nimmi, his son Nini, and his 
daughter Chitty.

Krish established an internation­
al reputation for his fundamental 
contributions to acoustic and vibra­
tion analysis and for his ability to 
implant his developments into 
international standards. He was a 
good scientist who worked quietly, 
modestly and effectively, never put­
ting himself first. He had an out­
standing knowledge o f acoustics 
that complemented his thorough understanding of aerody­
namics, thermodynamics, physics, dynamics, signal process­
ing and statistical methods. His publications in acoustics, 
vibration, sound intensity and machinery condition monitor­
ing were well respected and frequently cited. Academics, 
industries, and governments around the world frequently 
sought his advice. Krish was a mentor and friend to scientists 
and students from many countries. Outside the office, his 
passions included philosophy, travel and walking. Krish also 
had a love o f animals. He liked them so much he would not 
eat them.

Krish was bom  in India and studied Civil Engineering at 
the University o f  Mysore, receiving a B. Eng in 1958. He 
worked briefly on design and execution o f civil engineering 
structures for the Mysore Public Works Department, but 
returned to school in 1960 at the Hydraulics and Hydraulic 
Machines Laboratory, Indian Institute Science, where he 
received a M.Sc. in Fluid Mechanics in 1963. Then Krish 
came to Canada to the Department o f Mechanical 
Engineering at University o f Waterloo, where he received his 
Ph.D. in 1967 for work on aerodynamic noise.

In 1967, Krish joined the National Research Council 
(NRC), Canada’s Engine Laboratory, to work on VTOL 
propulsion noise and fan noise. By 1981, Krish was in 
charge o f research activities on Machinery and Engine noise. 
He obtained international recognition for research programs 
he initiated in sound intensity measurements, machinery 
noise, wind turbine noise, gas turbine and diesel engine con­
dition monitoring. He established extensive national and

international collaboration with 
industry, universities, and other 
government departments. When 
the Engineering Research and 
Technology Sector was reorgan­
ized in 1993, Krish and his group 
transferred to the Institute for 
Machinery Research in Vancouver. 
He then faced almost the longest 
possible commute in Canada: 4611 
km between his work in Vancouver 
and his wife and home in Ottawa. 
Krish juggled management of 80 
workers, program changes, exter­
nal collaborations, and research. In 
1994 his hard work was rewarded 
with a promotion to Principal 
Research Officer. He finally 
retired from NRC in 1999, only to 
be invited to return to work as a 
guest worker and consultant with 

an office at the NRC Ottawa campus. In 2001 he was invit­
ed to return as principal research officer to help initiate a new 
project in the analysis o f unsteady processes.

Krish made landmark advances in the fields of sound 
power and sound intensity measurement and analysis. His 
sound intensity work was incorporated in international stan­
dards for machinery noise measurements. His Sound 
Intensity Scanning Technique is the preferred method for the 
determination o f the sound power o f machinery for labelling 
and noise reduction purposes. He produced over 130 publi­
cations covering advances in acoustic and vibration. He was 
elected a fellow of the Acoustical Society of America, and a 
Fellow o f the International Congress of Vibration and 
Acoustics. He received the rare distinction of being elected 
a Corresponding Member of the Institute of Noise Control 
Engineering (USA). He was a member of the Editorial 
Advisory Board of the Noise Control Engineering Journal 
(USA). He was one o f the founding directors o f the 
International Institute o f Acoustics and Vibration (IIAV). He 
served as Chairman of the Awards, Honors and Membership 
Committee of the IIAV, and Secretary o f the IIAV. He was 
Chair o f the Canadian Advisory Committee on Acoustics, 
and represented Canada at meetings o f the International 
Organization for Standardization for many years. He was 
also the Chair for American National Standards Institute 
(ANSI) instrument standard for sound intensity measure­
ments.

We will all miss Krish’s enthusiasm, knowledge and 
friendship.
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Research article / Article de recherche

Sonic Boom Excited Sediment Waves: A Model Study

H. K. Cheng,! J. A. Kune,* and J . R. Edwards^

' Dept. Aerospace and Mechanical Engineering, Univ. Southern California, USA
9
z Acquisition Civil Engineering, Space & Missile System Center, Los Angeles AFB, USA

ABSTRACT

Sonic boom excited sediment waves are investigated with a model o f interacting wave fields comprising 
water o f  finite depth and an elastic medium representing the sediment. The latter is assumed to be uniform, 
isotropic and semi-infinite in extent. The free modes are found to be dispersive, resulting in a finite (non- 
vanishing) resonance speed range. The study recognizes the difference in the far-field behavior between the 
excited resonance mode and the wave group o f free modes: whereas the excited underwater wave o f the 
rcsonancc mode propagates at the same speed as the sonic-boom air load and remains in the form o f a mono­
chromatic wave train, the wave group of the free modes disperses into a wave packet and attenuate with 
increasing distance and time. Examples o f a sediment model of fine sand with sonic boom waves at two 
flight Mach numbers are discussed. Differences and similarities between the present analysis and 

Deshamais and Chapman’s study [1] are noted.

RÉSUMÉ

L'excitation d'ondes sédimentaires par le boom sonique est étudiée avec un modèle de champ d'ondes com­
prenant de l'eau de profondeur finie et un milieu élastique représentant le sédiment. Ce dernier est supposé 
uniforme, isotrope et d'étendu semi-infini. Les modes libres s'avèrent dispersifs, résultants une gamme finie 
de vitesse de résonance non atténuée. L'étude identifie la différence dans le comportement du champ loin­
tain entre le mode de résonance excité et l'onde de groupe des modes libres: si l'onde sous-marine du mode 
de résonance se propage à la même vitesse que le boom sonique dans l'air et reste sous forme de train d'on­
des monochromatiques, le groupe d'ondes des modes libres sont dispersés dans un paquet d'ondes et atténués 
avec l'augmentation de la distance et le temps. Des exemples d'un modèle de sédiment de sable fin avec des 
ondes de boomsonique à deux nombres de Mach de vol sont discutés. Des différences et les similitudes entre 
l'analyse actuelle et les travaux de Deshamais et de colporteur [ 1 ] sont aussi reportés.

1. INTRODUCTION

Many aspects of sound propagation in water can signif­

icantly affect the impact analyses of man-made noise under­
water. [2,3], This paper presents a model study of the tran­
sient, hydro-acoustic wave field in shallow water generated 
by a sonic boom over water and the resulting elastic-acoustic 
interaction that can excite sediment waves.

The problem of the underwater response to a sonic 
boom wave was modeled by Sawyers with a flat air-water 
interface [4] that has since been further elucidated [5], tested 
[6], and applied extensively.[7,8]. For convenience, 
Sawyers’ model will be referred to as the “flat-ocean model”. 
Tacitly assumed in  Sawyers’ analysis is an ocean o f infinite 
depth not strictly applicable to the shallow coastal water. 
Aside from the effect o f an impermeable bottom boundary, 
the interaction o f  a hydro-acoustic wave field with that of an

elastic solid representing the sediment may excite seismic 
waves underwater [9-14] and could produce noticeable 
departures from Sawyers’ prediction. Feasibility for sonic- 
boom-excited sediment waves was examined in the 
Deshamais and Chapman (D-C) paper [1] cited in the 
Abstract; the over-pressure signals received during the field 
test o f a hydrophone array were identified to be disturbances 
originated from a Concorde airliner over-flight. Figure 1 
reproduces from the D-C paper the over-pressure waveforms 
recorded at three depth levels and their comparison with the 
flat-ocean model prediction in this case. Except for the 
“ringing feature” on the downstream alluded to in Ref. [1], 
temporal averages of the over-pressure records tend to sup­
port Sawyers’ prediction, as are made apparent from Fig. 1, 
even though the fluctuation/oscillation amplitudes are seen 
to be unexpectedly large. The analysis in the D-C study [1] 
employs a layered seismic model and indicates the existence 
of a resonance velocity not far from the reported Concorde

5 - Vol. 31 No. 4 (2003) Canadian Acoustics / Acoustique canadienne
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Figure 1. Overpressure waveforms recorded at three 
depth levels and their comparison with Sawyers’ flat- 
ocean model predicted for a Concorde airliner over­
flight, reproduced from Desharnais and C hapm an’s pa­
per [1].

flight speed. The study furnishes also certain spectral prop­
erties which appear to support the “ringing feature” men­
tioned earlier, although an alternative model based on an 
interaction mechanism involving a wavy air-water interface 
[15-18] could explain the ringing and other features of 
Fig. 1. The present study holds, nevertheless, that the seismic 
interaction mechanism considered in the D-C paper ad­
dresses a new aspect of sonic boom underwater impact, and 
should add valuable understanding to the broader problem 
of sea-floor influence on underwater sound and noise. In the 
present work, a simpler model is used to analytically deline­
ate the key interaction mechanism and to ascertain certain 
unique features found in the D-C study.

Additional remarks on the present work and the related 
studies are made below in Section 2 along with a description 
of the model and assumptions used in the analysis. The 
problem formulation is given in Section 3, followed by

analyses of the wave-train problems in Section 4, where 
certain distinctions from classical studies [9, 10, 11] are 
noted, and the forced wave-train mode under a periodic 
transient air load is delineated. The latter is to be used as a 
generating function in the analysis in Section 5 for the more 
general, compact, transient air load. Here, the excited reso­
nance mode as well as the transient response beyond the 
resonance range are studied; the distinctly different far-field 
behavior of the excited mode and the corresponding behav­
ior of the free-mode group are compared. In Section 6, ex­
amples illustrating excitation of resonance sediment waves 
by an incident sonic-boom wave in and beyond the critical 
Mach-number range are discussed. Concluding remarks 
with further discussions are given in Section 7.

2. REMARKS ON THE MODEL

It is quite well known that the strong variation in shear 
rigidity of the sediment material is an important elastic 
property controlling sediment wave propagations [12, 14]. 
This was recognized in the D-C study [1], in which compu­
tations based on a layered model were made to simulate an 
elastic sea bed, assuming a power-law variation of the 
shear-wave speed with depth; the work accounted also for 
the presence of a shallow water above the sediment, which 
was included as one of the many layers in their computa­
tional study. As a paper complementing the D-C study, we 
examine the effect of a finite water depth for a simpler 
sediment model represented by a homogeneous, semi­
infinite elastic medium. The latter, as mentioned, is amend­
able to detailed, analytical enquiries on its seismo-acoustic 
behavior under a transient, supersonic air load. The follow­
ing presentation will show that the simpler model can repro­
duce salient features similar to those in the D-C study which 
may, perhaps, be better understood. The analysis shares 
the same physical model used in the classical analysis of 
underwater sound transmission over an elastic solid bottom 
[12, 13]. Unlike the latter which concern mainly a wave 
train in “free mode”, the present analysis addresses wave 
fields excited by an incident sonic boom as a compact air 
load, and recognizes the distinct difference between the 
free-modes in group and the excited mode found with the 
transient air load.

A model with two spatial dimensions will suffice for 
the present study, by virtue of the extremely high aspect 
ratio generally found with sea-level sonic boom impact 
zones [15-18]. Figure 2 depicts the two interfaces separat­
ing the air, the water, and the sediment media, the Cartesian 
coordinates used, and together with some features of the 
mathematical model. Here, the plane z = 0 is made to coin­
cide with the liquid-solid interface, while the plane z = -h is 
identified with the air-water interface. Subscripts “ 1” and 
“2” used in the sketch and in the following will refer to the 
hydro-acoustic and the elastic media, respectively, while the 
subscript “A” refers to the air above water.

Canadian Acoustics / Acoustique canadienne Vol. 31 No. 4 (2003) - 6
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r |  H aiic- Iit-p ih

t n i i r . r r n

The task of analyzing the interaction problem of two 
spatial dimensions can be reduced to solving for three un­

known functions: the displacement potential O , of the 

hydro-acoustic field, the scalar potential <I>2 associated 

with the compressive-wave field and the horizontal compo­

nent of a vector potential ^  associated with the shear- 

wave field of the elastic medium [12-14], For the uniform 
isotropic media considered, each of these functions are gov­
erned by its own acoustics-like equation

V 2®, =

V ivF, =

2_
c 2 d t 2

J _ d ^ _  

c : d t2

o ,

-Y ,

v 2®, = — ■—
2 c ; d t 2 2 ’

(3 .1 a,b,c)

Figure 2. Schem atic drawing depicting a planar hydro­
acoustic medium of depth h and a semi-infinite elastic 
solid representing the sediment. In the coordinate system  
shown, the water-sediment interface and the air-water 
are identified at z =  0 and z = -h, respectively.

Implicitly assumed in Sawyers’ theory as well as the 
present study are an extremely low air-to-water density ra­
tio, Pa / Pi «  1, and an air-to-water sound speed ratio less 
than unity, i.e. cA/ Ci < 1 . The first assumption makes the 
changes caused by the sonic boom in underwater fluid mo­
tion and in the air-water interface geometry negligibly 
small. The second assumption on sound speeds allows the 
underwater wave field to be treated as that in a subsonic 
flow, with the restriction that the Mach number MA of the 
propagating sonic-boom wave field over water is less than 
C]/ cA. The latter has the value 4.53 imder standard condi­
tions. This restriction, 1 < MA < 4.53, will be observed 
here, as in References 1,4-8, 15-18.

For the uniform isotropic media, Rayleigh and 
Stoneley/Scholte waves [9-11] correspond respectively to 
vanishing and infinite water depths, and are known to be 
non-dispersive [14a,b] in that their propagation (phase) 
speed do not depend on frequency/wave-number; this would 
limit the free-mode excitation to one single speed for a 
given set of sediment properties. Unlike these limiting 
cases, however, the free mode in the finite-depth problem at 
hand is dispersive, and there exists a non-vanishing (finite) 
speed range in which hydro-acoustic waves and sediment 
wave trains can be excited by a compact, transient air load. 
A finite and perhaps wider, critical speed range may, nev­
ertheless, be expected for sediments modeled with layered 
or heterogeneous structure without the additional assump­
tion of a finite water depth, as in Reference l ’s model.

where c x is the sound speed in water defined earlier; c p

and cs are the compressional (wave) speed and the shear 

(wave) speed related, respectively, to the (Lame’) compres­
sional and shear moduli A  and /u , and the medium density

A + 2u  u
C P =  J -----------------  a n d  C s  =

V P \ P
(3.2a,b)

With the local displacement vector in the elastic medium 
represented by [13, 14]

</ = V<D, + V x 'F (3.3)

the displacement continuity and the balance of the normal 
and tangential stresses across the (impermeable) horizontal, 
water-solid interface lead to three compatibility conditions 
at the interface z = 0:

8z dz

ovF2

ôx

d 2P\—o,=xy-o2
d r

+ 2 /-i2
V o 2

d z2

a2vi Q

dxdz

(3.4)

(3.5)
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0 =

H i

P2

>.0 \
j?_____

ôx1 dz2
*F, + 2 ------- <D,

ÔXÔZ -

(3.6)

where the left-hand member o f (3.5) is the over-pressure on 

the water side, and is the displacement potential. The 

latter is an integral o f the velocity potential with respect to 
time t.

At the air-water interface z = -h (refer to Figure 2), the 
over-pressure in water must balance that of the air load 
which can be assumed to be given by the known, incident 
and reflected sonic boom waves. For the present study, it 
suffices to consider three types o f air loads at z = -h

Ô2
Pl -,,2 '*'1Ot

<D, = 0 (3.7a)

-PiTT®i = P\U ~a ~Po e"
Ot'

x= F ( x - U t )
o t'

(3.7b)

(3.7c)

pertaining to, respectively, the free mode, a transient sinu­
soidal air load, and a more general, non-sinusoidal, transient 
air load. The latter includes the over-pressure from a sonic 
boom. The propagation (phase) speed U of the air loads is 
assumed constant, and co is aU. Results from the analysis 
for the air load o f a sinusoidal wave train, (3.7b), will be 
used to generate solutions for the non-periodic, compact air 
load of interest. Since a semi-infinite elastic domain has 

been assumed, a vanishing and 'F t  at large z corre­

sponding to the radiation condition will be required. With 
the use of the complex exponential functions in (3.7b) and 
in the following development, it is understood that these 
potentials and other quantities of physical interest are to be 
obtained from the real parts o f the subsequent solutions.

forced by a sinusoidal air load o f (3.7b) may be obtained in 
the wave train form

V i  '

® 2
=

^ 2

to V  2

ia (x -U t) (4.1)

The resulting ordinary differential equation (ODE) system 

for the three unknowns (j),, (|)2 and \|7 2 , with the afore­

mentioned compatibility and boundary conditions, is no 
more or less than that in the classical analysis for the subma­
rine wave guide modeled with an elastic sediment [13], also 
in common with mathematical models used in studies of 
submarine earthquakes, mud slides and underwater explo­
sions [13, 14], The solutions sought and developed for the 
present study differ however from those o f  Reference 13 for 
reasons to be brought out shortly. The product o f the wave 

number and the water depth, a /7 , will be an important pa­
rameter in the analysis but was absent from analyses of 
Rayleigh and Stoneley/Scholte waves [9-11].

The equations up to this point have been written in the 
rest frame. The following analysis will be made in a moving 
frame at the uniform horizontal velocity U. In this frame, 
the foregoing equations are unchanged, except that

d 2/ d t2 is replaced by

d z
+ 2U -

d z
- + U 

dxdt dx‘

while the exponential argument i(ax-cot) in (4.1) is changed 
to i(ax-Ot) with n=Ua+co. The velocity of the reference 

frame U is chosen to coincide with the phase velocity - co/a 

so that the argument in (4.1) may become independent of 
time.

The underwater system admits solutions with “evanes­
cent behavior”

|Pi«k 4" A j Q
-|P,a|z

(4.2a)

The system of the three unknown functions <!>,, 

and 'F ,  are coupled through the interface compatibility 

conditions at z = 0, (3.4)-(3.6). The partial differential 

equations 3.1b and 3.1c for O ,  and 'F ,  may also be cou­

pled through additional terms in the equations, if  the elastic 
moduli of the sediment were not uniform.

4. FREE AND FORCED WAVE TRAIN 
MODES

Solutions for the free mode and for the wave train mode

for real values of

(4.2b, c)

M :

(4.2d)
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i.e. for M ] = £ / / c j < 1 ,  =  U j c p <1,

M s = U / c s <1.

It could admit “effervescent” (propagating-wave) be­

havior like if any of the (3s becomes imaginary, i.e., 
if any of the three Ms exceed one. From the interface 
boundary conditions at 2  = 0 and z = -h, linear relations 
among the four constants A ls A 2, B, and C, can be ob­

tained. After eliminating A , and C, one arrives at

Pi
f

1
2 - M

B + D

1 +  e
-2 |p ,a |ft

+ D BIT

BW

• A , =

4 = 0 (4.3a)

(4.3b)

2

where

p J J  a

4psPi)-(2-M^)2
(4.3c)

Note that D BW is a fimction of U through M s and the P s.

The above result includes both the free and forced wave-

train modes; the constant PQ in (4.3b) is set equal to zero

identically for the free modes.
Note that the surface air load (prescribed over-pressure) 

on the air-water interface has been assumed, up to this stage, 
to be a sinusoidal one

p ' ( x , - h ; a )  = p lU 2a 7 ■ P0e (4.4)

Free Mode: Sediment Wave Train in Shallow Water

Unlike the Rayleigh and Stoneley/Scholte waves, for 
which the phase and group velocities are independent of the 
frequency or wave number, the free mode determined by

(4.5a)

is dispersive in that its phase speed so determined will vary 
with the wave number, or more precisely, the product of the 

wave number and the water depth, <xh . This leads to a non­
vanishing (finite) range of the free-mode propagation speed, 
and thus a wider speed range for its excitation by a transient 
air load (see below) than in the Rayleigh and Scholte waves.

On the other hand, the dispersive property may produce a 
far-field behavior of a group of free modes very different 
from those of the non-dispersive Rayleigh and Stoneley 
waves (to be explained below). Equation (4.5a) may be 
more explicitly written in ternis of the density ratio, the 

three Mach numbers and the product a h  as

f  \  
Pi

vP2y
M

1 - M
- tanh(| p ,a  |/z)

(4.5b)

which is identical in form with that for the fundamental 
(first) free mode of the water-channel wave guide with a 
solid floor of uniform elastic properties [13]. It reduces to 
the Rayleigh limit as ah  —> 0 and to the Scholte/Stoneley 
limit as ah  —> oo. With a finite, non-vanishing h, the 
phase speed of the free mode (through Mi, Mp and Ms) now 
becomes a function of the wave number a. However, to be 
a genuinely free mode of the wave-train form (4.1), the 
wave number a  and the propagation speed U must both be 
real; this sets a limit on the range of U admissible to (4.5b).

Values of U ( d )  satisfying the free-mode condition, 

(4.5b), for real a  will be called the free-mode speed; it will 

be denoted by U FM ( a  ) ,  wherever such a distinction is 

necessary. The wave field excited by a traveling air load at 
the critical speed will be referred to as the resonance mode. 

To be sure, U f m (cl ) is the phase speed of the free mode 

observed in the rest frame. More significant, physically,

is-----[a U f m (cl)\ which approximates the group velocity
da

in the far field and controls the evolution of wave packet 
formed by a group of free modes, to be delineated more 
folly in Section 5.

For a given density ratio pi/p2, the critical speeds for 
various different combinations of ci, cp and cs may be found 
from (4.5b) for three kinds of combination of M1; Mp and 
Ms. The first kind is one with all three Mach numbers being 
less than unity; however, the Mach number MA above the 
air-water interface must remain MA< 4.53. The second M- 
combination requires all the three Mach numbers to exceed 
unity, which would require a MA very much greater than 
4.53 in most applications, since the compressional speed cp 
of the sediment is normally not much lower than the water 
sound speed Ci. The third combination requires M i>l, Mp 
<1 and M5 < 1 (supersonic in water, and subsonic in solid). 
The second and third kinds are not of great relevance to the 
sonic boom impact study and will not be considered in the 
subsequent analysis. (The third kind is similar to the Love 
waves in an elastic solid and could be of relevance to impact 
study of an intense explosion over a shallow sea.)

9 - Vol. 31 No. 4 (2003) Canadian Acoustics / Acoustique canadienne



The admissible range of UFM, or (Ma)fm, for the free 
mode is determined by the upper and lower limits of the 
hyperbolic tangent in (4.5b) and may therefore be inferred 
from (4.5a) through

-2 < D/uv< -1 (4.6)

From the free-surface condition (3.7a) and the solution
(4.2a), the underwater over-pressure field in the moving 
frame is given by

' — - - - Vp '=  y4i[e|pia|r -  e (4.7)

There can occur, more often than not, free-mode wave 
trains made up of a  from a continuum wave-number range 
allowed by (4.5b). Such a wave group from the free-mode 
continuum is expected to undergo attenuation  as it pro­
gresses (in time and space); this will be substantiated at the 
end of Sec. 5.

~ ^ =  f  eiaxq(z,a)F(a)da  
V 2n

(5.1)

where F ( d )  is an arbitrary weighting function. The cor­

rect choice for F (a) is one that will allow the weighted 

integral with respect to a  to represent the over-pressure 

field in water under a traveling load p ' ( x , —h)  . Since 

q(z,a )  approaches unity as z —> —h , this boundary con­

dition simply requires that F ( —Ct) be the Fourier trans­

form of the interface air load p ' ( x —h ) .

F  ( - cl) =  

i —  f  e 'a '  p(x,—h)dx = P(cl)
■V 271

(5.2)

Wave Train Forced By Traveling, Periodic A ir Load

With (4.3b) for a non-vanishing P0 the constant Ai of 
the potential in (4.2a) is determined; Applying the pressure- 
continuity requirement at the air-water interface (z = -h) 
once again, the constant A2 of the potential may also be 
obtained, yielding

- qe (4.8a)

and

q(z, a )  = +

e  | ; i a  (// z) _ g -2|P,a|/! - | P l<x | (h+z) (4.8b)

1 + e -2|p,a|/>

where the constant PQ has been taken to be unity, so that q
= 1 at the air-water interface z = -h, satisfying the prescribed 
boundary condition there. The solution is regular as long 
as the propagation speed U of the air load is not close to the 
critical speed Ucr at which the denominator in (4.8b) van­
ishes.

5. RESPONSE TO MORE GENERAL, 
MOVING AIR LOADS

Solution as Fourier Integral

The product qe'm is an underwater solution to the sys­

tem with p '=  e>ax at z=-h, as is its weighted integral with 

respect to the wave number a

Thus, under the assumption that the Fourier integral of the 
air load and the inverse Fourier transform of the product 

qP both exist, the solution in question is, for —h < z < 0,

p'(x,z) =

1 r 3 _*

7—  e ,axq (z ,a )P (a )d a  (5.3) 
V 2ti j_co

where q(z,—CX.) = q(z, |a |  ) has been given earlier by 

(4.8b) for the wave-train air load.

Rigid Bottom Result as Special Limit

Outside of the free-mode speed range allowed by (4.6) 

for the parameter Dmv, the function q(z,—a )  in (4.8b) 

has no singularity and the p '  integral is expected to attenu­

ate with increasing distance from the forcing air load, as in 
the case of a rigid bottom. The latter case corresponds to 
the limit o f infinite compressive and shear speeds, in which

D bw vanishes. Equation (5.3) is reduced in this limiting 

case to

p '(x ,z) =

1 fJ - CO

cosh P, a  z  (5.4)
--------- J P( a  ) da
cosh (3, a  \h

which represents an extension of Sawyers’ [7] analysis to 
shallow water and provides an alternative solution form to 
the rigid sea-floor problem given earlier in References 17, 
and 18.
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function of the air-load velocity U, and will appear in solu­
tion pairs to the nonlinear algebraic equation (4.5b) for a 
given U. Examination of the relation between the expo­
nential function in arguments (3, a, h and the DBn{U) of 
(4.5a) indicates that only a single pair of real a*=  aFM(U) 
in the form of a*=+|a*| is possible for a given U (cf. Fig. 
3). This fact provides the basis for the following analysis. 
The analysis will also make use of the fact the the fonction 
p ’(x,-h) prescribed for the transient air load at the air-water 
interface is a real function of x.

Essential to the contributions from the poles is the be­
havior of the denominator of q(z, a) (cf. (4.8b))

A = 1 + Dbw + exp(-2/zP, a  * ) (5.5)

II.

0 0.5 1 1.5 2 2.5

Figure 3. Illustration of diagrams used for determining 

of the air Mach number M A = U  /  aA corresponding to 

the free-mode phase velocity UFM (a  ) for a wave num­

ber a  through the function DBW (U) , which can also

be used to determine the specific wave number a* in an 

excited resonance mode for a known air-load velocity U:

(a) D bw as function of M A, (b) Dbw as function of

P j /?|cx | . The example shown was computed from

p , / p 2 = 1 .9 1 ,  c p = 1 7 1 1  m / s ,  and c s = 503 m / s  .

The Excited Resonance Modes

For a traveling air-load at speed U which falls inside the 
range allowed by (4.6), the integration path of (5.3) en­
counters the pole singularity of q(z, a) at the particular wave 
number a*  corresponding to U in the free-mode require­
ment (4.5b). This particular wave number a*  is therefore a

whose behavior near a*  differs according to whether a*  is 
positive or negative. The function q (z , a ) in the vicinity 

of the two poles a  = ±a may thus be represented by

g*(z, a) 1 1 

2 ( 3 j / z  1 + Dbw a + a

where g(z,a) is the limit for| a. |—► a 

g*(z,a) =

lim g = 2e~2|3l/M sinh(P ia(h + z))

(5.6a)

(5.6b)

(5.7a)

Recognizing that P(-a) is the complex conjugate of P(a), the 
excited overpressure field in water ( -h < z < 0 ) may be re­
expressed with the help of (5.6a,b) around the two poles, as¥

?\ = - F g *(Z’U) Sign(X) *
* 2 p {h 1 + Dfm

RP [iP(a)e~iax ] +

1 00
,—  \e~,axQ (z,a;a)da  

V2ti

where “RP” stands for the Real Part and 

Q (z,a ;a ) =  q(z,\a\)P(a) +

g*(z ,a ) 1 P(a) P(a)

2Pj/z 1 + Dbw a - a  a + a
)

(5.7b)

¥ In deriving (5.7a), use was made of the identity

20 e~iax K ,—  --- d a = - i J — signx
V&i « V2
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The existence of the inverse Fourier transform of Q 
requires regularity of P(a) along the real axis o f a. The two 
poles in question are thus removed from the remaining inte­
gral. Note that the overpressure p ’ in (5.7a) is to be ob­
tained from the real part of the equation’s RHS. For large 

water depth p ' of (5.7) may be seen to diminish as 1/h. On 

the other hand, for small water depth, p '  of (5.7) does not 

diminish with h, owing to the fact that both Aq  and g* 

vanish linearly with h (for -h  < z  < 0).
The above result represents the resonance mode in wa­

ter excited by a traveling air load. Examples most befitting 
to this description are those found in sonic boom over flat 
(non-wavy) water, for which the air load is readily deter­
mined. A standard example of this kind will be examined in 
section 6.

Excited Far Field

At large distance ( x » l )  from the air load, the integral 
in (5.7), which is the inverse Fourier transform o f 0, van­
ishes for a wide class of Q which is absolutely integrable 
with respect to a.[20] The latter condition can be met by a 
P(a) which is regular along the real axis o f a. Thus as 

|x| —> co , p ’ of (5.7) assumes the form o f a free mode at a

specific wave number pair a = +a corresponding to the air­
load speed U. Rewriting (5.7) for coordinates in the rest 
frame, the overpressure in water far  from the air load be­
comes

p ’( x ,z ,U ) ~ -
P ,h

iPfa )e"L'x~u"
sign(x -  Ut )RP{ ' /  -------}

1 + Dm

(5.8)

where a and D FM are functions of U, and g * (z ,a )  is a 

function of both U and 2  (for the same set o f sediment prop­
erties). The monochromatic character of this far-field reso­
nance mode has a special significance for its non- 
attenuating nature. This behavior must be considered dis­
tinct from the shallow water free modes which are allowed 
to occur arbitrarily over a wide range of a. The combined 
effect of the free-mode wave group is expected to result in 
attenuation with distance and time, and warrants a closer 
examination to be made presently.

Free-Mode Group: Comparison

Physical realization of the free modes of (4.5)-(4.7) 
depends on the initial data or a prior production process 
(such as a fmite-energy release) which normally involves a 
broad wave-number band. With the (rare) exception of a 
(very) narrow-band a-distribution, the wave group of the 
free modes, instead o f (4.7) for a single mode, takes the 
form

P -

A (a )-e ia[x-Un / (a)/] ~ P i % |
(5.9)

V2n _{sinh[ (3, h{l + z  / h)|a |]e/a

for an arbitrary integrable A(a). The far field behavior of 
this integral along each ray of constant x/t is determined by 
the stationary phase, tantamount to the group velocity

~7~ [ a U  FM (a)] =  jc / f  =  ti (5.10)
a a

and thereby attenuates as the inverse square root o f |x| or t 
[19-21], More specifically, the non-coherent free-mode 
group (5.9) disperses and transforms itself into a packet of 
wavelets, each of which propagates along a “ray” of con­
stant x/t with a fixed wave number/frequency at the group 
velocity, and attenuates according to the “cylindrical 
spreading rule” [19-21],

E,
p '( x , z ' , t ) ~  ! exp ia , *

I

A  -  Unl (a , ) t]  + — (sgn f i  ; )

(5.11a)

where the asterisk denotes the stationary value a  =(X, 

satisfying (5.10),

O =aUFM(a) , c f Q.!da2
and

E = A(a)e -MM *

sinh[f3]/z(l + — )|a|] 
h

(5.1 lb,c)

(5. l id)

Owing to their dispersive property, the free modes of 
(4.5)-(4.7) occurring in group differ significantly in the far- 
field behavior from the free mode of the Rayleigh wave or 
the Stoneley wave. To the latter, the far field of the excited 
resonance mode (5.8) is also similar, but differs in having a 
broad-band resonant U-range (4.6) that neither the Rayleigh 
nor the Stoneley wave enjoy.

6. EXAMPLES: SONIC BOOM EXCITED 
SEDIMENT WAVES

Sonic Boom N-wave as Air Load

A standard form of p ’(x,-h) in sonic boom prediction 
method is that of an N-shape. In terms of the normalized x- 
variable based on the sonic boom signature length (say, L’), 
it can be written as
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p' (x,-h)  = (1 -  2x)/(x)/(l -  x) (6.1a)

where / ( ^ )  denotes the unit-step function of , and the 

overpressure p  ’ is normalized by its maximum/peak value. 
The normalized x and p ’, together with the dimensionless z 
as well as the Fourier variable a  are all be made dimen­
sionless with L ’ in the example study below.

The Fourier transform ofp  ’(x,-h) in this case is

P(a)= 1 -

V2n (  ia )
(6.1b)

[(eia - 1)(1 +  -  ) — 2 e '“ ] 
ia

which is finite  and regular (containing no pole) at the ori- 

g ina =  0 ,  and vanishes as 1 / a  for largea . These be­
haviors assure the existence of the integral solution (5.3).

Sediment Properties Selection

The range of U permitted by (4.5b) for resonance, and 

its existence, depends on the density ratio P i /  P 2 and the 

characteristic speeds cL cp and cs. More critical is the sedi­
ment shear speed cs which is the lowest among the three 
characteristic speeds and controls the 4th power of Ms on the 
RHS of (4.5b). Resonance may be expected to occur when 
U and cs are comparable. Three sediment samples are se­
lected from measured and computed properties of mud and

sand to show the variety i n p ^ p ,  , cp and cs (Cf. Table 

8.2.1 Reference 22 and shown below). The sound speeds in 
air and water in the model study are taken to be cA =331 
m/sec and cj =1500 m/s, respectively. The range of U or the 
air Mach number MA permitted by (4.5a,b) corresponding to 
(4.6) for resonance, can be determined from the listed den­
sity ratio and the characteristic speeds for sediment models 
I, II and III as

1.24 < M A< 1.44, 
0.52 < M A< 0.56, 
4.52< Ma < 4.53 (6.2 a, b, c)

respectively. The following discussion will focus on exam­
ples illustrating underwater responses of sediment Model I

to sonic booms at speeds within and outside the above MA 
range. Model II would support sediment wave trains for 
moving air load at subsonic speed as well. Interestingly, 
resonance may still be found even with shear speed as high 
as in the sediment model III, although the resonance-speed 
range is extremely narrow, as indicated by (6.2c). Examples 
with sediment models II and III will not be included for 
discussion below.

Supersonic Over-flights at MA = 1.5 and Ma = 1.36

The case of MA =1.5 outside the resonant range (6.2a) is 
first examined. To render the results more relevant, the ref­
erence length scale L’ for x, z and h can be taken to be 
100m, which is not far from the sonic boom signature of the 
Concorde airliner. With the set of constants assumed for 

data set I, we have p 2/ p 1=1.91, M ( =0.331, =0.290,

M s =0.987, p, =0.944, £^=0.957, p,=0.160, and

D bw =-15.41. In addition, the water-layer depth is taken to

be twice the signature length, i.e. h = 2, a depth of 200 m.
The waveform at the sea level for an incident N-wave is 

shown in Figure 4a where the normalized maximum over­
pressure was set equal to 0.33. The underwater waveform at 
mid channel (i.e. z = -1) with the rescaledp ’(x) for the N- 
wave is shown in Figure 4b. Not shown for this case is the 
over-pressure on the sediment boundary (z =0), of which the 
magnitude is uniformly less than 10° of the surface value at 
x = -h. As expected, no evidence of interaction involving 
the sediment medium can be found in this case. In fact, the 
result differs little from that of a rigid, flat-bottom wall and 
appears to be very similar to results obtained for rigid bot­
tom walls given in References 7, 8, and 16.

Next, we examine the results for =1.36 which falls 

within the -range of (6.2a) for which p 2 /  Pi =1-91, 

M, =0.300, =0.263, M s =0.895, Pj =0.954,

=0.965, (3S =0.445, D BW= 1.09, and h=2. The latter

corresponds to a water depth of 200 m. The normalized 
overpressure waveforms at the water surface z= -h = -2, at 
mid channel z = -hi2 = -1, and on the bottom z = 0. are pre­
sented in Figures 5a, 5b, and 5c, respectively. Unlike the 

results shown earlier for M 4 =1.5, undiminished sinusoidal 

oscillations at large distances in the form anticipated by

Table 1. Sediment Characteristics. (From Reference 22)

Pz/Pi
cp (m/s) cs (m/s)

I Very fine sand (continental terrace) 1.91 1711 503

II Clay (Abyssal hill) 1.42 1491 195

III Uralite Basalt (Kolan rock) 3.06 6580 3660
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Figure 4. An example of hydro-acoustic response of the 
water-solid system to an incident sonic boom at 

M A — 1.50 which is outside the resonance-speed range 

1.24 < M 4 <1.44 for a normalized water depth h=2, 

Pi/P2 — 1.91, cp =1711 m/s, and cs = 503 m/s ;

overpressure are shown at (a) sea level (z=-h=-2), (b) 
mid channel (z=-h/2=-l). Result at sediment boundary 
(z=0) not shown (Cf. text).

(5.8) appear at both the lower depth levels. The periodic 
oscillation in overpressure on the sea floor (z = 0) is seen to 
have twice the amplitude as that at mid-channel (z = -hi2 = - 
1), indicating clearly that the monochromatic, non­
attenuating disturbances has been generated from the inter­
action at the lower boundary and radiate upward as if from a 
new acoustic source at the bottom. One may apply the re­
sults, for example, to the case with a maximum over­
pressure p’ at the sea level equal exactly to 0.33 pounds per 
square foot (psf), the oscillatory p ’ amplitude at the mid 
channel and channel bottom would accordingly be close to 
0.017 psf and 0.031 psf, respectively. These magnitudes 
correspond to sound levels close to, and slightly higher than,

J 1
r

4 2  \ 2

- 0 .2 5  - \

7. -2 Air-Watcr Interface , .
(a)

z-0  Sea Bed (c)

Figure 5. An example of sonic-boom excited sediment 
waves in a water-solid system same as in the proceeding 

figure, except M A = 1.36 which falls within the reso­

nance speed range ( 1.24 <  M ,, < 1.4 4 ): (a) sea level (z

= -h = -2), (b) mid channel(z = -h/2 = -1), and (c) sedi­
ment boundary (z = 0).

120 dB (re 1 |.iPa), which may be compared with the levels 
of recorded whale calls in the infrasound range [2, 3].
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Further Discussion

Two features of interest may be noted in Figures 5a, 5b, 
and 5c. The noticeably long wave length shown in Figures 
5b, and 5c, which is X =  2% /  CL , normalized by the sonic 
boom signature length, indicates that the excited wave 
length is nearly ten times the signature length. This should

not be a surprise, however, after examining how a  (U ) , or 

more precisely, how 2 (3 { h (l , is determined from a given 

U in the range — 2 < Dm  < — 1 (cf. Figure 3). A typical 

U well within the admissible range is seen to give an a  

pair corresponding to a in the unit-order range,

i.e. to a wavelength

(6.3)

This is numerically large, indeed, and suggests that the 

X nearly ten (10) in length shown in Figures 5b, and 5c 

must have resulted from a 2(3,/2 [ a  j value comparable to 

1/3. Therefore the apparently high numerical value compa­
rable to that of (6.2) is not imexpected in the shallow water 
fa r field  ( |x |» l ) .  It is unclear if similarly long wavelengths 
were found in the corresponding results in the D-C study 
[1], since data were not furnished for far ( x » l )  locations.

In the near field \x=0(l)\ on the other hand, a charac­
teristic wave length of unit order is expected.. This expec­
tation finds support in the mid-channel result (z= l) of Fig­
ure 4b, where a relatively weak oscillation with a unit-order 
wavelength comparable to that of the sonic boom signature 
occurs m x= 0 (l), while the solution is expected to approach 
the prescribed N-profile as z tends to the air-water interface 
z= -h. In the D-C study, it was reported that their spectral 
solution in the higher wave-number end appears to amplify 
with distance from the sediment boundary (z=0). The mid­
channel result at x= 0(l) and related observation noted 
above could provide an explanation of the seemingly pecu­
liar feature of the result in Reference 1 noted above, even 
through substantial differences exist between their model 
and the present one.

Unresolved among the reasons/cause for the differences 
between measurement records and model predictions are the 
absence of “ringing” on the upstream side and the presence 
of a large pressure over-shoot on the downstream side, 
which was revealed evidently in Figure la  (reproduced from 
Figure 5a of Reference 1).

7. CONCLUDING REMARKS

Sonic boom excited resonant interaction of the hydro­
acoustic wave field and the elastic wave field of the ocean

sediment is studied with a model of flat, uniform shallow 
sea over a homogeneous (uniform), semi-infinite, elastic 
solid. The finite depth h of the shallow water renders its 
free propagation mode dispersive when observed in a mov­
ing frame, allowing a family of free modes and a non­
vanishing range of resonance speed for a traveling air load. 
For a rigid ocean bottom, the need for correcting Sawyers’ 
theory [4] for applications to shallow coastal water is obvi­
ous, and this needed modification appears explicitly as a 
special limit in the present analysis [cf. (5.4)].

With suitable combination of sediment density, com­
press ional and shear speeds, the critical speed range of su­
personic over-flight for the resonance interaction can be 
found. The hydro-acoustic field structure and the resonance 
condition (when the flight speed falls within the free-mode 
speed range) have been analytically studied for the far and 
near fields. Computed results for over-flight speeds within 
and outside the resonance-speed range were examined. 
Distinctions of the resonance mode analyzed from the Ray­
leigh and Stoneley waves and from the corresponding D-C 
study, have been noted. Significant differences between the 
shallow-water free  modes and the excited resonance mode 
with regard to their far-field behavior have been recognized. 
The examples studied suggest not only that, with low 
enough shear-wave speed on the sediment, the excitation 
event in question is realizable, but also that the undersea 
sound level can be comparable to, or even higher than, that 
of the recorded infrasound from whale calls [2,3].

Similar behavior of the excited resonance mode can be 
expected of the D-C analysis; the layered sediment model 
assumed therein would introduce additional dispersive ef­
fects, as in most sediment wave studies involving heteroge­
neous media [14]. It is of interest to note that the values of

C p =  1600 m / Sand P 2 / Pi =  1 - 8  assumed in the D-C

study were rather close to the corresponding values 1711 
m/s and 1.91 of the sediment model (set I) used for the ex­
amples of Fig 4a,b. An important difference lies, of course, 
in the layer-approximation simulating the non-uniform 
shear-speed distribution assumed in Reference 1, namely,

Cs =  160(z)°'3, where z is in meters. If a typical shear 

speed value is to be taken from this power law at the repre­

sentative location, say, Z = 50m , one would obtain 

c s = 517 m  /  sec , not far from the 503 m/sec in the pres­

ent example. The Concorde airliner in question was esti­

mated to cruise at Mach 1.75, corresponding to M 4 at the

air-water interface of M  A = 1.5. The latter is not too far 

from the upper limit 1.44 for excitation for the present 
model (6.1a). As the discussion in Section 6 would sug­
gest, several outstanding discrepancies between measure­
ments and model predictions may not be resolved com­
pletely within the frame work of the flat-water model.

In conclusion, we consider the model of sonic-boom 
excited sediment waves proposed originally by Deshamais
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and Chapman [1] to have physical merit; the phenomenon is 
worthy of more critical studies for a wider class of sonic 
boom impact problems. Among the latters are the exten­
sion of a shallow-water analysis to account for the shear- 
speed non-uniformity, as well as a study of the evolution 
process of the steady-state free modes. New field measure­
ments and laboratory studies will be necessary to resolve 
issues of the earlier and new measurements and to help in 
developing a viable prediction model. A fuller presentation 
of this work is given in a report entitled “A Model Study of 
Sonic Boom Excited Sediment Waves,” available on the 
author’s website [23].
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ABSTRACT
Many Canadian acousticians work on writing and reviewing acoustics standard, both in Canada and around 
the world. This article is an update for 2003 of Acoustics Standards activities in Canada, especially those 
o f the Canadian Standards Association. CSA currently has 11 Acoustics Standards and two more with sig­
nificant acoustics content. More than twice that number of acoustics standards from other organisations 
such as ANSI and ISO have been reviewed and either endorsed or adopted as suitable for use in Canada.

RÉSUMÉ
Plusieurs acousticiens canadiens travaillent à l ’écriture et à la revue des normes acoustiques, autant au 
Canada que dans le monde entier. Cet article est une mise à jour des activités de normalisation en acous­
tique au Canada pour 2003, spécialement celles de l’Association canadienne de normalisation (ACNOR). 
L’ACNOR a présentement 11 normes acoustiques et 2 autres comportant un contenu acoustique important. 
Plus du double de ce nombre de normes provenant d’autres organisations telles que ANSI et ISO ont été 
revues et soit endossées ou adoptées comme étant acceptable pour une utilisation au Canada.

1. INTRODUCTION

Acoustics, like most technical activities, has procedures 
and terminology which has been standardised so that every­
one involved will measure and calculate using the same tools 
and procedures. Without such standards, collaboration and 
comparing results between practitioners would scarcely be 
possible.

This standardisation does not come without effort. 
Many Canadian acousticians put in a hours of volunteer 
effort each year writing and reviewing acoustics standards. 
This article is intended to give an update for 2003 of 
acoustics standards activity in Canada. Most o f the Canadian 
Acoustical Standards activity takes place within committees 
of the Canadian Standards Association. CSA has written 
Canadian Acoustics Standards for over 30 years and is one of 
the most respected standards writing organisations in the 
world.

Few acousticians could function successfully without 
the international effort to prepare and review acoustical stan­
dards on a wide variety o f topics. Canada has been involved 
in this work for many years on both the national and inter­
national level. People using these standards are encouraged 
to contact the working group chairs listed below and join this 
effort.

2. COMMITTEE ACTIVITIES

There are two CSA Technical Committees in Acoustics:

Z107 and Z94. The former oversees most o f the acoustics 
standards work in Canada. The latter is responsible for a sin­
gle standard. This reflects a trend in CSA away from 
Committees responsible for a single stanrdard and towards 
super-committees responsible for multiple standards in an 
area o f expertise. Z107 was one of the first of such super­
committees and helped pioneer this approach within CSA.

2.1 Z107 Acoustics and Noise Control

Z107, the Acoustics and Noise Control Technical 
Committee, is responsible for all CSA Acoustics standards 
other than Z94 and liaises with Canadian activities on ANSI, 
ASTM, IEC and ISO standards. Several members belong to 
these organisations’ committees or Z94 and provide liaison 
to them.

The committee meets twice a year, once during the 
Canadian Acoustics Week and once in the spring. It reviews 
progress by each subcommittee and votes on any new work 
proposals. The main committee is the last technical hurdle 
for a standard before CSA editors put it into final form. The 
steering committee, to which the main committee reports, 
approves work and reviews completed standards, however 
they cannot make technical changes.

Z107 met most recently in Calgary and one item that 
was discussed was the possibility of adopting or endorsing 
the new ANSI standard on classroom acoustics. The 
Building Acoustics subcommittee headed by David Quirt is 
reviewing this standard. It is based on an intiative started by
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ASA and fills a large existing gap.

Most o f  the work o f  the committee is earned out by its 
subcommittees who are responsible for the following stan­

dards:

Hearing Measurement, chaired by Tang Chow, is responsi­

ble for CAN3-Z107.4-M86 Pure Tone Air Conduction 

Audiometers for Hearing Conservation and for Screening 

and CAN/CSA-Z107.6-M90 Pure Tone Air Conduction 

Threshold Audiometry for Hearing Conservation

Vibration, chaired by Tony Brammer, provides liaison 
between Z107 and the Technical Advisory Committee o f  

Standards Council on ISO standards on vibration. Tony is 

active on the ISO group for ISO 2631.

Powered Machines, no longer has standards o f  its own but 
recommends adopting or endorsing ANSI, SAE or ISO stan­

dards.

Industrial Noise, chaired by Tim Kelsall, is responsible for 

the following standards:

Z107.51-M 1980 (R1994) Procedure for In-Situ 

Measurement o f  Noise from Industrial Equipment. A 

group is looking at replacing this standard with a series 

o f  ISO standards, within the framework o f  the new 

Z 107.58 standard.

Z107.52-M1983 (R1994) Recommended Practice for 

the Prediction o f  Sound Pressure Levels in Large 

Rooms Containing Sound Sources. This standard is in 

need o f  major updating and a chair is being sought to do 

this work. The intent is to provide guidance to 
Canadian industry on how to design quiet plants. It is 
seen as building upon Z 107.58 which provides advice 

on buying quiet equipment.

Z107.53-M1982 (R1994) Procedure for Performing a 

Survey o f  Sound Due to Industrial, Institutional, or 

Commercial Activities. This standard will be replaced 

with IS01996. A working group chaired by Chris 

Krajewski and including several Ontario consultants is 

examining using 1996 as a way o f  updating the way 

tonal and impulse sounds are handled in community

noised  They have run several round robin tests o f  the 

procedures with sample sounds^. Stephen Keith of 
Health Canada is acting as liaison with the ISO com ­

mittee. The Canadian version will include an informa­

tive annex relating the standard to the Canadian context.

C A N 3-Z107.54-M 85 (R1993) Procedure for 

Measurement o f Sound and Vibration Due to Blasting 

Operations. A working group, chaired by Ramani 

Ramakrishnan, is revising this standard. This activity is 

just getting started.

CAN/CSA-Z107.55-M86 Recommended Practice for 

the Prediction o f  Sound Levels Received at a Distance 
from an Industrial Plant. A jo in t CSA/ANSI working 

group co-chaired by Rich Peppin and Tim Kelsall is 

looking at IS09613 for adoption or endorsment. This 

standard was originally written by an ISO working 

group chaired by Joe Piercy o f  NRC. It may ultimate­
ly replace or become the basis for a revised version o f  

Z 107.55, however the group has identified a number o f  

shortcomings which need to be addressed.

Z 107.56-94 Procedures for the M easurem ent o f  

Occupational Noise Exposure is referenced in Federal 

and some provincial regulations and has been updated 

by a working group chaired by Alberto Behar. At the 

subcommittee meeting in June it was decided to remove 

all reference to a 5 dB exchange rate although Ontario 

and Quebec still use it. The subcommittee felt that this 
exchange rate was no longer technically defensible and 

that only the 3 dB exchange rate should be used. 
Consultation with the provinces is ongoing, but a recent 

request by Ontario to revisit this issue was overwhelm­

ingly turned down by the subcommittee members. This 

standard is currently being reviewed by the Editorial 

Subcommittee before the latest revision goes to ballot.

Z 107.58-2002 G uidelines For M achinery  Noise 

Emission Declarations Levels was written by a group

chaired by Stephen Bly and was published^ in 2003. It 

is a voluntary guide on noise emission declarations for 

machinery to be used in Canada and is compatible with 

European regulations to allow Canadian machinery to 

be sold into that market.

A Noise Emission Declaration is a statement o f  sound 
levels produced by equipment, which would usually be 

included with the instruction or maintenance manual. 

Measurements are made according to ISO standards and 

include estimates o f  the likely variability o f  the meas­

urements. Canada recommends use o f  a declaration stat­
ing the level and uncertainty as two numbers, although 

in some cases they may be added together into a single 

number.

In addition, the Industrial Noise subcommittee under­

takes reviews o f  proposed federal and provincial regula­
tions,often at the request o f  the regulators, and other activi­

ties affecting industrial noise.

Transportation Noise, chaired by Soren Pedersen, is 
responsible for CAN/CSA-Z107.9-00: Standard for 

Certification of Noise Barriers. This standard is an adaptation 

o f  the Ontario MTO Highway Noise Barrier specification. It 

provides municipalities, developers, road and highway 

departments, railways and industry with a standard specifi­

cation which can be used to define the construction o f  barri­

ers intended for long term use in Canadian conditions.
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Manufacturers’ specific barrier designs are certified as com­
plying with the standard in such areas as: materials used, 
weathering and corrosion resistance testing, STC, NRC, etc. 
In addition, each barrier installation is reviewed and certified 
for compliance with such items as footings design, material 
sample testing, welding, caulking, backfilling, etc.

The US Highway Barrier Design Manual is already har­
monised with the CSA standard, as is the Ontario Provincial 
Standard, making this the de-facto standard for barriers 
across North America.

Editorial, chaired by Alberto Behar, (which reviews all pro­
posed standards) is responsible for reviewing and endorsing 
ANSI SI. 1-1994 Acoustical Terminology. They are current­
ly reviewing the latest revision to Z107.56.

Building Acoustics, chaired by David Quirt, does not have 
its own standards, but endorses or adopts other standards, 
mostly from ASTM. The most recent under examination is 
the new ANSI classroom acoustics standard.

Instrumentation and Calibration, chaired by George 
Wong, liases with Canadian activities on ANSI, IEC and ISO 
instrumentation standards and endorses or adopts these stan­
dards. They have been actively involved in ongoing work to 
prevent changes to the A-weighting at the international level. 
This subcommittee is harmonised with the Standards Council 
o f  Canada Steering Committe for IEC Acoustical 
Instrumentation standards.

Liaison with the Canadian Steering Committee for ISO 
TC43 (Acoustics) and TC43(1) (Noise), chaired by Stephen 
Keith provides Canadian comments and votes on ISO stan­
dards and coordinates the work of Canadian representatives 
on several ISO working groups. This work was ably lead by 
Krish Krishnappa until his untimely death this year and 
Stephen Keith has agreed to take on the considerable work 
required to chair this active group. The Steering committee 
is run by the Standards Council of Canada and is harmonised 
with the Z107 committee to which Stephen reports regularly 
on progress. Draft international standards are provided on a 
private website to which members have access in order to 
review them and recommend Canada’s position.

2.2 Z94 -  Hearing Protection

The second CSA Acoustics Standards Committee, Z94 is 
responsible for a single standard, the Hearing Protection 
Standard Z94.2 which defines Type A, B, and C type hearing 
protectors and is widely referred to in Canadian occupation­
al noise regulations. They have recently approved a major 
new version o f this standard in light o f changes to the ANSI 
hearing protector standards and procedures. This will mean 
the introduction o f user-fit hearing protector measurements, 
similar to those used by ANSI and now recognized as being

more representative of how hearing protectors are used in 
practice than the old technician-fitted testing methods. This 
standard also has extensive information for users on how to 
select and use hearing protection.

3. REVIEWING OTHER STANDARDS
A large part of the committee and subcommittee work is 

reviewing standards written by other standards-writing- bod­
ies, such as ANSI or ISO, for adoption or endorsation by 
Canada. W henever possible, as global harmonisation 
becomes more important, CSA adopts or endorses interna­
tional standards rather than writing their own. In areas where 
standards apply to goods coming from or going to other 
countries, use of international standards makes considerable 
sense.

Adopting a standard, i.e. republishing it, with changes or 
additions if  necessary, costs less than half the cost of writing 
a new standard. Endorsing, which means that the standard 
has been reviewed and found suitable for Canadian use as is 
is the least expensive option, but less useful because the stan­
dard is not so readily available.

4. CANADIAN ACOUSTICS STANDARDS
Table 1 shows all the Canadian Standards currently in 

force and also lists two standards whose Acoustics sections 
were written with the assistance of the Z107 committee. This 
table will also soon be found at the CAA website and will be 
kept up to date there. Meanwhile the list can be found at

http://www.csaintl.org/onlinestore/GetCatalogDrillDown.as
p?Parent=430

There are also 24 acoustics standards from ANSI, ISO 
and ASTM endorsed by Canada. They are listed in Table 1 
following the CSA standards.

Table 1- CSA Acoustics Standards

CAN3-Z107.4-M86 Pure Tone Air Conduction Audiometers 
for Hearing Conservation and for Screening / Audiomètres 
tonals à conduction aérienne pour la préservation de l ’ouïe et 
pour le dépistage

CAN/CSA-Z107.6-M90 Pure Tone Air Conduction 
Threshold Audiometry for Hearing Conservation 

CAN/CSA-Z107.9-00: Standard for Certification of Noise 
Barriers

Z107.51-M 1980 (R1994) Procedure for In-Situ 
Measurement of Noise from Industrial Equipment 

Z107.52-M1983 (R1994) Recommended Practice for the 
Prediction o f Sound Pressure Levels in Large Rooms 
Containing Sound Sources

Z107.53-M1982 (R1994) Procedure for Performing a Survey 
o f Sound Due to Industrial, Institutional, or Commercial
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Activities (soon to be replaced by ISO 1996). 

CAN3-Z107.54-M85 (R1993) Procedure for Measurement 
o f  Sound and Vibration Due to Blasting Operations / 

Méthode de mesure du niveau sonore et des vibrations 

émanant des opérations de dynamitage 

CAN/CSA-Z107.55-M86 Recommended Practice for the 
Prediction o f  Sound Levels Received at a Distance from an 

Industrial Plant / Pratique recommandée pour la prévision 

des niveaux sonores reçus à une distance donnée d ’une usine 

ZI 07.56-94 Procedures for the M easurem ent o f  

Occupational Noise Exposure / Méthode de mesure de l ’ex­

position au bruit en milieux de travail 

Z I 07.58-2002 Guidelines For M achinery Noise Emission 

Declarations

Z94.2-02 • Hearing Protection Devices - Performance, 

Selection, Care, and Use / Protecteurs auditifs.

Standards with Acoustics Component:

Z62.1-95 Chain Saws

CA N/CSA -Z412-MOO Office Ergonomics /  L’ergonomie au 
bureau

Endorsed Standards

ANSI S I .1-1994 Acoustical Terminology(R1999)

ANSI S I.4-1983 Specification for Sound Level Meters 
(R2001)

A NSI S l . l  1-1986 Specifications for O ctave-band and 
Fractional (R1998) Octave-band Analog and Digital Filters 

ANSI S I .13-1995 M easurement o f  Sound Pressure Levels in 
Air (R1999)

ANSI S12.31-1990 Precision Methods for the Determination 
o f  (R1996) Sound Power Levels o f  Broad-band Noise 

Sources in Reverberation Rooms

ANSI S12.32-1990 Precision Methods fo rthe  Determination 

o f  (R1996) Sound Power Levels o f  Discrete-frequency and 

Narrow-band Noise Sources in Reverberation Rooms 

ANSI/ASTM Standard Test Method for Sound Absorption 

and C423:00 Sound A bsorption Coefficients by the 
Reverberation Room Method

ANSI/ASTM Standard Test Method for Laboratory E492-90 
(1996) E l Measurement o f  Impact Sound Transmission 

Through Floor-ceiling A ssem blies U sing the Tapping 
Machine

ASTM  C3 84-98 Standard Test Method for Impedance and 
Absorption o f  Acoustical Materials by the Impedance Tube 
Method

A STM  E90-99 Standard Test M ethod for Laboratory 

Measurement o f  Airborne Sound Transmission Loss o f  

Building Partitions and Elements

ASTM  E336-97 Standard Test Method for Measurement o f

Airborne Sound Insulation in Buildings

ASTM E596-96 Standard Test M ethod for Laboratory
Measurement o f  the Noise Reduction o f  Sound-isolating

Enclosures

ASTM  E795-00 Standard Practices for Mounting Test 

Specimens During Sound AbsoqDtion Tests 

ASTM E966-99 Standard Guide for Field M easurement o f  

Airborne Sound Insulation o f  Building Facades and Facade 

Elements

ASTM E989-89 Standard Classification for Determination 

o f  (1999) Impact Insulation Class (IIC)

ASTM E l 007-97 Standard Test Method Field Measurement 

o f  Tapping Machine Impact Sound Transmission Through 

Floor-ceiling Assemblies and Associated Support Structures 

IEC 60651-2001 Sound Level Meters 

ISO 4872-1978 Acoustics -  M easurement o f  Airborne Noise 
Emitted by Construction Equipment Intended for Outdoor 

Use -  Method for Determining Compliance with Noise 

Limits

ISO 6393:1998 Acoustics -  M easurement o f  Exterior Noise 
Emitted by Earth-moving Machinery -  Stationary Test 

Conditions

ISO 6394:1998 Acoustics -  M easurement at the O perator’s 

Position o f  Noise Emitted by Earth-moving Machinery 
-Stationary Test Conditions

ISO 6395-1988 Acoustics -  M easurement o f  Exterior Noise 
Emitted by Earth-moving M achinery -  Dynam ic Test 

Conditions

ISO 6395:1998 Acoustics -  Measurement o f  Exterior Noise 
Em itted by Earth-m oving M achinery -  D ynam ic Test 

Conditions -  Amendment 1

SAE J9 19-1995 Sound M easurement -  Off-road Work 

Machines -  Operator Singular Type

SAE J1096-2000 Measurement o f  Exterior Sound Levels for 

Heavy Trucks under Stationary Conditions
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D e v e l o p i n g  a  N e w  M e a s u r e  f o r  A s s e s s i n g  A r c h i t e c t u r a l  S p e e c h  S e c u r i t y

J. S. Bradley and B. N. Gover
Institute of Research in Construction, National Research Council, Montreal Road, Ottawa, Kl A 0R6, Canada

Introduction
This paper describes the process and problems of 
developing a new measure o f architectural speech security. 
Such a measure is required to more accurately rate the 
probability of a listener outside a room being able to 
overhear conversations from within the room. Previous 
work has considered various levels of speech privacy, 
where some speech is intelligible [1]. However, speech 
security usually implies that none o f the overheard speech 
is intelligible, or in some cases it is not even audible.

One can describe 3 levels o f speech security. The first 
level would be when only a very small percentage or none 
o f the overheard words are intelligible. Even when no 
words are intelligible, it is often still possible to recognize 
the rhythm or cadence of the speech. Finally, the highest 
level of speech security would be when all speech sounds 
from the adjacent space are completely inaudible.

Speech privacy and speech security have been related to 
signal/noise (S/N) type measures (where the signal is the 
speech from the adjacent space). The simplest would be a 
difference of A-weighted speech and noise levels. More 
sophisticated measures such as the Articulation Index (AI), 
and its more recent replacement the Speech Intelligibility 
Index (SII) (ANSI S3.5), are known to be better related to 
speech intelligibility within rooms. They more correctly 
weight the importance o f S/N ratios at different 
frequencies and more accurately combine the various 
frequencies. These frequency weightings may not be 
optimum for speech security situations, and these measures 
are not ideal at very low levels of speech intelligibility.

Experimental Procedure
In this work, subjects rated simulated speech security 
situations. The subjects sat in a sound-isolated room and 
heard speech sounds, modified to simulate transmission 
through various walls, and combined with typical ambient 
noises. The speech and noise sounds were spatially 
separated and were precisely measured at the listener’s 
head position in an acoustically dead environment.

Many variables will influence the intelligibility of 
overheard speech, including: talker gender and voice 
characteristics, speech material, voice level, wall 
transmission loss characteristics, ambient noise spectrum 
shape and level, listener hearing sensitivity, and other 
listener characteristics. Many o f these were determined to 
be of less importance in pilot tests. Only subjects with 
negligible hearing loss were included.

In the main intelligibility experiment, 30 subjects each 
listened to 340 test sentences. The phonetically balanced 
and low predictability Harvard sentences were used [2],
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and 5 different sentences were used for each physical 
condition. Each condition was one o f 68 combinations of 
varied: ambient noise, wall transmission loss 
characteristics, and S/N ratio. The conditions were chosen 
so that intelligibility ranged from 0 to 100%. A second 
experiment was intended to determine the thresholds of: 
(a) audibility of any speech sounds, (b) audibility o f the 
cadence of the speech, and (c) the intelligibility of the 
speech. In this experiment the 20 best listeners from the 
first experiment each listened to 160 sentences. Again 
there were 5 sentences for each condition, and a range of 
ambient noise and wall transmission loss values. However, 
in this experiment conditions had, on average, much lower 
S/N values so that they included situations where no 
speech sounds were audible to the listeners.

Evaluation of Measures of Intelligibility
Figure 1(a) plots intelligibility scores versus measured SII 
values in the test sound fields. To simplify the plot, the 
results were averaged over all subjects. Although 
intelligibility scores increase with SII as expected, at SIM ) 
intelligibility is not zero. Therefore, SII (and AI) cannot be 
used to describe conditions for high levels o f speech 
security which would correspond to acoustical conditions 
below SII=0, where SII is not defined. Figure 1(b) shows 
that differences of A-weighted levels are not limited in this 
way but are much less accurately related to intelligibility 
scores.

An example o f a more successful measure is shown in 
Figure 1(c), which plots the same intelligibility scores 
versus a S/N ratio measure that included the same 
frequency weightings as the SII measure.

Speech Security Threshold Measurements
The 6 graphs of Figure 2 show the results of evaluations of 
the 3 types of thresholds and the effects of different 
weightings o f the importance of each frequency band. 
Each graph shows the percentage o f subjects with 
responses indicating: at least one word is intelligible (a) & 
(d), the cadence of the speech is audible (b) & (e), and 
some speech sounds are audible (c) & (f). In graphs (a)-(c) 
results are plotted against SII-weighted S/N ratios and in 
graphs (d)-(f) against LF-weighted S/N ratios, having 
greater emphasis on the lower frequencies.

If  one considers the threshold to be when 10% of the 
subjects respond, the threshold for intelligibility is reached 
at -18.5 dB, for detection of cadence at -24 dB, and for 
audibility at -27 dB on the SII-weighted S/N ratio measure. 
Thus, complete speech security (inaudibility) requires 
speech levels to be about 8.5 dB lower than for the 
threshold of intelligibility. This would correspond to a
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Difference of A-Weighted Signal and Noise Levels (dB)

Fig 1. Speech intelligibility scores vs. (a) SII, (b) difference 
o f A-weighted levels, and (c) SII-wei.ghted S/N ratio.

substantially better wall transmission loss. Although the 
SII-weighted S/N ratios predict the intelligibility threshold 
reasonably well, the LF-weighting provides more accurate 
estimates of the thresholds of cadence and audibility.

Conclusions
Existing measures of speech intelligibility and speech 
privacy are not adequate for evaluating the speech security 
of closed offices and meeting rooms.

The optimum frequency weighting for predicting the onset 
or threshold of intelligibility is different from that for 
predicting the threshold of the audibility or the cadence of 
speech sounds.

Speech security must be statistically described in terms of 
the percentage of listeners able to hear or understand 
speech from adjacent spaces.

Complete speech security, where speech sounds are totally 
inaudible, would require substantially better sound 
isolation of meeting rooms than is required for eliminating 
word intelligibility in adjacent spaces.
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Fig 2. Percentage o f subjects detecting some 
intelligibility (a) & (d), cadence (b) & (e), and 
audibility (c) & (f) vs. SII- weighted S/N (a)-(c), 
andLF-weighted S/N (d)-(f).
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R o ad  T raffic  N o ise  - T he Sel ec t io n  o f  a  P referr ed  R oute

Neil Gross
Wilkinson Murray Pty Limited, 123 Willoughby Road, Crows Nest NSW  2065, Australia

I. INTRODUCTION

For new road projects the route selection process is an essen­

tial part o f determining the preferred route. This includes 

many selection parameters o f  which noise is just one. 

Technical information which includes some form of noise 

assessment needs to be provided at the Value Management 
Workshop which would occur early in the road design and is 

a requirement o f  the EIS process. However, normally little 
or no data is available regarding the different options with 

the exception o f  several coloured lines on a map. The 

required input to the VM workshop is that these route 

options need to somehow be ranked. Time frame is 1 week 

and the budget may only be a few thousand dollars.

This article should not be considered as a research paper but 

rather as a technical note which may prove beneficial to 

those assessing road traffic noise in order to satisfy RTA 

requirements.

Wilkinson M urray’s involvement in road traffic noise proj­

ects which have required a route selection process has led to 

the development o f  a simple assessment procedure. The pro­
cedure is described in this article

When faced with 6 different coloured lines on a map which 

represent 6 route options to be assessed, how can you decide 

which is the best overall from a noise perspective? Are 10 

residences set back 50m from a new road better or worse 

than a combination o f  5 residences set back 25m with a fur­

ther 5 residences set back 100m. W hat happens if  some o f 

these residences are already affected by road traffic noise. 

Imagine how much harder the selection becomes when there 

are possibly 400 to 500 residences at varying distances up to 

300m and beyond.

Without a site visit or the option o f  doing detailed calcula­

tions (the route selection assessment is normally restricted to 

a desktop study with limited budget and without a road 
design) the assessment has to be based on professional 

judgem ent and intuition.

An assessment procedure has been developed, which proba­

bly supports the intuition, which uses a simple numbers 

approach to break the overall selection process into a num­

ber o f  smaller packages that allow comparison and can be 

handled with greater ease.

To assess the future likely impact o f  road traffic noise, three 

basic parameters have been chosen.

Number o f  residential properties potentially affected.

Future absolute noise level at each residence.

Change in noise level (both increase and decrease) from 

existing situation at each residence.

In other words, the more residences affected the worse the 
route, the higher the noise level, the worse the route and the 

bigger the increase the worse the route.

2. WHAT DO YOU NEED?

Aerial photography and perhaps the opportunity to 

speak on the phone with someone (Project Manager) 

who is reasonably familiar with the area;

a scale rule;

a simple spreadsheet; and 

the ability to count.

3. WHAT IS THE BASIS OF CALCULAT­
ING EXISTING AND FUTURE NOISE 
LEVELS?

In the absence o f  information at the early stage o f  any proj­

ect it is likely that the number o f  vehicles, vehicle distribu­

tion, traffic speed and road surface will all remain the same 

for each route. The parameters which will vary are, distance 

to each residence, natural shielding and road gradient. Since 

the road design (ie cut, fill and gradient) is not fixed at this 
early stage then it is impossible to account for these factors. 

Realistically, distance from the centre line o f  the proposed 

road alignment to each residence is the only readily available 

parameter to assess future noise levels. In a similar fashion, 

distance from the centre line o f  the existing road alignment 

is the only readily available parameter to assess existing 

noise level.
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4. WHAT TO DO?

Previous assessments conducted by Wilkinson Murray have 
considered a region 300m either side of the route centre line. 
This has been based on the area over which information has 
been readily available. The recent change in EPA guidelines 
may indicate that 500m or even further is a more appropriate 
distance within which to include residences.

The procedure requires counting residences along each 
route option and compiling a spreadsheet for each route 
option (including the do nothing). A sample spreadsheet is 
attached.

The first step involves getting a decent size map and 
enough space on the office floor to spread it out. It is then 
necessary to split the areas either side o f the existing and new 
routes into the following different distance categories from 
each route: 0-50m, 50-100m, 100-200m, 200-300m. Just use 
a scale rule and draw lines parallel to each of the route 
options. The first distance category realistically deals with 
residences within 25-50m from the edge of a road. The move 
from one distance category to the next therefore typically 
represents equal changes in traffic noise level when allowing 
for geometric spreading and ground effects.

The second stage involves dividing the route options 
into different sections along their length (chainages) which 
simply makes residences easier to count and recount. This 
should typically be about 10 sections and preferably based on 
obvious features such as intersections with existing roads.

Thirdly, for any one of the 6 options for each residence 
it is necessary work out how far the residence is from the 
existing road and how far it would be from the route option 
being assessed. For example, if  a residence will end up being 
50-100m from the new alignment, this residence must be 
added to one o f the columns within the 50-100m category 
depending on its distance from the existing alignment.

The fourth stage involves repeating this process for all 
the other options.

The fifth stage involves applying the various weightings 
shown at the top o f each column. The weightings have been 
selected by using a paired comparison procedure in conjunc­
tion with experience in the likely effects of absolute traffic 
noise level and o f changes in traffic noise level on potential 
annoyance. This is explained in more detail below.

The weightings range from 0.4 to 6.4 and have been 
selected starting with a weighting of 1. This represents the 
situation where there is no change in noise level at a resi­
dence set back 200-300m from the existing road. If noise 
levels are higher (residences are closer) or increases are big­
ger, a weighting greater than 1 needs to be applied since it 
would represent a greater impact. Similarly if  noise levels 
were to reduce a weighting less than 1 needs to be applied.

However for the same change in noise level either up or 
down the procedure recognises that the increase is perceived 
to be worse than the decrease. For example a route which 
improves noise at 50 residences but makes it worse at 50 is

not considered to be as as good as a route, for the same 
changes in noise level, which increases noise at 10 and 
reduces noise at 10.

Since a lOdBA increase in noise level is widely accept­
ed to be a subjective doubling in noise, this has been used to 
loosely set the weightings by comparing the different dis­
tance categories. The weightings have then been refined by 
comparing different situations and deciding which would be 
better or worse.

Finally, it is necessary to total the number of residences 
affected and calculate the total weighting for each route 
option. Basically the lowest total is the route which affects 
the least number of residences and the lowest “weighted” 
total is the route with the least impact.

Impress the client by issuing a report with a clear rank­
ing and be satisfied with the quality of your work. Don’t be 
disappointed when you realise there were at least 25 other 
route selection assessment parameters and the quietest route 
didn’t win. At least the fees for future noise control may 
make up for the disappointment that noise was not the most 
important selection parameter.

5. SUCCESS AND IMPROVEMENTS

The success of the procedure is hard to define since noise is 
only one of many selection parameters and of course all 6 
route options are never built or even assessed in more detail. 
However the procedure has certainly helped the author pre­
pare a quantitative assessment which appears to match the 
intuition.

This procedure is far from perfect in many ways but 
does meet its objective. Minor adjustments have already 
been made to this procedure when dealing with specific proj­
ects. Two examples are given below.

Some projects have had one route option, which 
involves an upgrade of an existing alignment with the other 
options in virgin areas. This means the existing route would 
remain open to traffic but with a lower flow. In these 
instances it has been necessary to adjust the weighting for 
any residence. This has been done by moving it into a dif­
ferent distance category depending on the difference in traf­
fic numbers between the existing and future flow.

Some projects have had route options in undulating ter­
rain and it has been quite obvious where cut and fill will be 
required. Again adjustments can be made by moving the 
number o f residences from one distance category to another 
to account for more shielding or reduced ground effects. 
These adjustments require professional judgement but in 
shallow cut where shielding of approximately 5dBA would 
be achieved would be similar to approximately a change of 
one distance category. For a deeper cut this may equate to a 
change o f 2 distance categories.

In using this technique I have been able to criticise it and 
feel that it could be improved. However this would require 
more detailed input information and time to assess these
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details, both o f  which are not available at the early stage. In noise is ju s t one o f  many selection parameters, 
addition the improvement in accuracy that they may bring is
not considered warranted at this early stage o f  a project when The author would welcome any feedback.

Option Distance from  Proposed Alignment

0 - 5 0 5 0 -  100 10 0 -2 0 0 200 - 300
Distance from existing 
alignment

>300 200-
300

100-
200

50-
100

0-50 >300 200-
300

100-
200

50-
100

0-50 >300 200-
300

100-
200

50-
100

0-50 >300 200-
300

100-
200

50-
100

0-50

Weighting 6.4 5 3.7 3 2.2 4 3 2.3 1.7 0.9 2.2 1.7 1.3 .85 .7 1.5 1 .8 .6 .4

Chainane
Wilkinson Rd to 
Murray St

5 0 0 5 0 0 5 0 0 5 0 0 5 0 0 5 0 0 5 0

Murray St to Heggie 
Ave

10 5 0 10 5 0 10 5 0 10 5 0 10 5 0 10 5 0 10 5

Heggie Ave to Athol 
Ln

0 0 10 0 0 10 0 0 10 0 0 10 0 0 10 0 0 10 0 0

Athol Ln to Benbow 
Pde

5 10 0 5 10 0 5 10 0 5 10 0 5 10 0 5 10 0 5 10

PROPERTIES 20 15 10 20 15 10 20 15 10 20 15 10 20 15 10 20 15 10 20 15
PROPERTIES x 
WEIGHTING

128 75 37 60 33 40 60 35 17 18 33 17 23 13 7 30 15 8 12 6
WEIGHTED TOTAL 333 170 93 71

PROPERTY TOTAL 305
WEIGHTED GRAND TOTAL 667
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through a centrally-located control panel or remotely 
with user-friendly LogiSon™ Acoustic Network 
Manager software.

This digital contol and accuracy, combined with small 
zone sizes and one-third octave equalization 
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the masking's effectiveness.

And, as your needs change, the Network can be 
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G o o d , G o o d , G o o d  V i b r a t i o n s !!!

News Item /  Rubriquenouvelles

Caroline Hulbert
Winner of the CAA Youth Science Foundation Award, 2003

Background

Have you ever had a car pull up beside yours with the 
base booming so loud that your car vibrates? When that hap­
pened, did you ever think about the effects that those vibra­
tions must be having on you as well as the person in the 
booming car, or just on matter in general? Normally when 
we think of vibrations, we think of sound and particularly 
music. But in truth, vibrations are a much greater part o f our 
lives and through my investigations, I hope to show you that.

Vibrations come from many sources, from the smallest 
units of light and matter to the largest even including stars. 
The range of vibrations makes up the electromagnetic spec­
trum. Although there are many sources, from boats to planes 
and cell phones to stars, I am most interested in radio sound 
vibrations, the longest waves in the electromagnetic spec­
trum. My interest is that under certain conditions, the waves 
can interact to form interference patterns as illustrated in 
Figure 1.

Interference occurs when the phases o f two interacting

C a n a d a  W ide  S c ie n c e  Fa ir  

From File Reports

Caroline Hulbert, a Grade 10 student at St. Margaret’s 
School in Victoria, BC, won this year’s acoustics prize at the 
Canada Wide Science Fair. Hulbert is currently in Grade 11 
at Mount Douglas Secondary. She is the Year book Editor 
for the Fine Arts. She is also in the School Concert choir 
and has been surrounded by music through out her life. 
Because these vibrations always played such a major role in 
her life, Hulbert started to ask questions, such as: what are 
the effects of constantly bombarding oneself with all these 
different vibrations? With her father as her mentor Hulbert 
set out to find the answer. Along the way she came across the 
above experiment that could further her knowledge about 
these vibrations and validate the research that she had done.

Editor’s Note: We are very happy to note that Ms. Hulbert 
submitted a brief summary of her project work that won the 
prize at the fair. Her full article is reproduced above.

Interference occurs when the phase of two waves is not 
aligned. T represents the average of the wave forms 
at a  given time.

The significance of interference patterns is that they influence all kinds of 
m atter in ways that can be harmful and in ways that can be helpful to life,

Figure 1. Interference Concept.

waves are not aligned. This happens when there is interme­
diate phase alignment. When the waves are phase aligned, 
they add and when they are phase opposed, they cancel each 
other out. The significance o f interference patterns is they 
influence all kinds of matter in many different ways [4, 5], 

Back in 1787, physicist Eamst Chladni founded the sci-
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Figure 2. Plant Cell Patterns in Sand.

ence o f Cymatics which is the study of how sound affects 
matter. His work was extended by Dr. Hans Jenny, a Swiss 
physician [2, 6], He suspended a metal plate on crystal oscil­
lators connected to a frequency generator. Then he put vari­
ous media on the plate and observed the patterns formed 
when he changed the frequencies. He demonstrated that the 
shapes of various plants, animals and insects could be repro­
duced in sand patterns in his laboratory just by selecting var­
ious frequencies. One example o f his findings is shown in 
Figure 2. This pattern is very similar to the organization of 
cells in the stem o f a plant. So, neat sand patterns are formed 
because of interference patterns. Now then, what is the rela­
tionship between the sand patterns and the interference pat­
terns? Dr. Jenny found that the area in the sand pattern that 
had no sand was the area of high energy, where the wave­
forms had added together. Where the waveforms had can­
celed each other out, there was an area of low energy and that 
was where the sand had deposited. He showed that sand pat­
terns are negatives of interference patterns.

Purpose

To explore the relationship between frequencies and 
waveforms that produce defined interference patterns in sand 
and their effects on biological matter - bacteria growth and 
plant seed germination and growth.

Hypotheses

1) different waveforms at a given frequency will produce 
different interference patterns, and

2) sounds that cause different interference patterns in sand 
to form will affect the rate o f E. coli bacteria colony 
growth and the rates o f Alfalfa seed germination and 
growth.

Procedure

I. Frequency Generator Setup Holes (1/8” diameter) 
were drilled into the bottom of a 1 Kilo size coffee can and a 
speaker was mounted over the holes. A rubber sheet was

carefully stretched across the top of the coffee can and 
secured with an elastic band. A paper retainer was placed 
around the rim of the can to contain the sand on top of the 
rubber sheet. Leads were connected from the Circuitmate 
frequency generator to the speaker. The maximum amplitude 
was used for all frequencies tested. The experimental set-up 
is shown in Figure 3.

II. Sand Procedure

a) Multi-waveform patterns Three frequencies, 200 
Hz, 3000 Hz, and 8500 Hz were selected for testing. The 
waveform output of the frequency generator was switiched 
from sine wave to square wave to triangular wave and the 
patterns generated were recorded with a digital camera.

b) Experimental waveforms fo r  Bacteria Two square 
waves at 1000 Hz and 790 Hz were selecetd because the 
interference patterns generated were so significantly different 
from one another.

c) Experimental waveforms fo r  Plants Two frequen­
cies, 200 Hz and 8500 Hz were selecetd for experimentation 
on seed germination and growth. 200 Hz represents the base 
booming heard in cars and 8500 Hz represents the frequen­
cies for bird chirps. These frequencies were also selected 
because with the test apparatus, they produced distinctly dif­
ferent interference patterns in sand which was one o f the test 
criteria.

Figure 3. Experimental Set-Up.
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III. Bacteria Procedure Petri dishes were inoculated 
with E. coli on nutrient medium. Three petri dishes were 
placed on top of the rubber sheet and then exposed to either 
790 Hz or 1000 Hz for 1.5 hrs. Following treatment, the 
plates were placed into a home made incubator at a temper­

ature of 30° C. The plates were removed at intervals of 7 
hrs, 23.5 hrs and 33.5 hrs and photographed to record colony 
size for measurement.

IV. Seed and Plant Procedure

a) General Twenty Alfalfa seeds for each of the 12 
experimental sound treatments for both the ‘wet exposed’ 
and ‘dry exposed’ conditions (24 groups in total) were 
placed between folded strips o f paper towel, approximately 
3cm wide, into 2 - 23 X 28cm plastic lids (one for dry and 
one for wet exposures). They were moistened with water, 
covered with plastic wrap to prevent dehydration, and then 
put into a cardboard box incubator with a heat lamp to ger­
minate and grow.

b) Sound Exposure Alfalfa seeds were exposed to 
200 Hz or 8500 Hz sine, square, and sawtooth waves by 
placing the seeds in the folded paper towel into a petri dish 
that was placed directly on the rubber sheet on the coffee 
can. The Alfalfa seeds were either exposed to the two fre­
quencies and 3 waveforms for 1/2 hr ‘dry’, or ‘wet’ with 
water. Exposures were done in one room of my house and 
the plants not being exposed were in another part of the 
house.

Results

S
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7h 23.5b 33.5ta
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Figure 5. Size o f  E-Coli Colonies after expsoure to square  

waves for 1.5 hours.

Control vs 790 Hz

p value 0.0393 O.OOOl O.OOOl

Control vs lOOO Hz

p value 0.5101 O.OOOl O.OOOl

790 Hz vs lOOO Hz

p value 0,0025 O.OOOl O.OOOl

Table 1. Statistical details for Figure 5 [1].

ferent wavelengths affect the size o f the bacterial colonies 
differently, as shwon in Figure 5. At all time intervals exam­
ined, bacteria exposed to 1000Hz exhibited significantly 
larger colonies (p< 0.05) than the control. By contrast, bac­
teria exposed to 790 Hz had significantly smaller colonies 
(p< 0.05) at 23.5 hrs after exposure, but, that reversed by 
33.5 hrs where colony size was significantly greater than 
control (p< 0.05). See Table 1 for statistical details [1].

I Bacteria Sand The different wave forms (sine, square, saw-

a) Interference Patterns in Sand  The effects of 
sound is shown in Figure 4 for two square waves. Figure 4 
(1) - for 790Hz -shows an interference pattern characterized 
by a central peak with some marginal accumulation as well. 
Figure 4 (2) - for 1,000Hz - shows an interference pattern 
characterized by a ring of sand with the center clear. There 
is some marginal accumulation and patterning as well.

b) Effects on the Size o f  Bacterial Colonies The dif-

Figure 6. Interference Patterns in Sand.
a) 200 Hz Plates 3- sawttooth; 4 -square and 5 - Sine;

b) 3000 Hz Plates 6- sawttooth; 7 -square and 8 - Sine; 

c) 8500 Hz Plates 9- sawttooth; 10 -square and 11 - Sine;
Figure 4. Interference Patterns in Sand.

1 - 790 Hz square wave; 2 - 1000 Hz sqaure wave.
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tooth) yielded different interference sand patterns as did the 
frequencies (200 Hz, 3000 Hz, 8500 Hz); moreover, as the 
frequencies increased, the interference patterns increased in 
complexity, as shown in Figure 6. The frequency of 200 Hz 
yielded the simplest sand pattern with the sawtooth (Plate 3) 
and square wave (Plate 4) forms resulting in a central dome 
while the sine wave (Plate 5) resulted in the negative of a 
dome, a central open circle. At the higher frequencies, the 
square wave resulted in a poorly defined interference pattern 
compared to the sawtooth and sine waves. Note the intricate 
patterning in the sand exposed to 8500 Hz compared to that 
o f  3000 Hz (Plates 9-11 & 6-8) and 200 Hz (Plates 3-5).

over a 5 day assessment period, but, seeds exposed wet to 
sine waves at both 200 Hz and 8500 Hz grew significantly 
more than controls and seeds exposed dry (Figure 9); and 
seeds exposed wet or dry to sawtooth wave at both 200 Hz 
and 8500 Hz had reduced growth at 5 days compared to con­
trols and seeds exposed dry.

Discussion

This research presents concrete evidence that links 
sound directly to an alteration in the structural organization 
of abiotic matter and subsequent effects in living tissue. The

III A lfa lfa  Seed G erm ination  and G row th

i) Germination The effects o f sine, square and sawtooth 
waveforms at 200 Hz and 8500 Hz on Alfalfa seed germina­
tion are shown in Figures 7 and 8. Three consistent observa­
tions are 1) that the exposure to the frequencies caused more 
seeds to germinate, and, 2) there does not seem to be any dif­
ference in the number o f seeds germinated if  the seeds are 
dry or wet, and 3) there was no special effect o f the frequen­
cies or waveforms tested on seed germination.

on
if) Growth There was no consistent effect of frequency 

Alfalfa seeds exposed dry or wet (Figures 9,10 and 11)
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Figures 7 and 8. Effect on Alfalfa Seed Germination.
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bacteria study showed an enhancement in the colony size 
that was different for the different frequencies and interfer­
ence patterns. The sand pattern study showed a direct corre­
lation between frequency and complexity of interference pat­
terns. The Alfalfa seed germination and growth study 
showed that sound can enhance seed germination and that 
some waveforms at specific frequencies can have signifi­
cantly different effects on plant growth. The plant literature 
study [3] reported showed how living organisms will either 
grow towards a set of vibrations and flourish, or away from 
vibrations and actually die. The animal literature studies [3] 
showed behavioral and neurological pathologies that result­
ed from short exposures to specific sounds that were irre­
versible!

One of the questions that I asked in this study was 
whether there was a direct link between an interference pat­
tern and an effect on biotic matter. My results on bacteria 
seem to indicate this is the case because the sand interference 
patterns at 790 Hz and 1000 Hz were different, and, the sizes 
o f the E. coli colonies were also different. The mechanism 
for this could be several things. It is possible that there was 
a stimulation of nutrient uptake by an alteration of the media 
itself, or by activation o f enzymes responsible for growth in 
the bacteria. Also, changes in the bacteria genome are pos­
sible as vibrations can directly affect the expression of DNA 
as Drs. Bird and Schrekenberg have shown [3]. Clearly, 
more research is needed to understand how the colony sizes 
o f the bacteria E. co li increased so much.

Because o f the role o f plant hormones in seed germina­
tion and growth, it is tempting to speculate that the sounds 
somehow affected hormone production, gibberellin and 
auxin. However, it is also possible that nutrient uptake from 
the seed, or water uptake into the seed and the root system 
was affected and this could alter germination and growth 
rates.

Conclusion

1) There is a direct correlation between increasing fre­
quency and increasing complexity o f interference pat­
terns in sand , independent of waveform.

2) Frequencies and waveforms that produce different inter­
ference patterns in sand cause different rates of growth 
in E. co li bacteria and in Alfalfa seed germination and 
growth.
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Book Review/R evue des publications

Array Signal Processing: Concepts and Techniques by 
Don H. Johnson and Dan E. Dudgeon, Pages 512 
Prentice Hall Inc., 1993 - ISBN 0-13-048513-6.

The book under review is a paperback re-print of a 1993 text. 
In their Preface, the authors state that the book was written 
“primarily to serve as a text for a graduate course in 
advanced digital signal processing, but practicing engineers 
should also find it useful as a reference for array processing.” 
As might be expected for a graduate-level text, the book 
assumes a high level of mathematical maturity on the part of 
the reader, who is expected to be conversant with multi­
dimensional Fourier transforms, the Dirac delta function, 
etc. (There are several mathematical Appendices for refresh­
ing the reader’s memory on particular topics.) Each chapter 
ends with a set of problems.

One distinguishing feature of the book is its coverage of vir­
tually all topics associated with the processing of sensor 
arrays. The book opens with a description of space-time sig­
nals, starting with the wave equation and the nature of its 
solutions. The treatment is based on the frequency- 
wavenumber representation of space-time signals, a repre­
sentation that serves as a unifying thread throughout the 
book. The following chapter on apertures and arrays is quite 
thorough, with more details on multi-dimensional arrays 
than one finds in many books. Sparse and random arrays are 
briefly covered. In the next chapter, the conventional beam- 
former is treated in some detail, both from the viewpoint of 
theory and that of implementation. There follow two chap­
ters on detection and estimation theory, the latter containing 
a discussion on the connection between spectral estimation 
and conventional beamforming. The topic of the next chap­
ter is adaptive array processing, including constrained opti­
mization methods (e.g., leading to the minimum-variance 
beamformer) and eigenanalysis methods. The treatment 
here is not encyclopedic, which in my opinion is not a draw­
back: there are innumerable slight variants of these meth­
ods, and new algorithms continue to appear. The main body 
of the book wraps up with a chapter on target tracking, based 
mainly on the Kalman filter.

The authors have clearly attempted to squeeze a lot of topics 
into one book. As many of these topics have each furnished 
sufficient material for book-length treatments elsewhere, it is 
to be expected that the authors are often terse. They them­
selves admit to “the brevity of the coverage given detection 
theory and estimation theory To take one example, I 
was unable to locate any mention of the detection of nar­
rowband signals with unknown phase, although the theory of 
the non-coherent (envelope) detector is important for radar 
and sonar applications. For this reason, I consider the value 
of this book to lie mainly in its treatment of concepts which

relate more directly to array processing, such as the frequen- 
cy-wavenumber view of space-time processing, and which 
cannot be found elsewhere in a unified exposition.

The text has more of an academic than an engineering slant, 
and for this reason it would be necessary to supplement it 
with specialized literature for many practical applications. (I 
am speaking as someone involved mainly with the process­
ing of underwater acoustic signals.) Sometimes common 
engineering terminology is not mentioned. For example, 
when discussing the mainlobe width of an array pattern the 
authors introduce the acronym FWHM for “full-width half­
maximum”. Only by comparing their stated FWHM values 
with those in another text did I conclude that the width was 
measured between points where the response was down by 6 
dB and not 3 dB (i.e., halfway down in amplitude and not 
power). There is no mention of this common way of talking 
about lobe width. Also, it should be borne in mind that this 
is not an acoustics book, and so there is no discussion of the 
physical units used in acoustic processing.

The book is cleanly typeset, and the typographical errors are 
few (the only typos I noticed were in equations). The figures 
are rudimentary, as in so many books today, but they are usu­
ally clear and understandable. One pleasing feature of the 
book is the extensive cross-referencing by page number. For 
example, when the authors cite an equation number, they 
also provide the page number. More usefully, in the list of 
mathematical symbols located at the back of the book, the 
authors provide not only a short definition of each symbol 
but the page number where the symbol is first used. 
(However, the symbol , used throughout the book lo denote 
the tail of the Gaussian distribution, was somehow omitted 
from the list.) Even in the bibliography, each reference is 
followed by a list of the page numbers where the authors cite 
the reference.

In summary, the strength of this book lies in its presentation 
of the fundamental concepts in array signal processing, and 
it is well suited for giving a mathematically mature 
researcher the background required for understanding the 
current literature. Although the book is now a decade old, its 
emphasis on fundamental concepts means that it has aged 
well. However, most researchers in acoustics will find it 
necessary to supplement this work with a text dealing specif­
ically with the processing of acoustic signals.

Brian H. Maranda 

Defence R&D Canada 
Halifax, Nova Scotia 
brian.maranda@drdc-rddc.gc.ca
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News Item /  Riibriquenouvelles

Inter Noise 2003

Inter Noise was held this year at the International Conference 

Center, Seogwipi, Jeju Island, South Korea. Although the 

organizers faced many severe challenges in encouraging par­

ticipants to travel to Korea, they were very successful. In 

spite o f SARS and tensions with North Korea, there were 658 

presentations from authors representing 39 countries. The 

proceedings are available in CD format. For more informa­

tion contact the Inter Noise 2003 website http://www.mter- 

noise2003.com/.

I-INCE General Assembly

The General Assembly o f  I-INCE (International Institute o f 

Noise Control Engineering) consisting o f  representatives o f  
the various m em ber organizations, such as CAA, also met in 
conjunction with Inter Noise. The assembly approved two 

new  member organizations, and a m odest increase in m em ­

ber organisation fees to 225 Euros per year. Inter Noise 2004 
will be in Prague, 2005 in Rio de Janerio, and 2006 in 

Hawaii.

Noise News International

I-INCE publishes Noise News International on a quarterly 

basis. CAA receives copies o f  this publication. We would 

like to establish a more effective distribution o f this publica­

tion to CAA members interested in receiving it. Although 

CAA is not charged for the copies we receive, we would have 

to cover the costs o f  mailing copies to members. It is pro­
posed to allow CAA members to opt to have copies o f  Noise 

N ews International mailed to them. The CAA Board o f  

Directors has approved an optional additional charge to 
members o f  $5 to cover mailing costs to those in Canada 

wishing to receive Noise News International. This option 

will be included with our next membership renewal form.
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NRC, Ottawa
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CONFERENCES

NEWS / INFORMATIONS

CONFÉRENCES

The following list o f conferences was mainly provided by the 
Acoustical Society o f America. I f  you have any news to share with 
us, send them by mail or fax to the News Editor (see address on the 
inside cover), or via electronic mail to stevenb@aciacoustical.com

2003

10-12 December: 3rd International Workshop on Models and 
Analysis o f  Vocal Emissions for Biomedical Applications, Firenze, 
Italy. Fax: +39 55 479 6767; Web: www.maveba.org

2004

17-19 March: Spring Meeting o f  the Acoustical Society o f Japan, 
Atsugi, Japan. Fax: +81 3 5256 1022;
Web: wwwsoc.nii.ca.jp/asj/index-e.html

22-25 March: Joint Congress o f the French and German Acoustical 
Societies (SFA-DEGA), Strasbourg, France. Fax: +33 1 48 88 90 
60; Web: www.sfa.asso.fr/cfa-daga2004

23-26 March: International Conference: Speech Prosody 2004, 
Nara Japan (K. Hirose, School o f Frontier Sciences, University o f 
Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan; Fax +81 
3 5841 6648; Web: www.gavo.t.u-tokyo.ac.jp/sp2004)

31 March -  3 April: International Symposium on Musical 
Acoustics (ISMA2004), Nara, Japan. Fax: +81 774 95 2647; Web: 
www2.crl.go.jp/jt/al32/isma2004

5-9 April: 18th International Congress on Acoustics (ICA2004), 
Kyoto, Japan. Web: ica2004.or.jp

11-13 April: International Symposium on Room Acoustics 
(ICA2004 Satellite Meeting), Hyogo, Japan. Fax: +81 78 803 6043; 
Web: rad04.iis.u-tokyo.ac.jp

8-10 May: 116th AES Convention, Berlin, Germany. (Web: 
aes. org/ events/116)

17-21 May: International Conference on Acoustics, Speech, and 
Signal Processing (ICASSP 2004), Montreal, Canada. Web: 
www.icassp2004.com

24-28 May: 75th Anniversary Meeting (147th Meeting) o f the 
Acoustical Society o f America, New York, NY. Contact: Acoustical 
Society o f America, Suite IN O l, 2 Huntington Quadrangle, 
Melville, NY 11747-4502; Tel: 516-576-2360; Fax: 516-576-2377; 
E-mail: asa@aip.org; Web: asa.aip.org

8-10 June: Joint Baltic-Nordic Acoustical Meeting, Mariehamm, 
Aland, Finland. Contact: Acoustical Society o f Finland, Helsinki 
University o f Technology, Laboratory of Acoustics and Signal 
Processing, P.O. Box 3000, 0215 TKK, Finland; Fax: +358 09 460 
224; e-mail: asf@acoustics.hut.fi

La liste de conférences ci-jointe a été offerte en majeure partie par 
VAcoustical Society o f America. Si vous avez des nouvelles à nous 
communiquer, envoyez-les par courrier ou fax (coordonnées 
incluses à l ’envers de la page couverture), ou par courriel à ste- 
venb@aciacoustical. com

2003

10-12 décembre: 3e Atelier international sur les modèles et analy­
se d’émissions vocales avec applications bio-médicales, Florence, 
Italie. Fax: +39 55 479 6767; Web: www.maveba.org

2004

17-19 mars: Rencontre de printemps de la Société japonaise 
d ’acoustique, Atsugi, Japon. Fax: +81 3 5256 1022;
Web: wwwsoc.nii.ca.jp/asj/index-e.html

22-25 mars: Congrès combiné des Sociétés française et allemande 
d ’acoustique (SFA-DEGA), Strasbourg, France. Fax: +33 1 48 88 
90 60; Web: www.sfa.asso.fr/cfa-daga2004

23-26 mars: Conférence internationale : la parole prosodie 2004, 
Nara Japan (K. Hirose, School o f Frontier Sciences, University of 
Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan; Fax +81 
3 5841 6648; Web: www.gavo.tu-tokyo.ac.jp/sp2004)

31 mars -  3 avril: Symposium international sur l ’acoustique musi­
cale (ISMA2004), Nara, Japon. Fax: +81 774 95 2647; Web: 
www2.crl.go.jp/jt/al32/isma2004

5-9 avril: 18e Congrès international sur l ’acoustique (ICA2004), 
Kyoto, Japon. Web: ica2004.or.jp

11-13 avril: Symposium international sur l’acoustique des salles 
(Rencontre satellite de ICA2004), Hyogo, Japon. Fax: +81 78 803 
6043; Web: rad04.iis.u-tokyo.ac.jp

8-10 mai: 116e Convention sur AES, Berlin, Germany. (Web: 
aes.org/events/116)

17-21 mai: Conférence internationale sur l ’acoustique, la parole, et 
le traitement de signal (ICASSP 2004), Montréal, Canada. Web: 
www.icassp2004.com

24-28 mai: 75e rencontre anniversaire (147e rencontre) de 
P Acoustical Society o f America, New York, NY. Info: Acoustical 
Society o f America, Suite IN O l, 2 Huntington Quadrangle, 
Melville, NY 11747-4502; Tél.: 516-576-2360; Fax: 516-576- 
2377; Courriel: asa@aip.org; Web: asa.aip.org

8-10 juin: Rencontre acoustique jo in te  Baltique-Nordique, 
Mariehamm, Aland, Finlande. Info: Acoustical Society o f Finland, 
Helsinki University o f Technology, Laboratory o f Acoustics and 
Signal Processing, P.O. Box 3000, 0215 TKK, Finland; Fax: +358 
09 460 224; courriel: asf@acoustics.hut.fi
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5-8 July: 7th European Conference on Underwater Acoustics 

ECUA2004, Delft, The Netherlands. Contact: Debbie Middendorp, 
Secretariat o f  the 7th European Conference on Underwater 

Acoustics ECUA 2004, D’Launch Communications, Forellendaal 

141, 2553 JE The Hague, The Netherlands; Tel.: +31 70 3229900; 

Fax: +31 70 3229901; E-mail: middendoip@dlaunch.nl

11-16 July: 12th International Symposium on Acoustic Remote 

Sensing (1SARS), Cambridge, UK. Contact: S. Bradley, School of 

Acoustics and Electronic Engineering, Brindley Building, Room 

301, University o f Salford, Salford M5 4WT, UK; Fax: +44 161 

295 3815; Web: www.isars.org.uk

3-7 August: 8th International Conference o f  Music Perception and 

Cognition, Evanston, IL. Contact: School o f  Music, Northwestern 

Univ., Evanston, IL 60201; Web: www.icmpc.org/conferences.html

22-25 August: Inter-noise 2004, Prague, Czech Republic. Web: 
www.intemoise2004.cz

23-27 August: 2004 IEEE International Ultrasonics, Ferroelectrics, 

and Frequency Control 50th Anniversary Conference, Montreal, 

Canada. Contact: R. Garvey, Datum, 34 Tozer Road, Beverly, MA 

01915-5510; Fax: +1 978 927 4099; Web: www.ieee- 

uffc.org/index2-asp

13-17 September: 4th Iberoamerican Congress on Acoustics, 4th 

Iberian Congress on Acoustics, 35th Spanish Congress on 

Acoustics, Guimarâes, Portugal. Contact: Sociedade Portuguesa de 

Acüstica, Laboratôrio Nacional de Engenharia Civil, Avenida do 

Brasil 101, 1700-066 Lisboa, Portugal; Fax: +351 21 844 3028; E- 

mail: dsilva@lnec.pt

4-5 November: Autumn Meeting o f the Swiss Acoustical Society, 
Rapperswil, Switzerland. Contact: SGA-SSA, c/o Akustik, Suva, 

P.O. Box 4358, 6002 Luzern, Switzerland; Fax: +41 419 62 13; 

Web: www.sga-ssa.ch

15-19 November: 148th Meeting o f the Acoustical Society o f 

America, San Diego, CA. Contact: Acoustical Society o f  America, 

Suite IN O l, 2 Huntington Quadrangle, Melville, NY 11747-4502; 

Tel: 516-576-2360; Fax: 516-576-2377; E-mail: asa@aip.org; Web: 

asa.aip.org

2005

7-10 August: Inter-Noise, Rio de Janeiro, Brazil. Details to be 

announced later.

28 August -  2 September: Forum Acusticum Budapest 2005, 

Budapest, Hungary. Fax: +36 1 202 0452; Web: www.fa2005.org; 

E-mail: sea@fresno.csic.es

5-8 juillet: 7e Conférence européenne sur l’acoustique sous-marine 

ECUA 2004, Delft, Pays-Bas. Info: Debbie Middendorp, 

Secretariat o f the 7th European Conference on Underwater 

Acoustics ECUA 2004, D’Launch Communications, Forellendaal 

141, 2553 JE The Hague, The Netherlands; Tél.: +31 70 3229900; 

Fax: +31 70 3229901; Courriel: middendorp@dlaunch.nl

11-16 juillet: 12e Symposium international sur la télédétection 

acoustique (ISARS), Cambridge, Royaume-Uni. Info: S. Bradley, 

School o f  Acoustics and Electronic Engineering, Brindley 

Building, Room 301, University o f Salford, Salford M5 4WT, UK; 

Fax: +44 161 295 3815; Web: www.isars.org.uk

3-7 août: 8e Conférence internationale sur la perception et la cog­

nition de la musique, Evanston, IL. Info: School o f Music, 

Northwestern Univ., Evanston, IL 60201; Web: 

www.icmpc.org/conferences.html

22-25 août: Inter-noise 2004, Prague, République tchèque. Web: 

www.intemoise2004.cz

23-27 août: 50e Conférence anniversaire internationale IEEE 2004 

sur les ultra-sons, la ferroélectricité et la régulation par la 

fréquence, Montréal, Canada. Info: R. Garvey, Datum, 34 Tozer 

Road, Beverly, MA 01915-5510; Fax: +1 978 927 4099; Web: 

www.ieee-uffc.org/index2-asp

13-17 septembre: 4e Congrès ibéro-américain d ’acoustique, 4e 

Congrès ibérien d ’acoustique, 35e Congrès espagnol d ’acoustique, 

Guimarâes, Portugal. Info: Sociedade Portuguesa de Acüstica, 

Laboratôrio Nacional de Engenharia Civil, Avenida do Brasil 101, 

1700-066 Lisboa, Portugal; Fax: +351 21 844 3028; Courriel: dsil- 

va@lnec.pt

4-5 novembre: Rencontre d ’automne de la Société suisse d ’acous­

tique, Rapperswil, Suisse. Info: SGA-SSA, c/o Akustik, Suva, P.O. 

Box 4358, 6002 Luzern, Switzerland; Fax: +41 419 62 13; Web: 

www.sga-ssa.ch

15-19 novembre: 148e rencontre de l’Acoustical Society o f 

America, San Diego, CA. Info: Acoustical Society o f  America, 

Suite IN O l, 2 Huntington Quadrangle, Melville, NY 11747-4502; 

Tél.: 516-576-2360; Fax: 516-576-2377; Courriel: asa@aip.org; 

Web: asa.aip.org

2005

7-10 août: Inter-Noise, Rio de Janeiro, Brésil. Information à suivre.

28 août -  2 septembre: Forum Acusticum Budapest 2005, 

Budapest, Hongrie. Fax: +36 I 202 0452; Web: www.fa2005.org; 

E-mail: sea@fresno.csic.es
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The Canadian Acoustical Association/L’Association Canadienne d’Acoustique

PRIZE ANNOUNCEMENT •  ANNONCE DE PRIX
A number of prizes and subsidies are offered annually by The Canadian Acoustical Association. Preference will be given to citizens and per­
manent residents of Canada. Applicants can obtain full eligibility conditions, deadlines, application forms, past recipients, and the names of the 
individual prize coordinators on the CAA Website (http://www.caa-aca.cay ■ Plusieurs prix et subventions sont décernés à chaque année par 
lAssociation Canadienne dAcoustique. La préférence sera accordée aux citoyens et aux résidents permanents du Canada. Les candidats peu­
vent se procurer de plus amples renseignements sur les conditions d’éligibilités complètes, les dates limites, les formulaires de demande, les 
récipiendaires des années passées, ainsi que le nom des coordonnateurs des prix en consultant le site Web de IACA fhtto://www.caa-aca.ca1.

E d g a r  a n d  M il l ic e n t  S h a w  P o s t d o c t o r a l  P r iz e  in A c o u s t ic s  •  P r ix  P o s t - D o c t o r a l  E d g a r  a n d  M il l ic e n t  S h a w  e n

A c o u s t iq u e

$3,000 for full-time postdoctoral research training in an established setting other than the one in which the Ph.D. was earned. The research 
topic must be related to some area of acoustics, psychoacoustics, speech communication or noise. • $3,000 pour une formation recherche à 
temps complet au niveau postdoctoral dans un établissement reconnu autre que celui où le candidat a reçu son doctorat. Le thème de 
recherche doit être relié à un domaine de l’acoustique, de la psycho-acoustique, de la communication verbale ou du bruit.

A l e x a n d e r  G r a h a m  B e ll  G r a d u a t e  S t u d e n t  P r iz e  in  S p e e c h  C o m m u n ic a t io n  a n d  B e h a v io u r a l  A c o u s t ic s  •

P r ix  É t u d ia n t  A l e x a n d r e  G r a h a m  B e l l  en  C o m m u n ic a t io n  v e r b a l e  e t  A c o u s t iq u e  c o m p o r t e m e n t a l e

$800 for a graduate student enrolled at a Canadian academic institution and conducting research in the field of speech communication or beha­
vioural acoustics. • $800 à un(e) étudiant(e) inscrit(e) au 2e ou 3e cycle dans une institution académique canadienne et menant un projet de 
recherche en communication verbale ou acoustique comportementale.

F e s s e n d e n  G r a d u a t e  S t u d e n t  P r ize  in U n d e r w a t e r  A c o u s t ic s  •  P r ix  É t u d ia n t  F e s s e n d e n  e n  A c o u s t iq u e  s o u s - m a r in e

$500 for a graduate student enrolled at a Canadian academic institution and conducting research in underwater acoustics or in a branch of 
science closely connected to underwater acoustics. • $500 à un(e) étudiant(e) inscrit(e) au 2e ou 3e cycle dans une institution académique 
canadienne et menant un projet de recherche en acoustique sous-marine ou dans une discipline reliée à l'acoustique sous-marine.

E c k e l  G r a d u a t e  S t u d e n t  P r iz e  in  N o is e  C o n t r o l  •  P r ix  É t u d ia n t  E c k e l  en  C o n t r ô l e  du  b r u it

$500 for a graduate student enrolled at a Canadian academic institution and conducting research related to the advancement of the practice 
of noise control. • $500 à un(e) étudiant(e) inscrit(e) au 2e ou 3e cycle dans une institution académique canadienne et menant un projet de 
recherche relié à l’avancement de la pratique du contrôle du bruit.

R a y m o n d  H é t u  U n d e r g r a d u a t e  P r iz e  in A c o u s t ic s  •  P rix  É t u d ia n t  R a y m o n d  H étu  en  A c o u s t iq u e

One book in acoustics of a maximum value of $100 and a one-year subscription to Canadian Acoustics for an undergraduate student enrolled 
at a Canadian academic institution and having completed, during the year of application, a project in any field of acoustics or vibration. ■ Un 
livre sur l’acoustique et un abonnement d’un an à la revue Acoustique Canadienne à un(e) étudiant(e) inscrit(e) dans un programme de 1er 
cycle dans une institution académique canadienne et qui a réalisé, durant l’année de la demande, un projet dans le domaine de l’acoustique 
ou des vibrations.

C a n a d a - W ide  S c ie n c e  Fa ir  A w a r d  •  P r ix  E x p o - s c ie n c e s  p a n c a n a d ie n n e

$400 and a one-year subscription to Canadian Acoustics for the best project related to acoustics at the Fair by a high-school student ■ $400 et 
un abonnement d’un an à la revue Acoustique Canadienne pour le meilleur projet relié à l’acoustique à l’Expo-sciences par un(e) étudiant(e) 
du secondaire.

D ir e c t o r s ’ A w a r d s  •  P r ix  d e s  D ir e c t e u r s

$500 for the best refereed research, review or tutorial paper published in Canadian Acoustics by a student member - $500 for the best paper 
by an individual member ■ $500 pour le meilleur article de recherche, de recensement des travaux ou d’exposé didactique arbitré et publié dans 
l’Acoustique Canadienne par un(e) étudiant(e) - $500 pour le meilleur article par un membre individuel.

S t u d e n t  P r e s e n t a t io n  A w a r d s  •  P r ix  p o u r  c o m m u n ic a t io n s  é t u d ia n t e s

Three $500 awards for the best student oral presentations at the Annual Symposium of The Canadian Acoustical Association. • Trois prix de 
$500 pour les meilleures communications orales étudiant(e)s au Symposium Annuel de l’Association Canadienne d’Acoustique.

S t u d e n t  T r a v e l  S u b s id ie s  •  S u b v e n t io n s  p o u r  f r a is  de  d é p l a c e m e n t  p o u r  é t u d ia n t s

Travel subsidies are available to assist student members who are presenting a paper during the Annual Symposium of The Canadian Acoustical 
Association, if they live at least 150 km from the conference venue. • Des subventions pour frais de déplacement sont disponibles pour aider 
les membres étudiants à venir présenter leurs travaux lors du Symposium Annuel de l’Association Canadienne d’Acoustique, s’ils demeurent 
à au moins 150 km du lieu du congrès.

U n d e r w a t e r  A c o u s t ic s  a n d  S ig n a l  P r o c e s s in g  S t u d e n t  T r a v e l  S u b s id ie s  •

S u b v e n t io n s  p o u r  f r a is  d e  d é p l a c e m e n t  p o u r  é t u d ia n t s  en  A c o u s t iq u e  s o u s - m a r in e  et  T r a it e m e n t  du  s ig n a l

One $500 or two $250 awards to assist students traveling to national or international conferences to give oral or poster presentations on under­
water acoustics and/or signal processing. ■ Une bourse de $500 ou deux de $250 pour aider les ètudiant(e)s à se rendre à un congrès natio­
nal ou international pour y présenter une communication orale ou une affiche dans le domaine de l’acoustique sous-marine ou du traitement 
du signal.
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EDITORIAL BOARD /  COMITÉ EDITORIAL

ARCHITECTURAL ACOUSTICS: 

ACOUSTIQUE ARCHITECTURALE:

Vacant

ENGINEERING ACOUSTICS / NOISE CONTROL: 
GÉNIE ACOUSTIQUE / CONTROLE DU BRUIT:

Vacant

PHYSICAL ACOUSTICS / ULTRASOUND: 
ACOUSTIQUE PHYSIQUE / ULTRASONS:

Werner Richarz Aercoustics Engineering Inc. (416) 249-3361

MUSICAL ACOUSTICS / ELECTROACOUSTICS: 
ACOUSTIQUE MUSICALE / ELECTROACOUSTIQUE:

Annabel Cohen University of P. E. I. (902) 628-4331

PSYCHOLOGICAL ACOUSTICS: 
PSYCHO-ACOUSTIQUE:

Annabel Cohen University of P. E. I. (902) 628-4331

PHYSIOLOGICAL ACOUSTICS: 
PHYSIO-ACOUSTIQUE:

Robert Harrison Hospital for Sick Children (416) 813-6535

SHO CK/VIBR ATIO N: 
CHOCS/VIBRATIONS:

Li Cheng Université de Laval (418) 656-7920

HEARING SCIENCES: 
AUDITION:

Kathy Pichora-FullerUniversity of Toronto (Mississauga) (905) 828-3865

HEARING CONSERVATION: 
PRÉSERVATION DE L'OUÏE:

Alberto Behar A. Behar Noise Control (416) 265-1816

SPEECH SCIENCES: 
PAROLE:

Linda Polka McGill University (514) 398-4137

UNDERWATER ACOUSTICS: 
ACOUSTIQUE SOUS-MARINE:

Garry Heard D. R. E. A. (902) 426-3100

SIGNAL PROCESSING / NUMERICAL METHODS: David I. Havelock 
TRAITMENT DES SIGNAUX / METHODES NUMERIQUES:

N. R. C. (613) 993-7661

CONSULTING:
CONSULTATION:

Corjan Buma ACI Acoustical Consultants Inc. (780) 435-9172

ADVISOR:
MEMBER CONSEILLER:

Sid-Ali Meslioui Pratt & Whitney Canada (450) 647-7339

NGC
Testing Services

T H E  B E S T  M E A S U R E  O F  P E R F O R M A N C E

Over 35 years of providing fast, cost effective 
evaluation of materials, products and systems for:

Fire Endurance • Flame spread 
Acoustical • Analytical • Structural

Accred ita t ions:  NVLAP, ICBO ES 
Listings: BOCA ES, SBCCI PST & ESI...

Complete Acoustical Testing Laboratory
rental t imes availab le

E90 (STC-Floor-Ceiling & Partitions) 
Test E492 (IIC); C 423 (NRC); E 1414 (CAC) 

Capabilities: E1222 (Pipe Lagging Systems) 
a s t m , iso, s a e ... sAE J1400 (Automotive Barriers)

E 84 (Flame Spread); E 119 (Endurance)

«

N G C
Testing Services '

N G C  T e s t i n g  S e r v i c e s  
1 6 5 0  M i l i t a r y  R o a d  

B u f f a l o ,  N Y  1 4 2 1 7 - 1 1 9 8  
( 7 1 6 ) 8 7 3 - 9 7 5 0  

e m a i l  @ n g c t e s t i n g s e r v i c e s . c o m  
w w w . n g c t e s t i n g s e r v i c e s . c o m
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Canadian Acoustical Association 
Association canadienne d’acoustique

2003 PRIZE WINNERS I RÉCIPIENDAIRES 2003

F e s s e n d e n  G r a d u a t e  St u d e n t  P r iz e  in  U n d er w a ter  A c o u st ic s  /

P r ix  É t u d ia n t  F e s s e n d e n  e n  A c o u s t iq u e  so u s -m a r in e

Victor Young, Dalhousie University
“Discrimination o f underwater targets using auralization ”

E c k e l  G r a d u a t e  S t u d e n t  P r iz e  in  N o is e  C o n t r o l  /

P r ix  É t u d ia n t  E c k e l  e n  C o n t r ô l e  d u  b r u it

Dominic Pilon, Université de Sherbrooke
“Développement de mousses métalliques hautes performances pour l ’absorption 

acoustique en basses fréquences (50-500 H z)”

R a y m o n d  H é t u  U n d e r g r a d u a t e  P r iz e  in  A c o u st ic s  /  

P r ix  É t u d ia n t  R a y m o n d  H é t u  e n  A c o u st iq u e

Carlos De Segovia, Université d’Ottawa
“Logiciels de présentation de signaux acoustiques pour recherche en audiologie”

C a n a d a -W id e  S c ie n c e  Fa ir  A w a r d  /  P r ix  E x p o - sc ie n c e s  pa n c a n a d ie n n e  

Caroline Hulbert, Victoria, British Columbia
“Good, good, good vibrations”

D ir e c t o r s ’ A w a r d s  /  P r ix  d e s  D ir e c t e u r s  

Professional 3 30 years / Professionnel 3 30 ans :

Stuart Eaton, Workers Compensation Board of B.C.
“Review o f Orchestra Musicians ’ Hearing loss risks”
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Student / Étudiant(e) :

Matthew Barlee, University of Victoria
“Array element localization o f the bottom moored hydrophone array”

S t u d e n t  P r e s e n t a t io n  A w a r d s  /  P r ix  p o u r  C o m m u n ic a t io n s  É t u d ia n t e s  

Carrie Gotzke, University of Alberta
“Comparison o f intelligibility measures on single word and spontaneous speech tasks 

fo r children with and without cleft palate”

Ann Nakashima, University of British Columbia
“Effect o f the ground surface and meteorological conditions on the active control

o f a monopole noise source”

Benjamin Zendel, University of Calgary
“How music o f different rhythmicities and intensities affects driver performance”

CONGRATULATIONS I FÉLICITATIONS
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CAA Annual Conference in Ottawa
October 6-8,2004

www.caa-aca,ca/ottawa-2004.html

First Announcement
The 2004 annual conference of the Canadian Acoustical Association will be 
held in Ottawa October 6-8, 2004. With a location in Ottawa, and the theme 
Acoustics: A National Issue’, we hope to make it one of our more significant 
conferences. There will be three days of three parallel sessions of papers on 
all areas of acoustics. In addition to various associated meetings, there will 
be tours of local acoustical laboratories. Mark your calendars and plan now to 
participate!

Special Sessions
We intend to have a number of special sessions including both invited and 
contributed papers. If you would like to suggest a topic for a special session 
or if you would like to organise one, please contact the Conference Convenor 
or Papers Chair.

Venue and Accommodation
The conference will be held at the newly renovated and enlarged Lord Elgin 
hotel, centrally located in Ottawa a few blocks from parliament hill. 
Participants registering with the hotel by September 5, 2004 will receive a 
room rate of $128/night (single or double). (1-800-267-4298). Please stay at 
this hotel to be with your friends and to support CAA.

Exhibits
There will be an exhibit of measurement equipment and other acoustical 
products. As usual the exhibit area will also be the central coffee break area. 
Please contact our exhibit coordinator for early information on the planned 
exhibit and sponsorship of various aspects of this meeting.

Student Participation
CAA has a very strong emphasis on encouraging students. Student members 
who make presentations can apply for travel support and can win one of a 
number of student presentation awards. See our website for details.

Submissions
The deadlines for the submission of abstracts and the subsequent two-page 
summary papers will be announced in the March issue of Canadian 
Acoustics. All submissions will be required to be made electronically.

Hospitality
CAA conferences are always an opportunity to meet old friends and to make 
new ones over a coffee during the conference, or over a drink after the 
sessions are over. There are many nearby bars and restaurants and of 
course there will be a banquet as part of the conference. Why not make it a 
holiday too, and stay on to see the Fall colours in Ottawa and Gatineau?

Contacts
Convenor John Bradley (john.bradley@nrc.ca)
Papers Chair Brad Gover (brad.gover@nrc.ca)
Publicity Christian Gigu re (cgiguere@uottawa.ca)
Exhibits Hugh Williamson (hughwilliamson@sympatico.ca)
Webmaster Alf Warnock (alf.warnock@nrc.ca)
Audio-Visual Frances King (trances.king@nrc.ca)
Web site www. caa-aca. ca/ottawa-2004. html
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Congrès annuel de l’ACA à Ottawa
6 au 8 octobre 2004

www.caa-aca.ca/ottawa-2QQ4.htmi

Premier avis
Le congrès annuel de l’Association canadienne d'acoustique se tiendra à Ottawa du 
6 au 8 octobre 2004. Avec comme site Ottawa et comme thème « L’Acoustique : Une 
question nationale », nous espérons en faire l’un de nos congrès les plus 
mémorables. Trois jours de communications scientifiques comprenant trois sessions 
parallèles sont prévus touchant tous les domaines relevant de l’acoustique. En plus 
des réunions habituelles, des visites de laboratoires en acoustique seront également 
au programme. Veuillez planifier dès maintenant de participer à cet événement !

Sessions spéciales
Des sessions spéciales seront structurées autour de conférenciers invités et des 
communications soumises par les délégués. Si vous désirez suggérer un sujet de 
session spéciale ou organiser une de ces sessions, veuillez communiquer avec le 
Président du congrès ou le Directeur scientifique.

Lieu du congrès et hébergement
Le congrès se tiendra à l’hôtel Lord Elgin, tout récemment agrandi et rénové, situé au 
cœur d ’Ottawa à proximité de la colline parlementaire. Les délégués qui réserveront 
leur chambre à cet l’hôtel (1-800-267-4298) avant le 5 septembre 2004 bénéficieront 
d ’un tarif préférentiel de $128/nuit (occupation simple ou double). Choisissez cet 
hôtel pour participer pleinement au congrès et encourager l’ACA.

Exposition technique
Il y aura une exposition d’instruments et d ’autres produits en acoustique. La salle 
d’exposition agira aussi comme lieu central lors des pauses. Veuillez communiquer 
dès maintenant avec le coordonnateur de l’exposition pour de plus amples 
renseignements et pour la commandite d ’événements particuliers lors du congrès.

Participation étudiante
L’ACA accorde beaucoup d’importance à la participation des étudiants. Les membres 
étudiants qui présenteront une communication pourront soumettre une demande de 
subvention pour frais de déplacement au congrès et pourront se voir mériter l’un des 
prix pour communications étudiantes. Veuillez consulter notre site Internet.

Appel de communications
Les échéances pour soumettre vos résumés et l’article de deux pages seront 
annoncées dans le numéro du mois de mars de Y Acoustique Canadienne. Toutes les 
soumissions devront se faire par courriel.

Votre séjour à Ottawa
Le congrès de l’ACA demeure toujours une excellente occasion de renouer avec vos 
collègues acousticiens et de faire de nouvelles connaissances. Il y a plusieurs bistros 
et restaurants à proximité de l’hôtel et il y aura aussi le banquet du congrès. Pourquoi 
aussi ne pas en profiter et demeurer un peu plus longtemps pour découvrir les 
couleurs d’automne de la région d ’Ottawa-Gatineau ?

Personnes contacts
Président John Bradley
Directeur scientifique Brad Gover 
Publicité Christian Giguère
Exposition Hugh Williamson
Webmaster Alf Warnock
Audio-Visuel Frances King
Site internet

(iohn.bradlev@nrc.ca)
(brad.qover@nrc.ca)
(cqiquere@uottawa.ca)
(huqhwilliamson@svmpatico.ca)
(alf.warnock@nrc.ca)
(frances.kinq@nrc.ca)
www.caa-aca.ca/ottawa-2004.html
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Canadian Acoustical Association

Minutes of Annual General Meeting
16 October 2003 

Edmonton, Alberta

Call to Order

President John Bradley called the meeting to order at 5:05 
p.m. with 24 voting members of the Association present. 
Minutes of the previous Annual General Meeting on 10 
October 2002 in Charlottetown PEI were approved as print­
ed in the December 2002 issue o f Canadian Acoustics. 
(Moved by Ramani Ramakrishnan, seconded by Cameron 
Sherry, carried unanimously.)

President’s Report

John Bradley summarized the results o f the executive meet­
ing. First, he announced his decision not to seek re-election. 
He emphasized that the society is in good condition, and he 
thanked all those who have made major contributions to our 
activities, both in the annual conferences and in ongoing 
activities such as the website and the journal.
(In response, Ramani Ramakrishnan proposed a motion of 
thanks for John Bradley’s five years as President, which trig­
gered loud applause from all present.)

Secretary’s Report

David Quirt presented a brief report: the membership of the 
Association has remained quite steady, with 333 members as 
o f 31 August. Details are in the report from Board of 
Directors meeting on October 14. The administrative budg­
et of $1414 covered website, database, and membership cor­
respondence expenses in the last fiscal year. An itemized 
account was presented to the Board of Directors, and reduc­
tion to $1000 is proposed for the next year.
In response to a question from Harold Forrester, about errors 
in the technical interest codes in the membership directory 
published each December, the Secretary detailed the steps 
underway this year to correct this problem, and also to 
update other database fields such as e-mail addresses.
The report was accepted. (Moved by Alberto Behar, second­
ed Murray Hodgson, carried.)

Treasurer’s Report

Dalila Giusti reported on the Association finances.
We are in good shape, with $244,534 in our accounts and a 
variety o f securities (as detailed in the Board o f Directors 
report).
Interest on our capital fund is providing nearly $8000 in 
annual interest, which is enough to cover most o f the awards. 
Successful meetings plus increased income from advertising

Canadian Acoustics / Acoustique canadienne

and subscriptions have also generated funds. There has been 
no need to dip into fixed assets for several years.
We budget each year’s expenses and track costs and rev­
enues; this allows us to plan. That process has identified a 
tightening budget situation, and the Board is therefore pro­
posing a small increase in annual fees to maintain an ade­
quate financial cushion. Discussion o f this proposal clarified 
the current status o f the capital and operating funds. It was 
explained that increases in advertising rates and fees for 
Sustaining Subscribers are not recommended because these 
were increased since the last increase in membership dues. 
An increase in the dues for Members (to $60) and for 
Students (to $20) was approved. (Moved by Dalila Giusti, 
seconded Cameron Sherry, carried.)

Editor’s Report

Ramani Ramakrishnan gave the Editor’s report. Canadian 
Acoustics highlights were:

For the first time, the September 2003 issue used fully digi­
tal printing, and colour is readily included.

Articles will be very welcome and will generally be pub­
lished within 2-3 months. Historically about 25% o f papers 
get rejected. This will be published to substantiate that the 
articles are refereed.

A move to 6 issues per year will be delayed until the supply 
o f submissions increases enough to ensure a reasonable 
number of articles available for each issue.

A special issue, presenting refereed conference papers on 
underwater sound, is planned for June 2004. The conference 
will cover part o f the expenses for the issue, so this should 
both provide good content that is of interest to our audience, 
and help with the publication budget.

Karen Fraser has been very effectively soliciting ads and fol­
lowing up advertising invoices.

Award Coordinator’s Report

Christian Giguère reported the awards to be presented this 
year. CAA is awarding the Fessenden Prize, Eckel Prize, 
Hétu Prize, and Award for the Canada-Wide Science Fair. In 
addition, there are 2 Directors’ awards, plus the student 
paper awards. (See separate announcement in this issue for 
names of recipients.)
The Board o f Directors has decided to change the Directors’ 
Awards for coming years: the two prizes for best paper in
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Canadian Acoustics written by a professional will be merged 
(with no criterion for author’s age) with a prize value of 
$500.
Christian acknowledged the hard work o f the awards com­
mittees, and the contributions o f David Stredulinsky in 
updating the web pages for awards. For 2004 there will be a 
major effort to promote the prizes.

Past/Future Meetings

Brief reports were presented on meeting status:

Charlottetown (2002): Annabel Cohen provided a final 
report. The technical program was very well received, with 
over 100 papers and 85 full registrations plus 12 exhibitors 
and many 1-day participants. The final financial status was a 
surplus o f $1412. There were many compliments on all 
aspects of the meeting, and the President repeated the thanks 
from the Board for a great success.

Edmonton (2003): Corjan Buma gave a preliminary report 
on the meeting. Advance registration was less than expected, 
but the total registration may be sufficient to balance the 
budget. The number of papers submitted is lower than usual 
(55) but this has been supplemented by excellent plenary 
talks, a great site visit to the Winspear concert hall, and an 
exhibition with very good representation o f acoustical prod­
uct manufacturers. An effective website based on the PEI 
model was developed by Steve Bilawchuk, who also handled 
loading o f PowerPoint presentations for the session; those 
present expressed their appreciation with a round of 
applause. Corjan continued with thanks for the significant 
efforts by the whole Edmonton team; the visitors responded 
with a final vote of thanks.

Ottawa ('2004'): The conference will be at the recently reno­
vated Lord Elgin Hotel in downtown Ottawa, on 6-8 October. 
John Bradley will lead a very-experienced team to organize 
this meeting. See the preliminary advertisement in this issue.

London (2005): There will be an ASA meeting in May 2005 
in Vancouver but we will have a CAA meeting as usual in 
October. A team from London Ontario has offered to organ­
ize the meeting, and the Board has given approval to proceed. 
A detailed plan will be presented at the next Board meeting 
in spring 2004.

International Liaison

Murray Hodgson spoke about the meeting of Acoustical 
Society of America planned in Vancouver on 16-20 May 
2005. Murray will be the Chair, and Stan Dosso is Technical 
Program Chair. Murray asked for suggestions on how to 
highlight Canadian activities at the meeting.

John Bradley reported that the Board has decided to improve 
the circulation of Noise News International to interested 
CAA members, by adding this as an option on the annual 
renewal form, with a charge o f $5/year to cover mailing

costs. NNI is published by International Institute o f Noise 
Control Engineering and distributed in bulk to member soci­
eties, including CAA.

CAA Website

David Stredulinsky reported that our website has current 
forms and information on most aspects of CAA operations 
and membership. It is clearly becoming the main conduit for 
members needing information, and traffic has doubled over 
the last year. A job wanted page is now available, and the 
student awards page is substantially revised. A complete 
index o f Canadian Acoustics is also available on the website, 
and it has become a key part of advertising and managing the 
annual conference. David was thanked for all his hard work.

Nominations

Cameron Sherry nominated Stan Dosso as President. 
Alberto Behar seconded. There were no other nominations, 
so the candidate was acclaimed.

Cameron Sherry nominated David Quirt as Secretary, Dalila 
Giusti as Treasurer and Ramani Ramakrishnan as Editor. 
Harold Forrester seconded. There were no other nomina­
tions, so these candidates were acclaimed.

Cameron Sherry nominated Raymond Panneton (from 
Sherbrooke, Quebec) and Vijay Parsa (from London, 
Ontario) as Directors. Murray Hodgson seconded. There 
were no other nominations, so these Directors were 
acclaimed.

Karen Fraser and Meg Cheesman were thanked for their 
efforts as Directors for the last 5 years.

Adjournment

Alberto Behar moved and Ramani Ramakrishnan seconded 
that the meeting be adjourned. Carried. Meeting adjourned 
at 5:50 p.m.
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Canadian Acoustical Association 
Minutes of the Board of Directors Meeting 

14 October 2003

Edmonton, Alberta

Present: J. Bradley, D. Giusti, D. Quirt, C. Buma, A. Behar, K. Fraser,
M. Hodge, R. Ramakrishnan, D. Stredulinsky, C. Giguère, M. Cheng 

Regrets: M. Cheesman
The meeting was called to order at 4:07 p.m. Minutes of Board of Directors meeting on 10 May 2003 
were approved as published in Canadian Acoustics (June 2003 issue). (Approval moved by C. Buma, 
seconded by A. Behar, carried).

President’s Report

John Bradley reported that there have been no m ajor changes 
or problem s in the affairs o f  the A ssociation. John 

announced that he does not plan to continue for another 

term. Having com pleted an unprecedented five consecutive 
terms, he suggested it is tim e for fresh leadership with new 

priorities. He paid tribute to the strong support provided 

during his tenure by other Board members, w ith special 

m ention for the contributions by the Editor o f  Canadian 
A coustics (Ram ani Ramakrishnan), the Treasurer (Dalila 

Giusti), and the W ebm aster (David Stredulinsky) who have 

significantly  enhanced key operational aspects o f  the 

Association.

Secretary’s Report

David Quirt reported that in FY2002/03 the membership is 

steady at essentially the same level observed last year and 
through the ‘90 ’s. As o f  the end o f  August, the total paid 

mem bership stood at 333 (an increase o f  6). About 80% o f 

the m em bers are located in Canada, with the remaining 20% 

divided between the USA and overseas. The num ber o f 
Sustaining Subscribers has risen, but there is a reduction in 

subscriptions via agents, presum ably due to m ajor disrup­
tions in that business sector.

FY 2000/01 FY 2001/02 FY 2002/03

Member T in 220 212

Emeritus - - 2

Student Member 4 6 44 51

Subscriber 34 59 31

Sustaining
Subscriber

33 32 37

Total 391 325 333

Member: A professional who is named on the application 
form.
Student Member: A person in full-time attendance at an aca­
demic institution.

Subscriber: A company that receives the journal (non-vot­
ing)
Sustaining Subscriber: A company or individual who pro­
motes activities o f CAA by paying an increased subscription 
fee. (non-voting)
All categories receive a copy o f the journal.

To ease m em bership renew al, the Secretary and 

Treasurer have im plem ented a process to perm it paym ents 
by  VISA; 29%  o f  the renewals have used VISA. Each year, 

about 15% o f  members fail to renew until we send a 
reminder, and -5 %  o f  long-term m em bers fail to pay; most 

rejoin a year or two later when they notice Canadian 

Acoustics is not arriving. To address this, the Secretary pro­

poses to add a stamped return envelope to Canadian renew ­

al notices, hoping to avert some o f  the memory lapses. Use 

o f  e-mail for rem inders is also proposed. To im prove use of 

e-mail for CAA communication, and to reduce errors in 

mailing Canadian Acoustics, it is proposed to add system at­
ic updating o f  all membership address data to the renewal 

process.

Secretarial operating costs for FY2002/03 were $1414, 

which included mailing costs and maintaining the address 
database including the annual membership renewal process. 

This also included fees for the website that will be handled 

separately by the Webmaster in future years. A budget for 

the next fiscal year o f  $1000 was requested.

(D.Giusti m oved acceptance o f  report and budget approval, 

seconded K. Fraser, carried)

Treasurer’s Report

The Treasurer, Dalila Giusti, submitted a report and a finan­

cial statement prepared by our auditor, Paul A. Busch, for the 
fiscal year ending August 31, 2003. It was a good year 

financially. Interest on our capital fund exceeded the require­

m ents for prizes this year, because the Bell and Fessenden 

Prizes w ere not awarded. M ost m ajor expenses w ere under 

budget, the conference made a profit, and outstanding 

invoices for advertising were all collected. Overall, rev-
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enues o f $65194 exceeded the expenses o f $55668, and total 
assets at year-end have risen to $244,534.

The Treasurer reported that a VISA card account has 
been established for paying CAA expenses, as authorized at 
the June 2002 meeting, and that normal financial activities 
have proceeded smoothly.

A draft budget for FY2003/04 was presented and dis­
cussed. Given the constant membership, and small increases 
forecast in most expenses, the margin o f revenue over 
expenses would be only $500 if fees were held constant. 
After extensive discussion, it was decided that an increase of 
$5 in all membership/subscription fees would be appropriate, 
except for Sustaining Subscribers (which were recently 
increased) and those subscriptions for which invoices have 
already been issued. (Moved by D. Giusti, seconded A. 
Behar that this increase in fees be proposed to the AGM; car­
ried)

(R. Ramakrishnan moved acceptance of Treasurer’s report, 
D. Stredulinsky seconded, carried)

Editor’s Report

The Editor, Ramani Ramakrishnan, presented a brief report. 
A number o f specific issues related to content, appearance, 
and publication process for Canadian Acoustics were dis­
cussed. There are continuing problems requiring editing of 
the nominally publication-ready pdf files submitted by 
authors for the September issue, and it was agreed that a tem­
plate document should be included with the instructions to 
authors, to minimize the need to edit the submissions.

The September 2003 issue is the first with full digital 
printing, and all agreed that appearance is excellent. The 
Editor was congratulated on the continuing quality of the 
publication, and his record for on-time publication. 
Recognition was also given to the success o f Karen Fraser in 
handling advertising for Canadian Acoustics -  invoices are 
up to date, and the backlog from delayed billing for advertis­
ing has been collected.

The News Editor, Francine Deshamais, has resigned. 
The Board passed a motion of thanks to Francine for her sub­
stantial contribution to the Association in this role.

Ramani announced his decision to delay publishing six 
issues of the journal each year until there is a continuing 
backlog o f publishable papers. Although there are good 
papers coming in, there is occasionally less material than 
desired. A decision has been made to publish at least one 
paper in French each year, and the Editors are confident this 
can be maintained. Overall, the publication is proceeding 
fairly smoothly, and the Board expressed their thanks for the 
huge effort by all involved.

(A. Behar moved acceptance o f Editor’s report, D.Giusti sec­
onded, carried.)

Past and Future Conferences

2002 Charlottetown: Annabel Cohen (conference chair) sub­

mitted her final report. The website was used extensively to 
support the organizing process, and this major contribution 
by David Stredulinsky was specially commended. The budg­
et surplus was $1412. It was agreed that the organizers for 
the 2002 Charlottetown meeting should be congratulated, as 
the conference had excellent technical sessions with about 
100 papers, the exhibition was good, the food and meeting 
rooms were excellent, and the budget target was met — satis­
fying all our objectives for the annual event.

2003 Edmonton: Corjan Buma provided a preliminary status 
report on the 2003 meeting. An effective website based on 
the PEI model was developed by Steve Bilawchuk, and has 
worked well. Coijan noted the support he had received from 
Christian Giguère and Annie Ross who translated the confer­
ence announcements, and the strong contributions by all of 
the Edmonton team. The number of papers submitted is 
lower than usual (55) but this has been supplemented by 
excellent plenary talks, a site visit to the Winspear concert 
hall, and an exhibition. Advance registration was less than 
expected; although the total registration may be sufficient to 
balance the budget, this will not be clear until the last day. 
The Board congratulated the Edmonton team on their efforts 
to date.

2004 Ottawa: John Bradley reported that preliminary 
arrangements have been made in Ottawa, with the Lord Elgin 
Hotel as the proposed site for a conference on 6,7,8 October
2004. John will be conference Chair, and many members in 
Ottawa have agreed to participate in the organizing team. 
The Board agreed that this team should proceed and 
approved the plan as presented. (Moved by D. Quirt, second­
ed by D. Giusti, carried).

2005. (London); A team from London Ontario, led by M. 
Cheesman, has proposed that the 2005 conference be held in 
London. The Board agreed that this would be a good choice, 
and that they should be encouraged to proceed with prelimi­
nary arrangements.

International Liaison:

Two current issues were discussed.

Distribution of Noise News International: This newsletter is 
published by International Institute o f  Noise Control 
Engineering and distributed in bulk to member societies, 
including CAA. To improve the circulation to interested 
CAA members, it was decided to add this as an option on the 
annual renewal form, with a charge o f  $5/year to cover mail­
ing costs.

Meetings o f International Standards Committees: ISO com­
mittee TC43 “Acoustics” and its subcommittees and IEC 
committee TC29 “Electroacoustics” have been invited to 
meet in Toronto in spring o f 2005. It is not clear yet whether 
the Canadian invitation will be accepted.

J. Bradley advised that the CAA had received a letter 
from the Canadian Advisory Committee asking if the CAA
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would support, via a letter of support and/or monetary con­
tribution, the bid to host international standards meetings in 
Canada. A copy of this letter was sent to each CAA Board 
member in August for review. All Board members felt it was 
important to support the Canadian bid and felt it appropriate 
that a contribution be made. Mark Cheng requested that any 
financial contribution by the CAA should be coupled with a 
request for a member of the Canadian delegation to write a 
paper for the CAA journal or present at the next annual 
conference to communicate the workings of these interna­
tional standard committees to help share and distribute 
knowledge to the general CAA membership.

(Moved by R. Ramakrishnan that CAA formally support the 
invitation for the ISO and IEC meetings, and pledge finan­
cial support of $500 for each of the two consecutive stan­
dards meetings accompanied with a request for a paper or 
article summarizing the meetings, second M. Cheng, 
approved)

Awards

Christian Giguère presented a report, based on submissions 
from the Awards Coordinators. Specific progress for various 
awards was reported:

Shaw Prize not awarded

Bell Prize not awarded

Successful applicant for the Fessenden Prize.

Successful applicant for the Eckel Prize.

Successful applicant for the Hétu Prize.

Award for the Canada-Wide Science Fair.

Directors’ Awards given for both the student and profession­
al over 30.

Student travel subsidies will again have $2500 allocation (in 
proposed budget).

Concern was expressed about the infrequent applicants for 
some prizes. One response to correct this is more advertis­
ing of their availability (as discussed below). In the case of 
the Directors’ Awards, it was decided a change in the prizes 
is also desirable, so the two awards for best paper by a pro­
fessional will be replaced by a single award of $500 with no 
age criterion (moved by C. Giguère, seconded D. Giusti, 
approved)

Requirements for all prizes are now presented correctly on 
the CAA web site, and most include French translations. 
Revisions to the Directors’ Awards and Student Subsidy 
pages, plus a downloadable version of the prize application 
form will be added soon. Once correct information is avail­
able, reminders will be sent to the membership and academ­
ic institutions to encourage applications.

C AA  Website

David Stredulinsky submitted a report on the CAA website.

Site traffic has approximately doubled in the last 12 months. 
Content is steadily expanding, and now includes the index 
for Canadian Acoustics, updated information on CAA 
awards, job advertisement and job-wanted sections, a sus­
taining subscribers’ page, and downloadable pages for mem­
bership/subscription applications. For the “job-wanted” 
page, it was agreed a disclaimer to clarify that CAA is not 
endorsing those posting ads should be included. Overall, 
there was enthusiastic support for the content, especially the 
pages used for the annual conference.

Investigation of establishing a secure website to permit 
membership payments by VISA did not establish a cost- 
effective solution for an association of our size, so no action 
on this was pursued. Ongoing improvement of French pages 
and continuing updating of the index for Canadian Acoustics 
are the next priorities.

Change o f  Directors

Two Directors come to the end of their terms this month. 
The President recognized the contributions by Meg 
Cheesman and Karen Fraser, and expressed the thanks of the 
Board for their efforts on behalf of the Association. The 
President announced a slate of nominees for the positions as 
Director has been established for presentation at the AGM, 
with due regard for provincial distribution.

Adjournment

D. Giusti moved to adjourn the meeting, seconded by A. 
Behar, carried. Meeting adjourned at 7:55 p.m.

Special Action Items (Continuing or Arising from the 

Meeting)

J. Bradley

Deal with transfer of leadership to new President, after elec­
tion at the AGM.

Establish bank account and proceed with organizing the 
2004 Conference in Ottawa.

D. Quirt

Implement new process for distribution of Noise News 
International

Update database information as part of annual member­
ship renewal process and develop address list for e-mail 
communication the CAA membership.

D. Giusti

Transfer funds to secretarial account for administrative 
expenses, and transfer advance funds for Ottawa conference.

C. Giguère and D. Stredulinsky

Continue to update Awards pages on the CAA website.

C. Giguère and M. Hodge

Prepare and distribute notice re CAA prizes to Canadian uni­
versity departments.
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The number that follows each entry refers to the areas of interest as coded below.

Le nombre juxtaposé à chaque inscription réfère aux champs d’intérêt tels que condifés ci-dessous

Areas of interest Champs d’intérêt

Architectural acoustics 1 Acoustique architecturale
Engineering Acoustics / noise Control 2 Génie acoustique / Contrôle du bruit

Physical Acoustics / Ultrasonics 3 Acoustique physique / Ultrasons
Musical Acoustics / Electroacoustics 4 Acoustique musicale / Electroacoustique

Psycho- and Physio-acoustics 5 Psycho- et physio-acoustique
Shock and Vibration 6 Chocs et vibrations

Hearing Sciences 7 Audition
Speech Sciences 8 Parole

Underwater Acoustics 9 Acoustique sous-marine
Signal Processing / Numerical Methods 10 Traitement des signaux / Méthodes nums

Other 11 Autre

Adel A. Abdou
King Fahd Univ. of Petroleum & Minerais 
Architectural Engineering Dept.
P.O. Box 1917
Dharan 31261, , Saudi Arabia 
+966 (03) 860-2762 FAX: 860-3785 
adel@dpc.kfupm.edu.sa 
Member 1,2,10

Dr. Sharon M. Abel 
DRDC-Toronto
Human Factors Res. & Engineering Section 
P.O. Box 2000, 1133 Sheppard Ave. W 
Toronto, ON, M3M 3B9 Canada 
(416)635-2000 FAX:(416) 635-2013 
Member 2,5,7,8

ACI Acoustical Consultants Inc 
Mr. Steven Bilawchuk 
Suite 107, 9920-63 Ave.
Edmonton, AB, T6E 0G9 Canada 
(780)414-6373 FAX:(780) 414-6376 
stevenb@aciacoustical.com 
Sustaining Subscriber

ACO Pacific Inc.
Mr. Noland Lewis 
2604 Read Ave.
Belmont, CA, 94002 USA 
(650)595-8588 FAX:(650) 591-2891 
acopac@acopacific.com 
Sustaining Subscriber

Acoustec Inc.
Dr. J.G. Migneron 
1381 rue Galilée, Suite 103 
Québec, QC, G1P 4G4 Canada 
(418)682-2331 FAX:(418) 682-1472 
information@acoustec.qc.ca 
Sustaining Subscriber 1,2,6

Acoutherm Insulation Ltd.
745 Garyray Drive 
Weston, ON, M9L 1R2 Canada 
(416) 744-0151 FAX:(416) 744-6189 
Direct Subscriber 1,5,7

Aercoustics Engineering Ltd 
Mr. John O'Keefe
Suite 165, 50 Ronson Drive, Suite 127 
Rexdale, ON, M9W 1B3 Canada 
(416) 249-3361 FAX:(416) 249-3613 
aercoustics@aercoustics.com 
Sustaining Subscriber 1,2,3,4,6,10

Aéroports de Montréal 
Bureau 2100
1100 boul. René-Lévesque O 
Montréal, QC, H3B 4X8 Canada 
Direct Subscriber

Alberta Energy & Utilities Board
Library
640 5 Ave
Calgary, AB, T2P 3G4 Canada 
Indirect Subscriber

Salem Al-Hertil 
239 Covington Cl NE 
Calgary, AB, T3K 4L8 Canada 
(403) 292 7945 FAX:(403) 292-7782 
salem.hertil@atconoise.com 
Member 2,5,6

Dr. D.L. Allen 
Vibron Limited 
1720 Meyerside Dr.
Mississauga, ON, L5T 1A3 Canada 
(416) 670-4922 FAX:(416) 670-1698 
Member 1,2,6

Mr. Chris Andrew, Sr.
30 Grovepark St.
Richmond Hill, ON, L4E 3L5 Canada 
(416) 392-0792 FAX:(416) 392-1456 
candrew@city.toronto.on.ca 
Member 1,2

Mr. Horst Arndt 
Unitron Industries Ltd.
20 Beasley Drive 
P.O. Box 9017
Kitchener, ON, N2G 4X1 Canada 
(519)895-0100 FAX:(519) 895-0108 
horst.arndt@unitron.com 
Member 4,5,7,8

G. Robert Arrabito 
DCIEM
P.O. Box 2000 
1133 Sheppard Ave. West 
Toronto, ON, M3M 3B9 Canada 
(416) 635-2033 FAX:(416) 635-2104 
robbie@dciem.dnd.ca 
Member 5,9

ASFETM
3565 rue Jarry Est, Bureau 202 
Montréal, QC, H1Z 4K6 Canada 
(514) 729-6961; 888-lasfetm 
FAX:(514) 729-8628 
Direct Subscriber
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Youssef Atalla
1533 rue de Malaga
Rock Forest, QC, J1N 1R8 Canada
(819) 821-8000 ext2122 FAX: 821-7163
yatalla@gme.usherb.ca
Student Member 1,2,6

Noureddine Atalla 
Université de Sherbrooke 
G.A.U.S., Dép. génie mécanique 
2500 boul. Université 
Sherbrooke, QC, J1K 2R1 Canada 
(819) 821-7102 
Member 2,6,9

Yiu Nam Au-Yeung 
22 Edinburgh Dr.
Richmond Hill, ON, L4B 1W3 Canada 
(905) 764-8465 FAX:(905) 764-8465 
Member 1,5,7

Frank Babic
John Swallow Associates Ltd 
Unit 23, 366 Revus Ave 
Mississauga, ON, L5G 4S5 Canada 
(905)271-7888 FAX:(905) 271-1846 
babic@canada.com 
Member 1,2

Ralph Baddour 
#801,
55 Centre Ave.
Toronto, ON, M5G 2H5 Canada 
(416) 977-6354 
rbaddour@uhnres.utoronto.ca 
Student Member 2,3,10

Angela Bahnuik
4303-24 Hemlock Cres. S.W.
Calgary, AB, T3C 2Z1 Canada
(403)-685-5377
abahnuik@telusplanet.net
Member 2,6,9

Betty Bailey 
62 Parkside Dr.
Charlottetown, PE, C1A 1N1 Canada 
bbailey@pei.sympatico.ca 
Student Member

Jeffery S. Bamford 
1196 McCraney Street East 
Oakville, ON, L6H 4S5 Canada 
(416)465-3378 FAX:(416) 465-9037 
jBamford@EngineeringHarmonics.com 
Member 2,10,11

Olivier Bareille
Ecole Centrale de Lyon
Laboratoire de Tribologie et Dynamique des
Systèmes (UMR 5513 CRNS)
36 av. Guy de Collongue 
Eculy Cedex,, 69131 France 
Member

Matt Barlee
University of Victoria
School of Earth & Ocean Science
P.O. Box 3055
Victoria, BC, V8W 3P6 Canada
mbarlee@uvic.ca
Student Member 9

Laura Bateman 
2834 Henderson Road 
Victoria, BC, V8R 5M2 Canada 
abateman.uvic.ca 
Student Member

Mr. Alberto Behar 
45 Meadowcliffe Dr.
Scarborough, ON, M1M 2X8 Canada 
(416)265-1816 FAX:(416) 265-1816 
behar@sympatico.ca 
Member 1,2,7,8

Beijing Book Co. Inc.
701 E. Linden Ave.
Linden, NJ, 07036-2495 USA 
908-862-0909 FAX:908-862-2775 
Direct subscriber

Elliott H. Berger 
Aearo Company 
7911 Zionsville Rd 
Indianapolis, IN, 46268 USA 
Member

Lucie Bériault
Régie régionale santé & services sociaux 
Montérégie, Centre de documentation 
1255, rue Beauregard 
Longueuil, QC, J4K 2M3 Canada 
(514) 928-6777ext 4137 FAX: 928-6781
I.beriault@rrsss16.gouv.qc.
Member 2,5,7,8

Steven Bilawchuk
2228 Brennan Court
Edmonton, AB, T5T 6M3 Canada
(780)414-6373 FAX:(780) 414-6376
stevenb@aciacoustical.com
Member 1,2,10

Mr. J. Blachford
H.L. Blachford Ltd.
977 Lucien I'Allier
Montréal, QC, H3G 2C3 Canada
(514) 938-9775 FAX:(514) 938-8595
jblach@blachford.ca
Member 2

Chris T. Blaney 
Ministry of Transportation 
Planning and Environmental Office 
3rd Floor, Building 'D'
Downsview, ON, M3M 1J8 Canada 
(416)235-5561 FAX:(416) 235-4940 
Chris.Blaney@MTO.GOV.ON.CA 
Member 2,6

Stephen Bly
Radiation Protection Bureau 
Room 228A, 775 Brookfield Rd. 
Ottawa, ON, K1A 1C1 Canada 
(613)954-0308 FAX:(613) 941-1734 
stephen_bly@hc-sc.gc.ca 
Member 2,3

The Boeing Company
62-LF / Renton Technical Library
P.O. Box 3707
Seattle, WA, 98124-2207 USA 
Indirect Subscriber

Maxille Bolduc 
Université de Sherbrooke 
Faculté de génie 
2500 boul. Université 
Sherbrooke, QC, J1K2R1 Canada 
(819) 821-8000 ext3151 
mbolduc@mecano.gme.usherb.ca 
Student Member 2,4,10

Eugene H. Bolstad 
51 Arcand Drive
St. Albert, AB, T8N 5V1 Canada 
(780)458-3140 FAX:(780) 458-1560 
Member Emeritus 1,2,6

Mr. P.G. Bowman 
Union Gas Ltd.
P.O. Box 2001 
50 Keil Dr. North
Chatham, ON, N7M 5M1 Canada 
(519) 436-4600 ext2873 FAX: 436 5292 
pbowman@uniongas.com 
Member 2

J.S. Bradley
National Research Council Canada 
Institute for Research in Construction 
Acoustics Lab., Building M-27 
Ottawa, ON, K1A 0R6 Canada 
(613)993-9747 FAX:(613) 954-1495 
john.bradley@nrc-cnrc.gc.ca 
Member 1,2,4
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Dr. A.J. Brammer
4792 Massey Lane
Ottawa, ON, K1J 8W9 Canada
(613)744-5376 FAX:(613) 744-8042
Member 2,5,6

British Library
Acquisitions Unit (DSC-AO)
Boston Spa
Wetherby - W Yorks, , LS23 7BQ England 
Indirect Subscriber

Dawn Brommer
920 Hamel Rd P.O. Box 253
Hamel, MN, 55340 USA
(763) 478-9600 FAX:(763) 478-2431
dawn@maxxon.com
Member

Mr. David W. Brown 
Brown Strachan Assoc.
Two Yaletown Sq.
1290 Homer St.
Vancouver, BC, V6B 2Y5 Canada 
(604) 689-0514 FAX:(604) 689-2703 
Member 1,2,6

Bruel & Kjaer International 
Mr. Andrew Khoury 
90 chemin Leacock 
Pointe-Claire, QC, H9R 1H1 Canada 
(514)695-8225 FAX:(514) 695-4808 
Sustaining Subscriber

Mr. Claudio Bulfone 
531 - 55A St.
Delta, BC, V4M 3M2 Canada 
(604) 943-8224 FAX:(604) 666-3982 
bulfonc@tc.gc.ca 
Member 1,2,6

Corjan Buma 
10408-36 Ave.
Edmonton, AB, T6J 2H4 Canada 
(780)435-9172 FAX:(780) 435-9172 
bumacj@superiway.net 
Member 1,2,4

Todd Busch
Colin Gordon & Associates 
883 Sneath Lane, Suite 150 
San Bruno, CA, 94066 USA 
(650)-358-9577 FAX:(650)-358-9430 
todd.busch@colingordon.com 
Member 2,6,10

C S I, I 894
Direction Mediatheque - Phys 
30 av. Corentin Cariou 
75930 Paris Cedex 19,, France 
Indirect Subscriber

Mr. Angelo J. Campanella 
Campanella Assoc.
3201 Ridgewood Drive 
Columbus, OH, 43026-2453 USA
(614)876-5108 FAX:(614) 771-8740 
a.campanella@worldnet.att.net 
Member 1,3,5

William J. Cavanaugh 
Cavanaugh Tocci Assoc. Inc.
3 Merifield Lane
Natick, MA, 01760 USA
(978) 443-7871 FAX:(978) 443-7873
wcavanaugh@cavtocci.com
Member 1,2,5,6

Mr. Yvan Champoux 
Université de Sherbrooke 
Dép. de génie mécanique 
Faculté des sciences appliquées 
Sherbrooke, QC, J1K 2R1 Canada 
(819) 821-8000ext2146 FAX:821-7163 
yvan.champoux@gme.usherb.ca 
Member 1,2,5

Dora Chan
155 Sandarac Pl. N.W.
Calgary, AB, T3K 2Y6 Canada 
(403)-274-5160 
dhhchan@hotmail.com 
Student Member 4,5,8

N. Ross Chapman
University of Victoria
School of Earth & Ocean Sciences
P.O. Box 3055
Victoria, BC, V8W 3P6 Canada
chapman@uvic.ca
Member 9

Mr. David M.F. Chapman
Defence Research Establishment Atlantic
P.O. Box 1012
Dartmouth, NS, B2Y 3Z7 Canada 
(902)426-3100 FAX:(902) 426-9654 
dave.chapman@drea.dnd.ca 
Member 9,4

Brian Chapnik 
HGC Engineering Ltd.
2000 Argentia Rd.
Plaza One, Suite 203 
Mississauga, ON, L5N 1P7 Canada 
(905) 826-4044 FAX:(905) 826-4940 
chapnik@me.me.utoronto.ca 
Member 2,5,7

Mr. Marshall Chasin 
34 Bankstock Dr.
North York, ON, M2K 2H6 Canada 
(416) 733-4342 
marshall.chasin@rogers.com 
Member 2,5,6

M. Cheesman
University of Western Ontario
Communication Sciences and Disorders
Faculty of Health Sciences, Elborn College
London, ON, N6G 1H1 Canada
(519) 661-2111, ext. 82214 FAX: 661-3805
cheesman@uwo.ca
Member 5,7,8

Mark Cheng
Vancouver Int.l Airport Authority 
P.O. Box 23750 Airport Postal Outlet 
Richmond, BC, V7B 1Y7 Canada 
(604) 276-6366 FAX:(604) 276-6699 
mark_cheng@yvr.ca 
Member

Janine Chesworth
11251 University Avenue
Edmonton, AB, T6G 1Y7 Canada
(780)-432-5055
Janine.Chesworth@epsb.ca
Student Member 8,5

Wladyslaw Cichocki 
University of New Brunswick 
Dept, of French
Fredericton, NB, E3B 5A3 Canada 
(506) 447-3236 FAX:(506) 453-3565 
cicho@unb.ca 
Member 8

CISTI
M-20 Bldg. Branch 
National Research Council Canada 
Ottawa, ON, K1A 0S2 Canada 
Indirect Subscriber

CISTI
Serials Acquisition 
National Research Council Canada 
Ottawa, ON, K1A 0S2 Canada 
Indirect Subscriber

Mr. John B. Codrington 
Acres International Ltd.
4342 Queen Street
Niagara Falls, ON, L2E 6W1 Canada
(905) 374-5200 FAX:(905) 374-1157
jcodring@niagarafalls.acres.com
Member 2,6

53 - Vol. 31 No. 4 (2003) Canadian Acoustics / Acoustique canadienne

mailto:dawn@maxxon.com
mailto:bulfonc@tc.gc.ca
mailto:bumacj@superiway.net
mailto:todd.busch@colingordon.com
mailto:a.campanella@worldnet.att.net
mailto:wcavanaugh@cavtocci.com
mailto:yvan.champoux@gme.usherb.ca
mailto:dhhchan@hotmail.com
mailto:chapman@uvic.ca
mailto:dave.chapman@drea.dnd.ca
mailto:chapnik@me.me.utoronto.ca
mailto:marshall.chasin@rogers.com
mailto:cheesman@uwo.ca
mailto:mark_cheng@yvr.ca
mailto:Janine.Chesworth@epsb.ca
mailto:cicho@unb.ca
mailto:jcodring@niagarafalls.acres.com


Dr. Annabel J. Cohen
University of Prince Edward Island
Dept, of Psychology
Charlottetown, PE, C1A 4P3 Canada
(902) 628-4331 FAX:(902) 628-4359
acohen@upei.ca
Member 4,5,7,8

Nicole Collison 
DRDC Atlantic 
9 Grove St.
PO Box 1012
Dartmouth, NS, B2Y 3Z7 Canada 
(902) 426-3100x394 FAX:(902) 426-9654 
nicole.collison@drdc-rddc.gc.ca 
Member 3,9,10

Robert J Collum
25170 - 28th Avenue
Aldergrove, BC, V4W 2R2 Canada
(614) 607-7044 FAX: (604) 607-6669
rjcollum@ussi.com
Member 1,2

Maureen Connelly 
1614 W 65th Ave.
Vancouver, BC, V6P 2R3 Canada 
(604) 451 7029 FAX:(604) 454-0348 
maureen_connelly@bcit.ca 
Member 1,2

Emily Cross
139 Merton St., #252
Toronto, ON, M4S 3G7 Canada
(416) 488-6665
ecross@vibro-acoustics.com
member 2,6,10

Dr. Lola Cuddy
Queen's University
Dept, of Psychology
Kingston, ON, K7L 3N6 Canada
(613)533-6013 FAX:(613) 533-2499
cuddyl@psyc.queensu.ca
Member 4,5,7

Jie Cui
University of Toronto
Rm 407, IBBME Rosebrugh Bldg.
4 Taddle Creek Rd.
Toronto, ON, M5S 3G9 Canada 
(416) 978-6170 FAX:(416) 978-4317 
richard.cui@utoronto.ca 
Student Member 2,10

Dr. Gilles Daigle
National Research Council Canada 
Inst, for Microstructural Science 
Ottawa, ON, K1A 0R6 Canada 
613-993-6188 FAX:613-952-3670 
gilles.daigle@nrc.ca 
Member 3,2

Dalimar Instruments Inc.
Mr. Daniel Larose 
193 Joseph Carrier
Vaudreuil-Dorion, QC, J7V 5V5 Canada 
(514)424-0033 FAX:(514) 424-0030 
daniel@dalimar.ca 
Sustaining Subscriber 1,4,5

Neal Dangerfield 
38 Otter Lane, Mountsorrel 
Leicestershire,, LE12 7GF UK
011 62106878
neal.dangerfield@ntlworld.com 
Member 1,2

Davidson & Associés Inc.
12 Lafleur St. N
St-Sauveur, QC, J0R 1R0 Canada 
(450) 227-4248 FAX:(450) 227-1613 
Direct Subscriber 1,2,6

Peter Davis
Faszer Farquharson & Associates Ltd. 
Suite 304
605- 1st Street S.W.
Calgary, AB, T2P 3S9 Canada 
(403) 508-4996 FAX: (403) 508-4998 
ffa@telusplanet.net 
Member 2,4,5

Jack L. Davis
6331 Travois Crescent NW 
Calgary, AB, T2K 2S8 Canada 
Member 2,7

Stéphane Dedieu 
Mitel Networks
350 Legget Dr., P.O. Box 13089 
Kanata, ON, K2K 2W7 Canada 
(613)592-2122 FAX:(613) 592-4784 
stephane_dedieu@mitel.com 
Member

David DeGagne
Alberta Energy and Utilities Board 
640 - 5th Ave. SW 
Calgary, AB, T2P 3G4 Canada 
(403) 297-3200 FAX:(403) 297-3520 
degagd@mail.eub.gov.ab.ca 
Member 2,11

Huiqun Deng
2154-6335 Thunderbird Crescent 
Vancouver, BC, V6T 2G9 Canada 
(604)-822-4988 
huid@ece.ubc.ca 
Student Member 4,8,10

Michael Der
HFP Acoustical Consultants
1140,10201 Southport Road SW 
Calgary, AB, T2W 4X9 Canada 
403-259-6600 FAX:403-259-6611 
MICHAEL@HFPACOUSTICAL.COM 
Member 2,7,10

Mark Derrick
HFP Acoustical Consultants Corp.
1140,10201 Southport Rd. SW 
Calgary, AB, T2W 4X9 Canada 
(902) 259-6600 FAX:(403) 259-6611 
Member

Francine Desharnais 
DRDC Atlantic 
P.O. Box 1012
Dartmouth, NS, B2Y 3Z7 Canada 
(902) 426-3100x219 FAX:(902) 426-9654 
desharnais@drea.dnd.ca 
Member 9

Terry J. Deveau 
3 Shore Road
Herring Cove, NS, B3V 1G6 Canada 
(902) 481-3541 FAX:(902) 468-7795 
deveau@chebucto.ns.ca 
Member 3,9,10

Heping Ding
National Research Council Canada 
IMS, Acoustics & Signal Processing Group 
Bldg. M-36,1200 Montreal Rd.
Ottawa, ON, K1A 0R6 Canada 
(613)991-2601 FAX:(613) 952-3670 
heping.ding@nrc.ca 
Member 2,5,10

Dodge-Regupol
Mr. Paul Downey
33 Craighurst Avenue
Toronto, ON, M4R 1J9 Canada
(416)440-1094 FAX:(416) 440-0730
pcd@regupol.com
Sustaining Subscriber 1,2,6

Stan Dosso
University of Victoria
School of Earth and Ocean Sciences
P.O. Box 3055
Victoria, BC, V8W 3P6 Canada 
(250) 472-4341 FAX:(250) 721-6200 
sdosso@uvic.ca 
Member 9,10,11

DRDC Atlantic 
Library
P.O. Box 1012, 9 Grove St 
Dartmouth, NS, B2Y 3Z7 Canada 
Indirect Subscriber
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Teresa Drew
Jacques, Whitford & Assoc. Ltd.
3 Spectacle Lake Dr.
Dartmouth, NS, B3B 1W8 Canada 
(902) 468-7777 FAX:(902) 468-9009 
tdrew@jacqueswhitford.com 
Member

Guangsheng Du 
210 Oak St. Apt. 708 
Toronto, ON, M5A 2C9 Canada 
(416)214-5865 FAX:(416) 214-5865 
dugsl 968@yahoo.com 
Member 2,3,10

Kirsten Dugdale 
RR#5
Calgary, AB, Canada 
Student Member

Bruce Dunn
University of Calgary
Dept of Psychology
2500 University Dr. NW
Calgary, AB, T2N 1N4 Canada
(403)220-5218 FAX:(403) 282-8249
Member 2,5

Audny T. Dypvik 
3208-27 Street S.W.
Calgary, AB, T3E 2G8 Canada 
(403)-246-4096 
atdypvik@ucalgary.ca 
Student Member 5,7,8

Trevor Earner 
H.L. Blachford Ltd 
2323 Royal Windsor Dr.
Mississauga, ON, L5J 1K5 Canada 
(905) 823-3200 FAX:(905) 823-9290 
amsales@blachford.ca 
Member 1,2

Earth Tech Canada Inc 
Mr. Christopher Hugh 
107 Commerce Valley Dr. W. 7th FI 
Markham, ON, L3T 7W3 Canada 
(905) 886-7022x2625 FAX:(905) 886-9494 
chris.hugh@earthtech.ca 
Sustaining Subscriber

Stuart Eaton
Workers' Compensation Board of BC 
Engineering, Prevention Div.
PO Box 5350, Stn Terminal 
Vanccouver, BC, V6B 5L5 Canada 
(604)276-3210 FAX:(604) 279-7407 
seaton@wcb.bc.ca 
Member 1,2,3

Eckel Industries of Canada Ltd.
Mr. Blake Noon 
P.O. Box 776
Morrisburg, ON, K0C 1X0 Canada 
(613) 543-2967 FAX:(613) 543-4173 
eckel@eckel.ca 
Sustaining Subscriber 1,2

Prof. M. David Egan 
P.O. Box 365
Anderson, SC, 29622-0365 USA
(864) 226-3832 
Member 1,2,4

Dr. Jos J. Eggermont 
University of Calgary 
Dept, of Psychology 
2500 University Drive NW 
Calgary, AB, T2N 1N4 Canada 
(403)220-5214 FAX:(403) 282-8249 
eggermon@acs.ucalgary.ca 
Member 5,7,8

Gilles Elhadad 
Acoustik GE Inc 
5715 Kincourt
Cote St Luc, QC, H4W 1Y7 Canada 
(514)487-7159 FAX:(514) 487-9525 
Member 1,2

Dr. Dale D. Ellis 
DRDC Atlantic 
P.O. Box 1012
Dartmouth, NS, B2Y 3Z7 Canada 
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