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With dea f 'n in g  clamour in the s l i p p e ry  clouds
That with the hur ly  death i t s e l f  awakes?

W. Shakespere
King Henry IV, Pa r t  I I ,  I I I .

INTRODUCTION

Most readers  w i l l  be f a m i l i a r  with char ts  l i s t i n g  ' t y p i c a l '  
noise  leve ls  a s so c ia t ed  with common a c t i v i t i e s .  A f te r  a t t r i b u t i n g  the 
lowest  level  to  some innocuous source - perhaps ' r u s t l i n g  of leaves '  - 
t h i s  kind of  l i s t  w i l l  climb through a success ion of  items such as 
'normal c o n v e r s a t i o n ' ,  'home app l i ances '  and 'automobile h o rn s ' .  And 
the c h i e f  v i l l a i n  topping the l i s t ?  Almost c e r t a i n l y  the j e t  a i rp la n e .
As ch ie f  r e g u l a t o r  o f  t h i s  pu ta t ive  ch ie f  v i l l a i n ,  the Civil  Aeronaut ics 
Branch of  the Minist ry of Transpor t  i s  the government agency most d i r e c t l y  
concerned with a i r c r a f t  noise  control  and bears the brun t  of  the p u b l i c ' s  
of ten  vociferous  complaints .

Despite s t i f f  competi t ion d ispu t ing the j e t ' s  community noise  
championship - notably from road t r a f f i c  - th e re  seems l i t t l e  doubt t h a t  
a i rp lan es  genera te  the loudest  le ve l s  i n v o l u n t a r i l y  exper ienced by many 
people .  At any r a t e ,  many of  our l a r g e r  a i r p o r t ' s  neighbours are d is tu rb ed  
deeply enough to  devote considerable  time to lobby ag a in s t  t h i s  unfor tunate  
ad junct  o f  the j e t  age. Accordingly,  and q u i t e  proper ly ,  noise  control  i s  
becoming in c re a s in g ly  predominant in a i r p o r t  planning and op e ra t ions .  This 
a r t i c l e  examines - in fo rmal ly ,  from a working level  pe rs pec t ive  in a federa l  
re gu la to ry  agency - some aspects  of  a i r p o r t  noise :  in p a r t i c u l a r ,  i t  
reviews the MOT's cu r ren t  p ra c t i c e s  and f u tu r e  hopes.

SCOPE OF THE PROBLEM

i t  i s  t rue  t h a t  l i g h t  a i r c r a f t  sometimes cause considerable  
nuisance in the  v i c i n i t y  of  sm al le r  aerodromes. I t  i s  a lso  t r ue  t h a t  noise 
from seaplanes o r  h e l i c o p te r s  i s  not  always r e s t r i c t e d  to the neighborhood 
of  any a i r p o r t .  However, a i r c r a f t  noise  poses a major socia l  problem, 
by and l a r g e ,  only near  the major a i r p o r t s .  (In Canada these  are a l l  owned

** The opinions expressed in t h i s  a r t i c l e  are  s o le ly  the a u th o r ' s  - not 
o f f i c i a l  views of the Minist ry of  Transpor t .
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and opera ted by the MOT.) Mainly, but  not  e x c l u s iv e ly ,  a f f e c te d  are 
those r e s i d e n t i a l  communities repea tedly  overflown during t a k e - o f f  
and landing op e ra t i ons .  Engine run-ups f o r  maintenance and o th e r  ground 
noise  sources can a lso  con t r ib u te  but  are more re a d i ly  con t ro l l e d  by 
s tandard measures.

The Anglo-French supersonic  t r a n s p o r t ,  Concorde, i s  expected 
to e n t e r  r e g u la r  commercial s e r v ice  in 1975. During supersonic c ru is e  i t s  
Shockwave system wi l l  seranade the populat ion below with the notorious  
sonic boom. Several  federa l  government agencies are c u r r e n t ly  sponsoring 
sonic-boom r e s ea rch ,  p a r t i c u l a r l y  as r e l e v a n t  to d i s t i n c t l y  Canadian 
problems ( e f f e c t s  on na t iv e  w i l d - l i f e  and boom propagat ion over ice and 
snow are  examples).  However, in the absence of  ge nera l l y  accepted l i m i t s  
a recen t  MOT Air  Navigation Order has made i t  c l e a r  t h a t  commercial 
supersonic  f l i g h t s  wi l l  not be permi t ted to boom Canadians. Thus,
Concorde, should i t  ever  opera te  in Canada, wi l l  be required  to f l y  
su bso n ic a l l v  and wi l l  in f luence  the a i r p o r t  noise environment s i m i l a r l y  
to o th e r  l a rg e  j e t s .

A u th o r i t ie s  charged with cont ro l  of  community noise face a hos t  
of complex m u l t i - f a c e t e d  problems: the ba s i c  i s s u e s ,  involving  technology' s  
impact on s o c i e ty  and the  q u a l i t y  of  l i f e ,  are deeply profound and fa r - r ang ing .  
Indeed,  ques t ions  concerning imposit ion of noise  on unwil l ing l i s t e n e r s  may 
be framed in terms of  fundamental human r i g h t s .  Hence, i t  i s  not s u rp r i s i n g  
t h a t ,  in common with o th e r  environmental problems, a i r p o r t  noise control  
cannot be r e a d i ly  s l o t t e d  in to  h i s t o r i c a l l y  drawn b u reauc ra t i c  boundaries.

In the  federa l  government a loné ,  besides the  MOT, the Departments 
of  Environment,  Health and Welfare,  W i l d l i f e ,  Regional Economic Expansion, 
Indus t ry  Trade and Commerce as well as the  Central  Mortgage and Housing 
Corporat ion and the Canadian Transpor t a t ion  Commission a l l  share concern 
for  some aspec t  o f  a i r p o r t  no ise .  Even wi th in  a s in g l e  agency c o n f l i c t i n g  
requirements  (between, f o r  example, noise control  and s a f e ty  margins) can 
lead to h ighly  charged con fr on ta t io ns  among c i v i l  s e rvan ts  pr im ar i ly  
dedica ted  to championing d i f f e r e n t  s e t s  o f  publ ic  i n t e r e s t s .

In the  absence of  formal c r i t e r i a  balancing soc ia l  costs  of 
a i r p o r t  no ise  a g a i n s t  b e n e f i t s  o f  a i r  t r a v e l ,  re gu la to ry  a u t h o r i t i e s  have 
t r a d i t i o n a l l y  assumed, more or  le s s  as an a r t i c l e  of  f a i t h ,  t h a t  the p u b l i c ' s  
u t i l i z a t i o n  of a i r  t r a v e l ,  a i r  mail and a i r  cargo amply demonstrates i t s  
requirement and endorsement of  such s e r v i ce s .  In 1973 approximately t h i r t e e n  
m i l l io n  Canadians,  through t h e i r  purchase of  t i c k e t s  on scheduled c a r r i e r s ,  
helped provide the s t a t i s t i c s  to shore up such b e l i e f s .  The widespread 
opprobrium heaped upon Mai ton A i r p o r t ' s  now notor ious  Terminal II a l so  serves 
witness  to the  p u b l i c ' s  i n t e r e s t  in and emotional involvement with av i a t i on  
f a c i l i t i e s .  Thus, the re gu la to ry  approach has been aimed (and, f o r  some time 
to come, w i l l  probably cont inue to be aimed) a t  providing general  condi t ions  
al lowing a i r  s e r v ice  to expand while f i g h t in g  a rearguard ac t ion to minimize 
the ensur ing noise nuisance .
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Formal ana lys i s  of  technologies  in order  to weight socia l  
consequences o f  a l t e r n a t e  s t r a t e g i e s  - technology assessment - i s  y e t  
in i t s  infancy.  No doubt the  cu r ren t  ‘energy c r i s i s '  wi l l  br ing in to  
sharper  focus our urgent  need fo r  such ana lys i s  and help develop ways 
to assess  q u a n t i t a t i v e l y  the  noise  control  op t ions .  In the meanwhile 
we s t ru g g le  along with ad-hoc c r i t e r i a  on an agency-by~agency b a s i s .

The Civil  Aeronautics Branch has r ecen t l y  taken some hopeful 
f i r s t  s t eps  toward e s t a b l i s h i n g  the ad m in i s t r a t iv e  machinery fo r  the 
formulat ion and enforcement of  coherent  a i r p o r t  noise  p o l i c i e s .  A 
newly formed committee with r e p re se n t a t i v e s  from a l l  concerned d iv i s io n s  - 
F l i g h t  Standards and Regula t ions ,  Aviat ion Sa fe ty ,  Airworthiness 
Requirements and so on - i s  charged with re-examining,  r a t i o n a l i z i n g  and 
expanding a l l  noise  r e l a t e d  a c t i v i t i e s .

NOISE CERTIFICATION

Over the pas t  decade the  Aviation Indust ry  has,  on a world­
wide b a s i s ,  undertaken a remarkably in te nse  noise  reduction program, 
recognizing t h a t  c om pa t ib i l i ty  with a i r p o r t  neighbors i s  e s s e n t i a l  in 
i t s  own long-term s e l f - i n t e r e s t .  A f te r  a l l ,  we need only consider  the 
example of  the r a i l r o ad s  which, a genera t ion ago, committed economic 
h a r a - k i r i  through b l a t a n t  d is re gard  of pub l ic  opinion.  Anyone with 
normal hear ing may v e r i fy  the improvement (and the d e s i r a b i l i t y  fo r  y e t  
more measures 1) by spending some time under an approach path to a major 
a i r p o r t  and noting the d i f f e r en c e  in noise l e v e l s  generated by one of 
the new wide-body t r i - j e t s  (L-1011 or DC-10) and o the r  la rge  a i r c r a f t .

These newer j e t s  demonstrate the most s t r a i g h t  forward path 
to con trol  of  a i r p o r t  noise:  reduct ion of source s t r e n g th .  Many var ied  
and ingenious technical  approaches are ex tens ive ly  documented. I comment 
here only on the  importance of bear ing in mind the d i s t i n c t i o n  between 
sound power and n o i s i n e s s . A i r c r a f t  no is in ess  can be reduced wi thout  a 
corresponding reduct ion in sound power: f o r  example by r e d i s t r i b u t i o n  
of  a co u s t i c  energy to  benign ranges of  the spectrum or by cunning use of 
eng in e /a i r f ra me  geometry to change d i r e c t i v i t y .  Since the loudest  source 
always dominates an a c o u s t i c a l l y  heterogeneous environment,  replacement 
of  the n o i s i e s t  cu r ren t  a i r p lanes  by newer models producing about lOdB 
less  noise  wi l l  be h e a r t i l y  welcomed.

American agencies have taken the r egu la to ry  lead through 
in t r o d u c t i o n  of  noise  requirements as a p recondi t ion to the gran t ing of 
a i rw orth iness  c e r t i f i c a t e s .  In 1969 s tandards  were adopted l im i t in g  noise  
genera ted by subsonic  j e t s .  These were recen t l y  extended to cover newly 
manufactured examples o f  a i rp lan es  whose type c e r t i f i c a t e  was granted p r i o r  
to 1969 and to smal le r  "general av ia t ion"  a i r c r a f t .  The Americans are 
c u r r e n t ly  formulat ing rules  to force  " r e t r o f i t "  of  o ld e r  a i r p l a n e s .
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Canada's lack of  s i m i l a r  s tandards  i s  no big copout: the 
major c o n t r ib u to r s  to our a i r p o r t  noise  being of American manufacture.
(Over 85% of  Canada's t o t a l  commercial f l e e t  i s  American made. The 
l a r g e s t  non-American a i r c r a f t :  Quebecai r ' s  t h ree  65 passenger B A C - l l l ' s . )
Our immediate, concern is  to ensure t h a t  Canadian c a r r i e r s  opera te  only 
the l a t e s t  and q u i e t e s t  a i rp la nes  and w i l l  not ,  f o r  example purchase 
noisy secondhand equipment outlawed by the Americans.

The MOT is  explor ing a r a t h e r  d i f f e r e n t  approach to noise  
c e r t i f i c a t i o n  - more app ro pr i a te  to a country t h a t  i s  not  a major 
manufacturer  o f  commercial a i r c r a f t .  Noise s tandards  appl ied  d i r e c t l y  
to a i r p o r t s  would focus countermeasures on the quan t i ty  o f  u l t imate  
i n t e r e s t  - community no ise .  Such an a i r p o r t  noise c e r t i f i c a t i o n  scheme 
would t a i l o r  approach and depar ture  routes  to  both a i r c r a f t  type and 
popula t ion d i s t r i b u t i o n .  Spec i f ied  runways may be r e s t r i c t e d  to  c e r t a i n  
types or  to c e r t a i n  hours of  ope ra t ion .  Though now only a t  the  d iscuss ion  
s t a g e ,  extension and r a t i o n a l i z a t i o n  of  our p re sen t  noise abatement f l i g h t  
procedures could even tual ly  pave the way to a comprehensive s e t  of  regu la t ions  
c u r t a i l i n g  growth of or  change in the noise  dosage de l ive re d  to  the a i r p o r t  
neighbor.

NOISE ABATEMENT PROCEDURES

The procedures adopted by the cockp i t  crew and a i r  t r a f f i c  control  
can d r a s t i c a l l y  a f f e c t  the p a t t e rn  of noise  reaching the ground during a 
t a k e - o f f  or  land ing.  As a very obvious example, a climbing turn  immediately 
a f t e r  l i f t - o f f  can s h i f t  maximum noise  exposure from areas  in l i n e  with 
runways to the r i g h t  or to the l e f t .  In Canada a v a r i e ty  of noise  abatement 
procedures are  s p e c i f i e d  f o r  l a r g e r  a i r p o r t s  (Montreal ,  Ottawa, Toronto,  
Hamilton, Winnipeg, Edmonton, Vancouver).

These procedures are  published in ‘Canada Air  P i l o t 1 - the Min is t er  
of  T r an s p o r t ' s  o f f i c i a l  i n s t r u c t i o n s ,  to a i rcrews using Canadian a i r p o r t s .  
U n fo r tu n a te ly , the procedures are  o f t en  circumvented: the l e g a l i t y  of  c e r t a i n  
ones has been chal lenged and so f a r  the re  has been no d e f i n i t i v e  cour t  t e s t .
The MOT is  c u r r e n t l y  educat ing a i r  t r a f f i c  c o n t r o l l e r s ,  p i l o t s  and inspec to rs  
on the  importance of  noise  abatement and is  studying amendment of the 
re g u la t io n s  to make i t  c l e a r  t h a t  compliance is  mandatory and to enable 
e f f e c t i v e  enforcement.

In so f a r  as p r a c t i c a b l e  c u r r e n t  procedures are  t a i l o r e d  to local  
cond i t io n s .  At Montreal ' s  Dorval A i rp o r t ,  fo r  example, a noise  abatement 
curfew r e s t r i c t s  a i r p o r t  use between midnight and 7:00 A.M. Air t r a f f i c  
c o n t r o l l e r s  as s ig n  runways so as to avoid concent ra t ion of  t r a f f i c  over any 
one s e c t io n  of the c i t y .  Other measures include re qu ir ing  p i l o t s  to turn  
20 degrees r i g h t  immediately a f t e r  taking o f f  to the nor th -west .  Should 
wind condi t ions  d i c t a t e  south weste r ly  t a k e -o f f s  (runways 24L and 24R) t h r u s t  
must be reduced as soon as p r a c t i c a b l e  to o f f e r  a degree o f  r e l i e f  to re s iden t s  
in a development abu t t in g  the a i r p o r t  fence.
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I w i l l  p re sen t ly  d iscuss  the noise abatement t h r u s t  cut-back 
in some d e t a i l .  But f i r s t  i t  should be emphasized t h a t ,  in genera l ,  
a hos t  of  c o n f l i c t i n g  f a c to r s  in f luence  the p r e s c r i p t i o n  o f  noise 
abatement procedures.  Use o f  p r e f e r e n t i a l  runways can,  fo r  example, 
be precluded by wind condi t ions  and inf luenced  by fuel  conserva t ion  
requ i re me n ts . Even as seemingly s t r a ig h t - f o r w a r d  a measure as a l a t e  
n ight  curfew can be complicated.  I t  may have to be waived i f ,  for  
in s t a n c e ,  s t rong head winds or  en - ro ute  mechanical problems delay an 
incoming f l i g h t .  In p r a c t i c e  the  a i r p o r t  manager wil l  accede to reques ts  
fo r  a f t e r  curfew opera t ions  under ex tenuat ing  circumstances ( tak ing  in to  
cons ide ra t i on  the bas ic  noi s in ess  o f  the a i r c r a f t  type) .  Exceptions may 
a ls o  be made to allow schedul ing of  ex t r a  f l i g h t s  to meet the Christmas 
sea son ' s  heavy demand.

THRUST CUT-BACK

By way of i l l u s t r a t i n g  the many c o n f l i c t i n g  aspec ts  of  noise  
abatement procedures,  cons ider  t h r u s t  reduct ion a f t e r  t a k e - o f f  - a 
procedure not  ge ne ra l ly  recommended by the MOT. Cutt ing back a j e t  
eng in e ' s  t h r u s t  reduces the v e lo c i ty  o f  the a i r  exhausted from the t a i l  
p ipe:  f o r  a pure j e t  the  a s s o c ia t ed  decrease  in mean square sound pressure  
r a d i a t e d  to the  f a r f i e l d  can be es t imated (from L igh th i111s ce l eb ra ted  U 
Law) as being propor t iona l  to the  four th power o f  the  r a t i o  o f  the f ina l  
to i n i t i a l  t h r u s t s .  This im pl i es ,  f o r  in s t a n ce ,  approximately 4dB noise 
reduct ion  corresponding to a 20% t h r u s t  out-back.  For fan j e t s  the noise 
reduct ion i s  even less  because the  dominant no ise ,  generated by engine 
b l ad ing ,  i s  a weaker func t ion  o f  exhaust  v e lo c i ty .  In p r a c t i c e  the 
permiss ib le  degree of  t h r o t t l i n g  back i s  such t h a t  the  a i r c r a f t  cont inues  
cl imbing f a s t  enough to c l e a r  any obs ta c le s  - even in the event  of  an 
engine f a i l u r e .

Due to the reduct ion  in climb angle (approximately equal to the 
change in t h r u s t  d iv ided by gross weight) the a i r c r a f t ' s  a l t i t u d e  subsequent  
to cut -back  wi l l  be le ss  than i t  would have been under fu l l -power .  The 
opposing e f f e c t s  o f  reduced source noise and decreased d is tance  sepa ra t in g  
source and observer  j u s t  balance a t  some poin t  along the ground t r a c k .  For 
poin ts  f u r t h e r  out  the noise reaching the ground i s  a c t u a l l y  g r e a t e r  than 
wi thout  t h r u s t  reduct ion .  By way of  i l l u s t r a t i o n ,  f o r  a Boeing 707-320B 
a s tanda rd  cut-back wi l l  decrease  noise  le ve ls  only a t  points  between 3 and 
4 miles from b rak e - r e le ase  and by le ss  than 2 EPNdB: subsequent points  
re ce ive  up to 5 EPNdB more noise  than without  "noise abatement".  Accordingly,  
t h i s  p r a c t i c e  of ten  r e s u l t s  in marginal r e l i e f  fo r  a few people a t  the 
expense o f  a l a r g e r  inc rease  f o r  a much g r e a t e r  number.

To f u r t h e r  complicate m a t t e r s ,  meteorological  condi t ions  s t ro ng ly  
i nf lu ence  both sound propagat ion and a i r c r a f t  performance.  This influence" 
tends to be so complicated as to preclude formula t ion o f  r ead i l y  appl ied  
ru les  of  thumb ( f o r ,  say,  the e f f e c t  o f  ou ts id e  temperature on the 
d e s i r a b i l i t y  of  t h r u s t  cu t -back) .  Economic f a c to r s  such as time between 
engine overhauls  and - o f  in c re as in g  c u r r e n t  concern - fuel consumption 
as well  as the crew's work load are  a l so  s t ro ng ly  a f f e c t ed  by the t a k e - o f f /  
c l imb-out  t h r u s t  schedule,
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In a happy, i f  in frequent ,  confluence of  e f fec ts  changes in 
source st rength  and separat ion ac t  in harmony to a l l e v ia t e  noise when 
th ru s t  is  reduced during landing approach. Thus raising  Instrument 
Landing System beams from 2} to 3 degrees is  good for  more than the 
modest 14 dB at tenuat ion indica ted by th$ inverse square law. According 
to a recently implemented MOT policy 3 dégree gl ide slopes are to be 
standard in a l l  new i n s t a l l a t i o n s :  older  2i degree Instrument Landing 
Systems are to be ra ised to 3 degrees as soon as possible - p r io r i t y  
being based on t r a f f i c  densi ty.

MONITORING

Even a cursory acquaintance with the pr inc ip les  of  control 
theory indica tes the need for  d i r e c t  sensing of the var iable  to be 
u l t imately  contro l led .  The feedback signal so obtained opens the way 
to the many advantages of  closed-loop control :  not the l e a s t  of  these 
being the p o s s ib i l i t y  of  pos i t ive  control in face of  time dependent or 
imprecisely defined system parameters. Thus, oh -s i te  measurement of  
community noise levels  is  fundamental to evaluating the ef f icacy o f  or 
the compliance with ex is t ing  noise abatement procedures and determining 
the d e s i r a b i l i t y  of  modificat ions or addit ions.

The MOT current ly  operates mobile noise monitoring vans in the 
Montreal and Toronto areas to check out complaints and to a l e r t  a i rp o r t  
management of  potential  problems. In other  a r e a s s inspectors  take 
i so la te d  readings with portable meters. Extensive but shor t  term 
monitoring programs aimed a t  determining the extent  of  a i rp o r t  noise 
impact have been car r ied  out through MOT sponsored programs a t  Montreal, 
Toronto and Vancouver.

These l imited programs may ul t imate ly  become the antecedents 
for  permanent noise monitoring i n s t a l l a t i o n s  manned by fu l l - t im e  acous t ica l ly  
t r a ined  s t a f f .  An MOT group is  current ly  studying the p o s s ib i l i t y  of  
i n s t a l l i n g  a complete monitoring system., including permanently in s t a l l e d  
microphones with a fu l l  complement of  recording and computing equipments 
a t  a s ing le  large a i r p o r t .  This p i l o t  p ro jec t  would e s tab l i sh  procedures; 
s tandards,  cost and manpower requirements fo r  possible general appl ica t ion .

LAND USE CONTROL

Notwithstanding the foreseeable countermeasures, some areas close 
to busy a i rpo r t s  are bound to continue being too noisy for  r e s iden t ia l  
development. Obstacles to s e t t in g  c e r t i f i c a t i o n  standards or f l i g h t  
procedures - measures under sole purview of the MOT - can seem modest in 
l i g h t  of  the morass of con f l i c t ing  in t e r e s t s  confounding compatible land 
use.

Though responsible fo r  construct ion of new a i rpo r t s  and expansion 
of  ex i s t i ng  ones, the federal  government may control land not ac tual ly  owned 
only through l imi t ing  obst ruct ion heights .  Municipal i t ies - always under 
heavy pressure to develop - are responsible (sub ject  to provincial  controls)  
for  zoning and fo r  f inancing many a i rp o r t  r e la ted  se rv ices .
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To head o f f  poss ib le  i n t roduc t ion  of  new a i r p o r t s  under the 
' f l y  now, pay l a t e r '  p lan ,  the federa l  government can, and does,  
purchase more land than needed fo r  the  actual  a i r p o r t .  For example, 
a t  the St .  Scholas t ique  s i t e  of  the New Montreal In te rn a t io n a l  A ir po r t  
88,000 acres  were expropr ia ted :  le ss  than 20% is  needed fo r  ac tual  
f a c i l i t i e s .  Both federa l  and prov inc ia l  governments are committed to 
p o s i t i v e  ac t io n  promoting compatible development of  the  excess.

With regard  to e x i s t i n g  s i t e s ,  i t ' s  easy to p o s tu la te  a su re ­
f i r e  formula fo r  t r o u b le :  take a busy a i r p o r t ,  surround i t  by dense 
urban development. For smal le r  a i r p o r t s ,  not  so surrounded,  the  job 
is  to a n t i c i p a t e  and head o f f  incompatible  land use. Except fo r  o u t r i g h t  
purchase,  MOT countermeasures ag a in s t  unsu i t ab le  development are r e s t r i c t e d  
to  the provis ion of advice and moral suppor t  to o the r  a u t h o r i t i e s .  The 
advice is  of ten  based on contour maps o f  equal noise  exposure.  These 
are  used, fo r  example, by the Central  Mortgage and Housing Corporat ion 
to deny loans fo r  r e s i d e n t i a l  cons t r uc t io n  in very noisy a reas .

THE "NEF" METHOD

The 'Noise Exposure Forecas t '  (or  NEF) is  a method adopted by 
(among o th e r s )  the MOT to produce contours of equal noise  exposure from 
a i r p o r t  ope ra t io n s .  I t  i s  the s ing le  i tem in our noise  control  arsenal  
drawing the  s e v e r e s t  techn ica l  c r i t i c i s m .  Very b r i e f l y :  based on 
f o r e c a s t s  of  fu tu re  t r a f f i c  the method a ttempts  to sum a i r c r a f t  generated 
' n o i se  energy'  ( in  some reasonable  sense analogous to sound energy) inc id en t  
on a p a r t i c u l a r  lo ca t ion  during a given time i n t e r v a l .  This U.S. developed 
method has been chal lenged both as to fundamental approach and on d e t a i l e d  
execution - as well as on a v a r i e ty  o f  le s s  l o g i c a l l y  motivated grounds.

Undoubtedly aspects  of  the  method are wide open to c r i t i c i s m .  
C er ta in ly  the NEF contours  cannot be the  so le  end r e s u l t  of  a co u s t i c  ana ly s i s .  
But, some gene ra l l y  app l i cab le  means of  i n j e c t i n g  a i r c r a f t  noise  conside ra t ions  
in to  land use planning is  undoubtedly e s s e n t i a l .  I t  i s  the general  consensus - 
p r e t t y  well throughout the world - t h a t  land use guide l i n e s  are b e s t  based 
on an index of cumulative exposure:  the NEF seems to be the  most soundly 
based of a number of  reasonably  well c o r r e l a t e d  in d ice s .

In the absence o f  a c l e a r l y  su p e r io r  method the MOT must continue 
to  re ly  on the NEF to provide na t iona l  s t andard s .  Comparison of  cu r ren t  
wi th h i s t o r i c a l  data  being of  such t r anscendenta l  importance to p lanning ,  
we should not  l i g h t l y  d is ca rd  an e s t a b l i s h e d  y a rd s t i c k !  Forecas t  data and 
a i r c r a f t  and opera t iona l  parameters are  n a t u r a l l y  s u b j e c t  to cont inual 
updating and refinement .  In add i t io n  we p e r i o d i c a l l y  review fundamental 
p r i n c i p l e s  and r econs id e r  the mer i ts  of a l t e r n a t e  p r a c t i c e s .

CONCLUDING REMARKS

The reade r  may have concluded ( c o r r e c t l y ! )  t h a t  the ad m in i s t r a t iv e  
a spec ts  of a i r p o r t  noise  control  pose extremely complex and chal lenging 
problems - perhaps even e c l i p s i n g  techno log ical  i s su e s .  Hopeful ly ,  we are 
making p ro gres s .  We now recognize  t h a t  noise  control  requ ir e s  an ongoing 
e f f o r t ;  t h a t  p reven ta t ive  measures are  p re fe ra b l e  to the c u r a t iv e :  t h a t  
r eg u la t io n  is  c a l l e d  f o r ,  not  publ ic  r e l a t i o n s .
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Almost a hundred years  ago Henry David Thoreau w ro te , “Thank 
God, man cannot as y e t  f l y ,  and lay waste the sky as well as the e a r th ! "
A g re a t  deal more coordinat ion  and concentra ted  e f f o r t  w i l l  be requ ired  
to  prove Thoreau's  fea rs  u n j u s t i f i e d .  You, the  acous t i c  f r a t e r n i t y ,  
can help out  through your co n s t r u c t iv e  i n t e r e s t  in r e g u la t i o n s ;  by 
providing q u a n t i t a t i v e  feedback and suggest ions  f o r  improvement; by 
educat ing the p u b l i c ,  both formal ly in course o f  jobs and informal ly  
through family and neighbours.

Through our combined e f f o r t s  we may y e t  continue to enjoy the 
many b e n e f i t s  o f  a v ia t io n  while a l l e v i a t i n g  i t s  noi se .  Who knows, the 
a i rp l a n e  may y e t  become ( to  c r ib  a l i n e  from Milton) the "Sweet b i rd  than 
s h u n n ' s t  the noise  of f o l l y " .

* * * * * *

THE UNIVERSITY OF CALGARY ACOUSTICS GROUP 

H. Jones
Department of Physics ,  Univers i ty  of  Calgary 

Calgary 44, Alber ta

Work in acous t ic s  a t  the Unive rs i ty  o f  Calgary is  spread widely 
through the Univers i ty  and is  a c t i v e l y  pursued in two f a c u l t i e s ,  Engineering 
and Arts  and Science,  with an i n t e r e s t  being taken in the su b je c t  by two 
o t h e r s ,  Medicine and Environmental Design. The i n t e r e s t  and a c t i v i t y  in 
the area appears to be inc re as in g  and the  number of  co-opera t ive  p ro jec t s  
between the  d i f f e r e n t  ind iv id ua ls  involved is  a lso  in c reas in g .  There is  
s u f f i c i e n t  i n t e r e s t  in a c t iv e  l i a i s o n  between the  d i f f e r e n t  ind iv id ua ls  
fo r  the suggest ion of the  c rea t i on  of  a Univers i ty  o f  Calgary Acoustics 
Group to be considered s e r i o u s l y .  Recognition of  a common bond would be 
impl ied by the t i t l e  and the  ex is t ence  of  the Group should f u r t h e r  the 
provi s ion  of  more j o i n t  courses in bas ic  top ic s  in the s u b jec t  a t  approximately 
graduate  l e v e l .

The p re sen t  and immediately p ro jec ted  work in acous t i c s  i s  l i s t e d  
( in  a b s t r a c t  form) below:

Dr. A.G. Doige, Head, Mechanical Engineering Department i s  engaged 
in resea rch concerned with the dynamic c h a r a c t e r i s t i c s  of  acous t i c  and 
mechanical systems by t r a n s i e n t  t e s t i n g .  '■

This research is  aimed a t  the p r e d ic t io n  and control  of  pressure  
p u ls a t io n s  in natu ra l  gas pumping s t a t i o n s .  Excessive pressu re  v a r i a t i o n  
ad jacen t  to r e c ip r o c a t in g  compressors of ten  produces dangerous mechanical 
v ib r a t io n  in  the piping system and reduces compressor e f f i c i e n c y .  The 
approach taken is  to ob ta in  the acous t i c  impedance of  the  l i n e  near  the 
compressor from f i e l d  p ressu re  measurements. Acoustic c h a r a c t e r i s t i c s  of 
components such as muff lers  ( a t t e n u a to r s  or  snubbers)  are  obta ined s i m i l a r l y  
from f i e l d  pressu re  da ta .  Laboratory ana lys i s  of  the recorded data  allows 
the  c a l c u l a t i o n  o f  the p ressu re  d i s t r i b u t i o n  throughout the o r ig ina l  system


