
Regu la t i ng  Occupat ional  Exposure to  Noise - A Review 
(Revised September 1982)

D.A. Benwell 
Non-Ioni zing Rad ia t i on  Sec t ion 

Rad ia t i on  P r o t e c t i o n  Bureau 
Environmental  Heal th D i r e c t o r a t e  

Nat ional  Heal th and Welfare 
Ottawa,  Ontar io

A b s t r a c t

A b r i e f  h i s t o r i c a l  background t o  occupa t i ona l  
no i s e  r e g u l a t i o n s  is  provided with a d e s c r i p t i o n  of  the 
" d o s e - r e l a t i o n s h i p s "  used t oday .  A summary of  the 
r e g u l a t i o n s  ( e x i s t i n g  and proposed)  in Canada is  
p r e s en t e d  o u t l i n i n g  noise  l i m i t s  and v a r i ou s  a l t e r n a t i v e  
noi s e  p r o t e c t i o n  measures .  The b e n e f i t s  of  hear ing  
c o n s e r v a t i o n  p r o g r a m m e s  and e d u c a t i o n ,  and t h e  
l i m i t a t i o n s  of  p r e s en t  r e g u l a t i o n s  are  d i s cu s s ed .  
Methods of  assessment  of  compensat ion f o r  occupa t i ona l  
n o i s e - i nd uce d  hear ing los s  are a l so  d e s c r i b e d .

Sommaire

Cet article est un résumé historique de la 
réglementation concernant l ’exposition au bruit en milieu 

de travail et description des relations dose-effet 

utilisées aujourd'hui. Un sommaire des règlements 

canadiens (en vigueur et proposés) est présenté incluant 
les niveaux sonores limites ainsi que diverses mesures 

possibles de protection contre le bruit. Il est également 

question des avantages que présentent les programmes de 

protection de l'ouïe et d'éducation en la matière, et des 

limites des règlements actuels. On trouve en outre une 

description des méthodes de calcul des indemnités à verser 

en cas de troubles de l'audition résultant de l'exposition 
au bruit en milieu de travail.

1. Background 

1.1 H i s t o r y

Loss of  hear ing  from /exposure to  i n d u s t r i a l  no is e  was r ecogn ized  as 
e a r l y  as 1831 by J .  Fasbrooke^ . Since t h a t  t ime numerous surveys  of  the 
hear ing  of  i n d u s t r i a l  workers have been made both in Europe and North America.  
Ea r ly  i n v e s t i g a t o r s  f e l t  t h a t  a s i n g l e  value  f o r  the  nois e  l eve l  a t  a l l  
f r e q u e n c i e s  would be adequate fo r  d e f in in g  a s a f e  l e v e l .  However, by the  
19 5 0 ' s i t  was c l e a r  t h a t  proposed nois e  l i m i t s  should cons ide r  o the r  phys i ca l
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A portable and powerful team for
Reverberation Time ° Airborne Sound Insulation

Building Acoustics Analyzer Type 4418
In many countries building acoustics calculations are not 
performed according to ISO standards. Therefore we wrote 
39 different programs and put them in the 4418’s micropro
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and performed automatically. The 4418 can control automat
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Battery operated

Measures in third octave 
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octave and A-weighted 
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building acoustic Investigations
impact Sound Insulation - Sound Power

Some ©f the calculations possible with the 4418 

Option Calculations

Opt. Necessary Dafta S tandard Resyfit o f C a lcu la t io n Range

Mo. Hz

00 No Option Calculations

12 Correction Spectrum in Backgr. Levei' DIN 52210 Correction of Normalized Impact Level 100-8000

12 Normalized Level Difference + Index DIN 52210 LSM (LuftschallschutzmaB) 100-3150

12 Normalized Impact Level + Index DIN 52210 TSM (Trittschallschutzmab) 100-3150

20 Receiving Room and Background Levels * ISO 140 Removal of Backgr. Levei Correction 100-8000

21 Receiving Room and Background Levels * ISO 140 Background Level Correction 100-8000

22 Any Measurement * Circ. 29/6/72 Octave Conversion of all Measurements 100-8000

22 Any Calculated Level Difference * Circ. 29/6/72 D dB(A) (Octaves, Pink Source) 100-5000

22 Any Calculated Level * Circ. 29/6/72 dB(A) Calculation (Octaves) 100-5000

23 Any Measured or Calculated Level * NF S 31-052 dB(A) Calculation 100-5000

23 Any Level Difference * NF S 31-051 R dB(A) (Pink Source) 100-5000

30 Receiving Room and Background Levels * ISO 140 Removal of Backgr. Level Correction 100-8000

31 Receiving Room and Background Levels * ISO 140 Background Level Correction 100-8000

32 Any Measurement Octave Conversion of all Measurements 100-8000

32 Standardized Level Difference + index NEN 1070 i(iu) (Octaves) 100-2500

32 Standardized Impact Level + Index NEN 1070 l(co) (Octaves) 100-2500

40 Receiving Room and Background Levels * ASTM E492-73T Removal of Backgr. Level Correction 100-8000

41 Receiving Room and Background Levels • ASTM E492-73T Background Level Correction 100-8000

42 Level Difference + Index ANSI E336-77 NIC (Noise Insulation Class) 3) 125-4000

42 Standardized Level Difference + Index ANSI E336-77 NNIC (Norm. Noise Insulation Class) 3) 125-4000

42 Normalized Level Difference + Index ANSI E336-77 FSTC, STC (Sound Transmission Class) 3) 125-4000

42 Normalized Impact Level + Index ASTM E492-73T IIC (Impact Insulation Class) 3) 100-3150

50 Receiving Room and Background Levels * ISO 140 Removal of Backgr. Level Correction 100-8000

51 Receiving Room and Background Levels * ISO 140 Background Level Correction 100-8000

52 Any Measurement * Octave Conversion (1/3 Octave Step) 100-8000

52 Normalized Level Difference + Index ÛNORM S 5100 LSM (Luftschallschutzma5) 100-3150

52 Normalized Impact Level + Index ÔNORM S 5100 TSM (Oct.. Conversion, 1/3 Oct. Step) 100-4000

90 Receiving Room and Background Levels * ISO 140 Removal of Backgr. Level Correction 100-8000

91 Receiving Room and Background Levels * ISO 140 Background Level Correction 100-8000

92 Any Measurement Octave Conversion of all Measurements 100-8000

93 Any Level dB(A) Calculation 100-8000

94 Any Level or Level Difference Rounding to nearest dB 100-8000

95 Any Measurement 'Run': Same Frequency 100-8000

96 Any Measurement As above, 15 Measurements averaged 100-8000

Notes:
1) * means: Press ‘Option’ to perform Calculation.
2) For each group. Measurement in ‘Run' stops after the underlined frequency, if Program Switch No.5 is Closed.
3) Program Switch No.1 must be open. (If closed, ANSI/ASTM  Index Calculations are perform ed without 8dB  Rule).
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c h a r a c t e r i s t i c s  of noise in add i t ion  to i n t e n s i t y .  An example of e a r l i e r  
ph i losophy is  r e f l e c t e d  in K r y t e r ' s  monograph on the "Ef fec t s  of Noise of 
Man"' ' .  This was a comprehensive review of a l l  the l i t e r a t u r e  on t h i s  sub jec t  
up to t h a t  da te ,  recognizing the need to consider  the component f reque nc ies  and 
the  bandwidth of f requencies  t h a t  have common e f f e c t s  in eva lua t ing  the hazard 
o f  a given exposure to no ise .  For the next 15 or so years  a number of 
damage-r isk curves were produced by i n v e s t i g a t o r s ,  r e l a t i n g  noise exposure 
l eve l  with du ra t ion  of exposure and the frequency of the no ise.

The use of A-weighted sound leve l s  as a measure of hazard to hearing 
became common a f t e r  1967. The A-weighting network in a sound level  meter 
e l e c t r o n i c a l l y  weights the ampli tudes of sound in the various  f r equenc ies  in 
the audible  spectrum approximately in accordance with the average pers on ' s  
hear ing s e n s i t i v i t y  and sums the r e s u l t i n g  weighted sound spectrum to obta in a 
s i n g l e  number (dBA).

B o t s f o r d ^ ,  Passchier-Vermeer ^ , R o b i n s o n ^ ) ,  Cohen e t  a l ^ )  found 
t h a t  A-weighted sound leve l s  ind ica ted  hazard to hearing as well as octave-band 
sound pressure  l e v e l s ,  noise r a t i n g  numbers, e t c .  Because of i t s  s i m p l i c i t y  
and accuracy in r e l a t i n g  hazard to hear ing,  the A-weighted sound level  was 
adopted as the measure fo r  assess ing  noise exposure by the American Conference 
of Governmental I n d u s t r i a l  Hygienist s  (ACGIH), in 1967.

The es tab l i shment  of l i m i t s  of noise exposure re q u i r e s  the  
con s ide ra t io n  of many f a c t o r s .  These include:  the r e s u l t s  of surveys 
i n v e s t i g a t i n g  noise- induced hear ing loss  and t h e i r  a p p l i c a b i l i t y ;  methods of 
noise exposure c o n t r o l ,  t h e i r  cost  and f e a s i b i l i t y ;  and of primary importance,  
the percentage of the group es t imated  to be p ro te c t ed  by the e s ta b l i s h e d  
1 i m i t s .

There has been a cons ide rab le  con troversy  over the approp r ia te  l i m i t s  
to be s e t ,  p a r t i c u l a r l y  in the United S t a t e s .  The development of re g u la t i o n s  
in the U.S. i s  of p a r t i c u l a r  i n t e r e s t ,  as they most c lo se ly  resemble the 
development of Canadian r e g u l a t i o n s .

The f i r s t  Federal  re g u la t i o n  in the  U.S. l i m i t in g  noise exposure,  
s p e c i f i c a l l y  to prevent  hearing l o s s ,  was in the Health acd Safe ty  Regulat ions 
of the Publ ic  Contracts  (Walsh-Healey) Act,  May 1969  ̂ ! . This reg u la t io n  
incorporated  the noise exposure l i m i t s  adopted by the American Conference of 
Governmental I n d u s t r i a l  Hygienis t s  (ACGIH), shown in Table 1.1.

S c i e n t i f i c  data at  t h a t  time on noise- induced hearing loss  ind ica ted  
t h a t  a l i m i t  of 90 dBA for  a 8-hour day, 40-h/week exposure over a working 
l i f e t i m e  would p r o t e c t  about 90% of the people exposed to t h i s  level  from a 
hearing loss  s u b s t a n t i a l  enough to i n t e r f e r e  with speech communication. The 
ACGIH increased the l im i t  5 dB, fo r  each halving of the exposure t ime,  s ince 
the re  was evidence t h a t  the ear  could t o l e r a t e  higher  l eve l s  fo r  sho r te r  
pe r iods  of t ime.  Fu r ther ,  i f  the noise is i n t e r m i t t e n t  in nature  (with r e s t  
per iods  between exposure) ,  the  ear  could t o l e r a t e  considerab ly more aco us t ica l  
energy than fo r  un in te r rup ted  exposure to continuous no ise .  A l i m i t  of 140 dB 
peak sound pre ssure  leve l  was recommended at  t h a t  t ime fo r  impulsive noises .

In 1970 the Occupational  Safe ty  and Health Act (OSHA) was passed in 
the United Stated' '  and in 1971 the Walsh-Healey Safe ty  Regulat ions  were
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adopted under this Act. In 1972 the National Institute for Occupational Health 
and Safety (NIOSH), reviewed the published data available on noise-induced 
hearing loss along with data from their research studies, and made 
recommendations to OSHA for a noise health standard1, One of the principle
changes recommended by NIOSH was the lowering of the basic standard from 90 dBA 
to 85 dBA. To this date this recomendation (1982) has not been adopted in its 
entirety by OSHA.

On January 16, 1981, OSHA published 29 CFJLPart 1910, "Occupational 
Noise Exposure; Hearing Conservation Amendment", ' ' in the U.S. Federal 
Register as a final,,ipuAe to become effective April 15, 1981. This was amended 
on August 21, 1981' The exposure criteria of this regulation have been
hotly disputed by employer and employee representatives, and still are not 
finally settled. The regulation as printed, allows a maximum time-weighted 
average sound level (TWA) of 90 dBA for 8 hours, with a 5 dB dose-trading 
relation. It does, however, require noise-exposure monitoring to identify 
employees exposed to a 8 hour TWA of 85 dBA or greater; in which case a hearing 
conservation program must be implemented, including baseline and annual 
audiometric testing.

In addition there has been a move in recent years, lead by the U.S. 
Environmental Protection Agency (EPA), to use a dose-trading relation of 3 dB 
as opposed to 5 dB. Simply expressed, this means that the limit is increased 
3 dB for each halving of the exposure time. A 3 dB dose-trading relation is 
used almost exclusively in Europe ,oa, the grounds of it being the best 
relationship for hearing conservation' '. The 3 dB dose-trading relation may 
be simply measured by the Equivalent Sound Level (LF n ). The Equivalent Sound 
Level is a single value of sound level for any desirable duration,-, which 
includes all of the time-varying sound energy in the measurement period' 5 ’. 
In his report "Effects of Noise on Man", Thiessen states "a good deal of 
legislation aimed at hearing conservation has been passed that allows 5 dBA 
higher levels for each reduction in exposure time by a factor of two; the 
supporting data for this originated primarily from temporary threshold shift 
(TTS) experiments. This trading relation is not accepted by all authorities 
and is probably, in many cases, a practical compromise. There is at least as 
much evidence that the increase should be just 3 dB instead of 5 dB, which also 
has the merit of simplicity of concept as well as dosage measurement."' ' It 
has the additional advantage of giving a simple method of handling impulse 
noise - which can be included in the L„ measurement. Impulse noise has long 
been felt to be responsible for a higher risk of hearing loss than that given 
by the total noise-dose criteria now used. This view was supported by the 
World Health Organization who recommended research in this area' 9 '.

1.2 Occupational Hearing Loss in Canada

There have been very few ^published studies on occupational 
noise-induced hearing loss in Canada' 3 '. A recent study.,. ̂ "Progression of 
Noise-Induced Hearing Loss in Specific industries in Canada"^ was submitted 
to the Non-Ionizing Radiation Section of the Department of Health and Welfare, 
March 1982. It is anticipated that this report will be published in the 
Environmental Health Directorate publication series.

A major deterent to the study, from the outset, was the reluctance of 
industries with ongoing hearing conversation programmes to make their records
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a v a i l a b l e  for  the  survey.  To summarize the f in d ings  of the p ro j e c t  as a whole: 
S e r i a l  audiograms from th ree  i n d u s t r i e s  taken over a 10 to 15 year  period in 
r e l a t i v e l y  la rge  samples of i n d i v i d u a l s ,  allowed the eva lua t ion  of the 
progr ess ion  of hear ing loss  due to noise exposure within su b jec t .  This i s  in 
c o n t r a s t  to the t r a d i t i o n a l  c r o s s - s e c t i o n a l  survey approach in which 
i n d iv id u a l s  each c o n t r ib u t e  one audiogram and the es t imate  of change in hearing 
i s  based on the average r e s u l t  for  groups d i f f e r i n g  in age and/or years of 
exp osure .

For each of the i n d u s t r i e s  considered wide d i f f e r en c e s  were noted 
across  i n d iv id u a l s  in the r a t e  of change with t ime.  This might have been due 
to  la rge  v a r i a t i o n  in s u s c e p t i b i l i t y .  However,, number of years of exposure at  
the s t a r t  of the s e r i e s  of measurements could not be acc u ra te ly  es t imated .  
Thus, a moderate change could mean e i t h e r  t h a t  the indiv idua l  was r e s i s t a n t  to 
noise and/or t h a t  he had a l ready  reached h is  asymptote for  impairment.  
S i g n i f i c a n t  d i f f e r e n c e s  due to job type were evident  for  the da ta  of one 
company. These could not be r e l a t e d  to noise l e v e l s ,  s ince  pre c ise  
measurements were not a v a i l a b l e .  Even with these  da ta ,  exac t  dosage would be 
unknown because of wide d i f f e r en c e s  in complying with r e g u la t i o n s  for  the 
wearing of hear ing p r o t e c t o r s .  In general  the g r e a t e s t  loss occurred a t  4 kHz, 
and the number of f r equencies  a t  r i s k  of exceeding the  25 dB HL fence increased 
with years of exposure.  Across job types  the r a t e  of loss  was roughly 1 to 
2 dB per yea r ,  al though younger sub jec ts  of ten showed r a t e s  in excess of 3 dB 
per year .  By comparison cont ro l  sub je c ts  were s i g n i f i c a n t l y  less  a t  r i s k  and 
the slope in hear ing loss with time was c lose  to 0 .0 .

The major recommendations t h a t  might be made on the ba s is  of t h i s  
study are t h a t  th e re  be c lo se r  monitor ing and more complete record-keeping of 
both noise le ve ls  and noise dosage.  These data might go with the indiv idual  as 
he t r a n s f e r s  from job to job or across  i n d u s t r i e s .  Unless the usage of hearing 
p ro t e c t o r s  is  s t r i c t l y  enforced,  th e re  appears to be l i t t l e  value in 
i n s t i t u t i n g  a hear ing conserva t ion  program. One encouraging b i t  of data 
garnered from one company was the g r e a t e r  compliance among younger employees, 
perhaps r e f l e c t i n g  the success of r e l a t i v e l y  recen t  upgrading of teaching and 
a d v e r t i s i n g  campaigns j o i n t l y  by i n d u s t ry ,  union and Workman's Compensation 
Board.

2. B r ie f  Desc r ip t ion  of Noise Dose Rel a t ions

One of the most c r i t i c a l  dec i s ions  t h a t  l e g i s l a t o r s  must make when 
formula t ing r e g u l a t i o n s  to prevent  occupat ional  noise- induced hear ing loss is 
to s e t  l i m i t s  of noise exposure.  Since the amount of hearing loss  incurred 
va r i e s  not only with noise l e v e l ,  but a l so  with dura t ion  of exposure,  
noise-dose r e l a t i o n s  are equal ly  impor tan t .

Ear ly  Canadian occupational  noise r e g u la t i o n s  a l l  used the  5 dB r u l e  
(a 5 dB inc re ase  in noise leve l  allowed for  a halving of exposure t im e L  .This 
r u l e  was based on a l imi ted number of s t u d i e s ,  such as those by K r y t e r ' 1' '  and 
S a t a l o f f ^ , on temporary th re sho ld  s h i f t s  (TTS). These s tudie s  in ves t ig a t ed  
the e f f e c t  of in t e rm i t t e n cy  and dura t ion  of noise exposure on the r i s k  of 
hear ing impairment.  These works were used as a basis  for  the formula t ion of 
"Guidel ines  fo r  Noise Exposure Con t r o l" '  ' and the Walsh-Healey Ac t ' ' in the 
United S t a t e s  (see Table l - . l ) .  When the d a i l y  noise exposure i s  composed of 
two or more per iods  of noise exposure of d i f f e r e n t  l e v e l s ,  the combined e f f e c t
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is ca l cu la t ed  as fo l lows .  I f  the sum of the fol lowing f r a c t i o n s :

exceeds un i ty ,  then the mixed noise exposure should be considered to  exceed the 
th re sh o ld  l im i t  value.  i n d ic a t e s  the t o t a l  t ime of exposure at  a s pe c i f i ed  
noise level  and T, in d ic a te s  the t o t a l  t ime of exposure permi t t ed  a t  t h a t  
l e v e l .

For example, i f  a worker is  exposed to 90 dBA fo r  6 hours and 95 dBA 
for  2 hours,  according to Table 1 .1 ,  he is allowed 92 dBA for  6 hours and 
100 dBA for  2 hours .  The c a l c u la t i o n  is  thus :

£ + 2 _ 13 =
8 6 12 12

This sum is g r e a te r  than 1 and th e re fo re  the  worker has been overexposed.

Recent ly the re  has been a growing t rend  towards adopting the  3 dB 
r u l e .  The 3 dB r u l e  is based on the equal energy concept  i . e .  a noise level  of 
90 dB fo r  8 hours con ta ins  the same amount of energy as a noise  level  of 93 dB 
fo r  4 hours .

This concept  may seem to be r easonable  in terms of hear ing 
co nse rva t ion ,  but i t  does not take in t e rm i t t e n cy  into  account ,  i . e .  t h a t  most 
exposure to hazardous noise l eve l s  is i n t e r m i t t e n t ,  thus  reducing the  hear ing 
hazard.  Unfortunat ley  the re  is inc reas ing  evidence t h a t  Temporary Threshold 
S h i f t  (TTS), on which e a r ly  in t e rm i t t e ncy  s t ud ie s  were based,  i s  not a good 
in d i c a t o r  of Permanent Threshold S h i f t  (PTS), or permanent no ise- induced 
hear ing los s .

The v a r i a b le s  in occupat ional  noise- induced h e a r in g- lo s s  are numerous 
and include:  d i f f e r e n c e s  in s u s c e p t i b i i t y  of the ind iv idual  to  noi se ,  
v a r i a t i o n  in noise exposure (durat ion  and l e v e l ) ,  v a r i a t i o n s  in audiometr ic  
t e s t i n g ,  TTS, so c iocus i s  ( e f f e c t  as hear ing of  noise from socia l  as opposed to 
occupat ional  a c t i v i t i e s ) ,  e t c . ,  making the a na l ys i s  of these  s tu d ies  ext remely 
comp1 ex.

In weighing the mer i t s  of the 3 dB and 5 dB t r a d i ng  r e l a t i o n s ,  i t  
would appear th a t  the s c i e n t i f i c  arguments in favour of the 5 dB r u l e  may not 
be as s t rong as appeared to be the case 10 year s  ago.

However, r ec en t ,  experiments have tended to  confirm the p r o t e c t i v e  
b e n e f i t s  of i n t e r m i t t e n c y ^ . On the o the r  hand the  3 dB r u l e  does enable 
impulse noise to be included in the measurement,  p os s ib ly  e l im ina t in g  the  need 
fo r  a sepa ra te  assessment  of impulse noise to be made. Since many i n d u s t r i a l  
ope ra t ions  conta in  high l e ve l s  of impact ( impulse)  noise t h i s  could save a 
g rea t  deal of e f f o r t  in the assessment of noise  hazard.  Fur ther  informat ion on 
the e f f e c t s  of impulse noise on hearing is  s t i l l  r e qu i red .

3. Summary of Canadian Leg i s l a t ion

Occupat ional  noise l e g i s l a t i o n  in Canada is fo r  the most p a r t  covered 
by l e g i s l a t i o n  having general  hea l th  a pp l i c a t io n  and promulgated by the  
ind iv idua l  provinces  and the Federal  Government. In some provinces  th e re  i s  
s p e c i f i c  l e g i s l a t i o n  fo r  i n d u s t r i e s  such as lumbering,  mining, c o n s t r uc t io n  and
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f o r e s t r y .  A d e t a i l e d  d e sc r i p t io n  of Canadian l e g i s l a t i o n  aiming p a r t i c u l a r l y  
a t  the p ro t e c t i o n  of workers aga ins t  the harmful e f f e c t s  of noise exposure in 
the work-place is  given in Labour Canada's p u b l i ca t io n  "1977 Occupational Noise 
Le g i s la t i on " ' '  and i t s  l a t e s t  amendment (October 1981). Since occupat ional  
noise  l e g i s l a t i o n  is  in a cont inu ing s t a t e  of change in Canada, l a t e s t  d r a f t  
r e g u l a t i o n s  are given,  where pu b l i c ly  a v a i l a b l e ,  and t a b l e s  of information are 
d a t e d .

The Federal  Government has two occupat ional  noise r e g u la t i o n s :  The 
Canada Labour Code, Noise Control Regulat ions  proclaimed in 1971, modified in 
1973'  ' ,  which cover fed e ra l  works'  under takings  and bus inesses ,  and Treasury 
Board Standards  issued in 1972 and modified in 1978 ̂  \  which have 
requirements  s im i l a r  to the Labour Code, but apply to Publ ic  Service 
departments and agenc ies.  Some 750,000 people are covered by these  two 
s t a n d a r d s . .  New d r a f t  Treasury Board Standards ,  Apri l  14, 1982, have been 
c i r c u l a t e d 11 > and i t  is  a n t i c ip a te d  t h a t  these  s tandards  will  be so modified 
s h o r t l y .

Other occupat ional  noise l e g i s l a t i o n  in C a n a d a ^ ”4^  f a l l s  wi thin 
p r ov inc ia l  j u r i s d i c t i o n ,  and thus app l ies  to the m a jo r i t y  of working Canadians.

Recent ly  the Fe de ra l / P r ov i nc i a l  Advisory Committee on Environmental 
and Occupational  Health e s ta b l i s h e d  a Working Group on Occupational and 
Environmental Noise Exposure and Hearing Conservat ion.  The presen t  terms of 
re fe rence  of t h i s  group is to prepare gu ide l ines  on occupat ional  noise and 
hear ing conserva t ion r e g u l a t i o n s .  I t  is  hoped, in t h i s  way, to encourage 
na t ion a l  agreement in t h i s  a rea,  with a firm s c i e n t i f i c  r a t i o n a l e .  This work 
is  supported by the  Canadian Standards Assoc ia t ion CSA Z107 Committee on 
Acoust ics  and Noise Control ,  whose Task Force on Occupational  Noise recommended 
such a c t io n .  The Task Force po s i t i on  is  supported by the r e s u l t s  of a 
comprehensive survey on the sub jec t  mailed across  Canada to some 150 users  of 
s tandards  on occupa t ional  no ise.  There were over 60 r e p l i e s  and a need fo r  
na t iona l  g u i de l i ne s  on occupat ional  noise and hear ing conversa t ion re g u la t i o n s  
in Canada was c l e a r l y  demonstrated.

3.1 Noise Exposure Limits

Limits  of noise exposure p resc r ibed  in Canadian occupat ional  noi se  
l e g i s l a t i o n  are shown in Table 3 .1 .  I t  is  g en er a l l y  assumed to be im p l i c i t  in 
these  re g u l a t i o n s  t h a t  noise l eve l s  are measured in a d i f f u se  sound f i e l d  with 
an omnid i rec t iona l  microphone. I t  can be seen t h a t  th e r e  are some d i f f e r en c e s  
between the var ious  r e g u l a t i o n s .  The th ree  main d i f f e r en ces  are (1) the  
v a r i a t i o n  between 85 and 90 dBA fo r  an 8 hour per day exposure,  (2) the  
v a r i a t i o n  between a 5 dB increase  fo r  a halving of exposure time prescr ibed  in 
most provinces and a 3 dB increase  fo r  a halving of exposure time presc r ibed  in 
B r i t i s h  Columbia, and (3) combined or separa te  assessment of impulse noi se .  A 
recen t  t rend toward 3 dB is  r e f l e c t e d  in d r a f t  Manitoba and Ontario l e g i s l a t i o n  
and in d r a f t  Federal  Treasury Board Guide l ines .  This enables a combined 
assessment of impulse and s t e a d y - s t a t e  noi se .  Eight  provinces spec i fy  a 
separa te  assessment fo r  impulse/ impact  noises  t h a t  va r ie s  with the  number of 
impulses,  as shown in Table 3 .2 .  The Federal  Government p re sen t l y  p r o h ib i t s  
exposure to impact / impulse sound "the peak sound pressure  level  of which, 
measured by a method accep tab le  to the regiona l  s a f e t y  o f f i c e r ,  exceeds 140 dB 
unless  t h a t  employee'Hs wearing (p r esc r ibed)  hear ing p r o t e c t o r s " ' 1 Impulse
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no i s e  l i m i t s  are  not  s p e c i f i e d  by 3 p r o v i n c e s .  Impulse no i se  exposure l e ve l  
measurements are  now i n c o r p o ra te d  with s t e a d v - s t a t e  no i s e  measurement in 1 
r e g u l a t i o n  and 3 proposed r e g u l a t i o n s  c o n s i d e r a b l y  s i m p l i f i y i n g  exposure  
c a l c u l a t i o n s .  Maximum impulse no i s e  l i m i t s  a re  a l s o  s e t  f o r  t h e s e  4 
r e g u l a t i o n s .

At p r e s e n t  Saskatchewan l e g i s l a t i o n  s p e c i f i e s  t h a t  no i s e  l e v e l s  in 
excess  of  85 dBA be moni tored  and c o n t r o l l e d ,  and au ra l  p r o t e c t i o n  of  workers 
be r e q u i r e d .  D e t a i l s  of  compl iance,  i n c lu d in g  an 85 dBA maximum d a i l y  8 hour 
exposure  l eve l  wi th a 3 dB i n c r e a s e  f o r  a ha lv in g  of  exposure  t ime a re  given in 
a guide to compliance p ub l i sh ed  by Saskatchewan L a b o u r ^ ' .

3 .2  A l t e r n a t i v e  Noise P r o t e c t i o n  Measures

A summary of  noi se  p r o t e c t i o n  measures ,  o t h e r  than no i se  exposure 
l i m i t s  p r e s c r i b e d  in Canadian Occupat ional  Noise R e g u l a t i o n s ,  i s  p rovided in 
Table  3 . 3 .

Hear ing P r o t e c t o r s

All  p ro v in ce s  with o c c up a t io n a l  no i s e  r e g u l a t i o n s  p r e s c r i b e  he a r in g  
p r o t e c t o r s  under c e r t a i n  c o n d i t i o n s .  The m a j o r i t y  ( B r i t i s h  Columbia,  Manitoba,  
New Brunswick,  Newfoundland,  Nova S c o t i a ,  O n t a r i o ,  P r in c e  Edward I s l a n d  and 
Quebec) ,  s t a t e  in ge ne r a l  t e rm s ,  t h a t  he a r in g  p r o t e c t o r s  must be worn when 
employers  are  unable  to  reduce  the  no i s e  below harmful l e v e l s  (o r  the  no i se  
l i m i t  t a b l e  i n d i c a t e d ) .

The F ede ra l  Government r e q u i r e s  the  use of  h ea r i n g  p r o t e c t i o n  a t  
no i s e  l e v e l s  over  90 dBA. Saskatchewan r e g u l a t i o n s ,  Manitoba and O nta r i o  d r a f t  
r e g u l a t i o n s ,  r e q u i r e  hea r i ng  p r o t e c t i o n  a t  no i se  l e v e l s  over  85 dBA, as do Nova 
S c o t i a  d r a f t  r e g u l a t i o n  g u i d e l i n e s '  Proposed new Fe dera l  T r ea su ry  Board
S ta nda rds  r e q u i r e  he a r in g  p r o t e c t i o n  a t  no i s e  l e v e l s  over  84 dBA.

C e r t a in  l e g i s l a t i o n  (Federal  Government and Quebec) s p e c i f y  t h a t  
hea r i ng  p r o t e c t o r s  must comply with Canadian S tand a r ds  A s s o c i a t i o n  ( C . S . A . ) ,  
S tandard  Z . 9 4 . 2 .1 96 5 ,  a l though  only  th e  Fede ra l  Government s p e c i f i e s  "as  
amended".  New Brunswick l e g i s l a t i o n  s p e c i f i e s  t h a t  he a r in g  p r o t e c t o r s  must 
comply with C.S.A.  S tanda rd  Z . 94 .2 -1974 ,  as does B r i t i s h  Columbia.  However 
l e g i s l a t i o n  in B r i t i s h  Columbia a l so  has a t a b l e  g iv i ng  th e  C.S.A.  S tanda rd 
C lass  of  hea r ing  p r o t e c t o r  t h a t  may be worn in p r e s c r i b e d  sound l e v e l s  as in 
Tab le  3 . 4 .  A l b e r t a  l e g i s l a t i o n  c o n t a i ns  a s i m i l a r  t a b l e  to  t h a t  in Table  3 . 4 ,  
as does On ta r io  d r a f t  l e g i s l a t i o n .  On ta r io  and Fede ra l  T r e a s u r y  Board proposed 
l e g i s l a t i o n  a l so  in c lu de  Noise Reduct ion Rat ing  (NRR) he a r in g  p r o t e c t o r  
r e q u i r e m e n t s .

Aud iomet r i c  Te s t in g

Three p r o v i n c e s ,  A l b e r t a ,  B r i t i s h  Columbia,  and Saskatchewan s p e c i f y  
r equ i re me n t s  f o r  au d i o m e t r i c  t e s t i n g  (Saskatchewan in the  compl iance code) as 
do 3 d r a f t  p r o v i n c i a l  r e g u l a t i o n s .  In Quebec,  medical  examina t ions  may be 
r e q u i r e d  p e r i o d i c a l l y ,  wh i l e  the  Fede ra l  Government s p e c i f i e s  t h a t  a u d i om et r i c  
t e s t s  may be r e q u i r e d  in c e r t a i n  s i t u a t i o n s  >84 dBA in T r e a s u r y  Board Proposed 
S ta n d a r d .  Nova S c o t i a  have d r a f t  g u i d e l i n e s  r e s p e c t i n g  noi s e - exposure  which 
in c lu de  au d i om et r i c  t e s t  r e q u i re m e n t s .  Mani toba,  New Brunswick,  Newfoundland,
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North West T e r r i t o r i e s ,  O n ta r i o ,  Quebec,  P r in ce  Edward I s l a n d ,  and th e  Yukon, 
do not p r e s e n t l y  r e q u i r e  a ud i o m et r i c  t e s t s .

A l b e r t a  l e g i s l a t i o n  r e q u i r e s  e s t a b l i s h m e n t s  wi th  high no i s e  l e v e l s  to  
s e t  up a he a r in g  c o n s e r va t i o n  programme which may in c l ude  aud iomet r i c  t e s t i n g .  
When a u d i o m e t r i c  t e s t i n g  i s  r e q u i r e d ,  i t  may on ly  be conducted by q u a l i f i e d  
pe op le .  In t h i s  case the  audiograms s h a l l  be made a v a i l a b l e  to  the  Department 
o f  H ea l th .  P e r m i s s i b l e  background no i s e  c o n d i t i o n s  f o r  aud iomet r i c  t e s t i n g  are  
s p e c i f i e d  in th e  r e g u l a t i o n s .

B r i t i s h  Columbia l e g i s l a t i o n  s t a t e s  t h a t  in any a rea  where l e v e l s  
exceed the  c r i t e r i a ,  t he  employer i s  r e s p o n s i b l e  f o r  the  e s t a b l i s h m e n t  and 
ma in tenance  of  a hear ing  t e s t  program. The c r i t e r i a  a re  (1) 85 dBA s t e a dy  
no i se  and (2) an impact no i se  t a b l e  as shown in Table  3 . 5 .  D e t a i l s  of when 
hea r in g  t e s t i n g  should  be conduc ted ,  by whom, and r e c o r d i n g  and keeping o f  the  
t e s t  r e s u l t s  a re  a l so  r e q u i r e d .

Warning Signs

A l t h o u g h  w a r n i n g  s i g n s  a r e  p r e s c r i b e d  i n  6 o f  t h e  p r e s e n t  
o c c u p a t i o n a l  no i se  laws in Canada,  t he  r eq u i rem en t s  va ry ,  p a r t i c u l a r l y  in th e  
wording of  the  s ig n .  The Fede ra l  Government,  New Brunswick and O n t a r i o ,  
r e q u i r e  warning s igns  where the  l e v e l  i s  g r e a t e r  than 90 dBA, Saskatchewan 
where the  l e v e l  i s  g r e a t e r  than 85 dBA. The Fede ra l  Government a l so  r e q u i r e s  
s ign s  where the  impact no i se  i s  g r e a t e r  than 140 dB peak sound p r e s s u r e  l e v e l .  
B r i t i s h  Columbia,  r e q u i r e s  s igns  where l e v e l s  exceed the  s p e c i f i e d  l i m i t s .  
A l b e r t a ,  Mani toba,  Newfoundland,  Nova S c o t i a ,  P r inc e  Edward I s l a n d ,  Quebec and 
Yukon, do not  r e q u i r e  warning s i g n s .

The Fede ra l  Government and B r i t i s h  Columbia r e q u i r e  s igns  warning 
persons  t h a t  a noi se  hazard e x i s t s  and the  type of  hea r in g  p r o t e c t i o n  r e q u i r e d .  
The Fede ra l  Government a l so  r e q u i r e s  the  p e r m i s s i b l e  exposure t ime t o  be 
s t a t e d .  Saskatchewan r e q u i r e s  the  range of  no ise  l e v e l s  measured to  be s t a t e d .  
New Brunswick r e q u i r e s  s igns  which (1) warn i n d i v i d u a l s  t h a t  hea r ing  p r o t e c t o r s  
are  r e q u i r e d ,  (2) are in c o n t r a s t i n g  l e t t e r s  a t  l e a s t  4" (102 mm) high and (3) 
a re  a t  l e a s t  18" x 24" (457 mm x 609 mm) in s i z e .

Mani toba proposed l e g i s l a t i o n  r e q u i r e s  warning s igns  t h a t  not only  
c l e a r l y  i d e n t i f y  t h a t  a p o t e n t i a l  sound exposure hazard e x i s t s ,  but  a l so  
s p e c i f y  the  type  of hea r ing  p r o t e c t i o n  r e q u i r e d  to  be worn and used in t h a t  
a r e a .  D ra f t  Fede ra l  T r ea su r y  Board S tandard r e q u i r e s  c l e a r l y  l e g i b l e  warning 
s igns  where employees may be exposed to  an Leq o f  90 dBA or above,  i n d i c a t i n g  
t h a t  the a rea  i s  a high no i se  a rea  and t h a t  hea r ing  p r o t e c t o r s  are  r e q u i r e d .

Noise Surveys

Surveys  of  no i sy  p la ces  are  only s p e c i f i c a l l y  r eq u i r e d  by the  Fede ra l  
Government,  and Saskatchewan.  In the  proposed l e g i s l a t i o n  the y  are a l so  
r e q u i r e d  in O n ta r i o  and Manitoba.  The Federa l  Government s t a t e s  t h a t  no i se  
su rveys  may be r e q u i re d  where the  s a f e t y  o f f i c e r  b e l i e v e s  l e v e l s  are  s u f f i c i e n t  
to  impai r  employees h e a r i n g .  Saskatchewan l e g i s l a t i o n  s t a t e s  t h a t  a l l  
o c c u p a t i o n a l  e s t a b l i s h m e n t s  wi th no ise  l e v e l s  >85 dBA must be surveyed and 
documented w i t h i n  3 months of  the  p romulgat ion of  the  r e g u l a t i o n  and t h e r e a f t e r  
when t h e r e  i s  r eason  to  b e l i e v e  t h a t  s u b s t a n t i a l  changes in noi se  l e v e l s  have
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occurred*  O n ta r i o  proposed r e g u l a t i o n s  c o n t a i n  a d e t a i l e d  code f o r  no i s e  
measurement .  In most p rov i nc es  a no i s e  survey  comes under th e  powers o f  an 
i n s p e c t o r .

Noise and V ib r a t io n  Control

Only Quebec mentions  t h i s  s u b j e c t . ™ J n  t h e i r  workplace r e g u l a t i o n s  
under the  Quebec Envi ronmental  Q u a l i t y  Act' '  ' i t  i s  s t a t e d  t h a t  n o i s e  and 
y i b r a t i o n  cap ab le  of  producing  harmful e f f e c t s  on workers  s h a l l  be reduced by 
one or a l l  of  the  f o l l o w i n g  means:
(a)  i s o l a t i o n  of  n o i s e  so u rc es ;
(b) l i m i t a t i o n  of  the  i n t e n s i t y  and d u r a t i o n  o f  t h e s e  n o i s e s ;  and
(c)  i n s t a l l a t i o n  of  a soundproof  dev ice  to  i s o l a t e  working a r e a s  

from sources  of  no i s es  or v i b r a t i o n s .

4.  Hearing Co ns erv a t ion  Programmes and Educat ion

Whenever n o i s e  exposures  a re  such t h a t  an un av oi da b l e  r i s k  of  
permanent  he ar i ng  lo s s  e x i s t s ,  a he ar in g  c o n s e r v a t i o n  programme should  be 
provided*- ' .  Such programmes should c o n t a i n  3 e l em en ts :  ed u c a t i o n  concern ing  
t h e  hazards  of  n o i s e ;  e du ca t i on  in the  p roper  use and s u p e r v i s i o n  o f  the  
wear ing of hear in g  p r o t e c t i o n ;  and m oni to r in g  aud iomet ry ,  i n c l u d i n g  p e r i o d i c a l  
medical  exa m in a t io n ,  performed when n e c e s s a r y .  Moni tor ing  audiomet ry ,  i f  
p r o p e r l y  planned and ex ec u te d ,  i d e n t i f i e s  workers  a t  r i s k  from i n c i p i e n t  
h e a r i n g  impairment ,  so t h a t  the y  can be removed from the  n o i s y  workplace be for e  
e x c e s s i v e  i r r e v e r s i b l e  damage i s  caused.  S ince  o c c u p a t i o n a l  n o i s e  r e g u l a t i o n s  
a l low a c e r t a i n  r i s k  o f  permanent he ar in g  l o s s ,  a he a r i n g  c o n s e r v a t i o n  
programme i s  h ig h l y  d e s i r a b l e  in a d d i t i o n  to  the  s p e c i f i c a t i o n  o f  maximum 
exposure  l e v e l s .  Hear ing conservat iop. .programmes a re  co n s id e re d  d e s i r a b l e  when 
8 hour d a i l y  exposures  exceed 75 dBA' P r e s e n t  concep ts  of  a c c e p t a b l e  r i s k
and economic c o n s t r a i n t s  l i m i t  the  p r a c t i c a l  a p p l i c a t i o n  o f  t h e s e  programmes in 
most c o u n t r i e s  in c l u d i n g  Canada to  l e v e l s  around 85 dBA.

There i s  good evidence t h a t  w e l1, .managed he a r i n g  c o n s e r v a t i o n  
programs do p r o t e c t  the  hea r ing  o f  workmen^ Some a g g r e s s i v e  h ea r in g
c o n s e r v a t i o n  programmes have been in t ro d u ce d  i n t o  Canadian i n d u s t r y  over  the  
l a s t  10 ye ar s  and t h e s e  should soon begin to  bear  f r u i t .  More and more 
i n d u s t r i e s  are  becoming consc ious  o f  sound l e v e l s .  S p e c i f i c a t i o n s  f o r  n o i s e  
l e v e l s  are being inc luded  when new machinery i s  o r d e r e d ,  and i n d u s t r i e s  a re  
becoming aware t h a t  very  o f te n  the  c o s t  of  e n g i n e e r i n g  ou t  n o i s e  i s  l e s s  than 
t h e  c o s t  of compensat ion paid  fo r  he ar i ng  l o s s .  Awareness of the  harmful 
e f f e c t  of  n o i s e ,  both by l abour  and by management i s  p rob ab l y  t h e  l a r g e s t  
s i n g l e  i n c e n t i v e  toward reduc ing  o c c u p a t i o n a l  hea r i ng  l o s s .

O ccu pa t iona l  no i s e  r e g u l a t i o n s  a re  beg inn ing  to  r e c o g n i z e  the  
impor tance of  hea r in g  c o n s e r v a t io n  programs .  A l b e r t a  r e g u l a t i o n s  d e t a i l  
r e g u l a r  au d i o m et r ic  t e s t i n g  f o r  noi se  exposed workers  and a r e p o r t i n g  system 
f o r  tho s e  showing s ig ns  of hea r ing  l o s s .  B r i t i s h  Columbia r e q u i r e s  annual 
h e a r i n g  t e s t s  f o r  no i s e -e xpos ed  workers  and r e c o r d s  to  be kep t  f o r  the  pe r i o d  
o f  employment.

D ra f t  F ede ra l  r e g u l a t i o n s  s p e c i f y  au d i o m e t r i c  t e s t s  f o r  n o i s e  exposed 
workers  and r e c o rd  keep ing .  The O nt a r io  proposed r e g u l a t i o n  c o n t a i n s  as 
Appendix Nb, J a n u a ry  19, 1982, a "Code f o r  Medical S u r v e i l l a n c e  o f  Noise
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Exposed Workers".  The o b j e c t i v e  of  the  On ta r io  Medical  S e r v e i l l a n c e  programme 
i s  to  p r o t e c t  t he  h e a l th  of  workers  by: (1) en s u r in g  f i t n e s s  f o r  exposure  to  
n o i s e ,  (2) e v a l u a t i n g  the  e f f e c t  o f  no ise  on worke r s ,  (3) ena b l ing  r emedial  
a c t i o n  to  be t aken  when n e c e s s a ry ;  and (4) p r ov i d i ng  he a l th  e d u c a t i o n .  To 
ach ieve  t h i s  t he  programme must c o n s i s t  of t he  f o l l o w i n g :  (1) pre-employment  
and p re -p la ce m en t  examina t ions  inc lu d in g  au d io m et r i c  t e s t s ,  (2) p e r i o d i c a l  
medical  ex a m in a t io n s ,  (3) h e a l t h  e d u c a t i o n ,  and (4) r eco rd  keeping .  The 
Manitoba proposed r e g u l a t i o n  i s  p r es en t ed  as a b a s i c  element  of  a hea r in g  
c o n s e r v a t i o n  programme. Other  e l ement s  of the  Manitoba programme wi l l  i nc lud e  
development  of  ed u c a t i o n a l  m a t e r i a l s  f o r  employers and worker s ,  and a Code of  
P r a c t i c e ,  which wi l l  co n t a in  d e t a i l e d  in fo rm a t ion  to  p rov ide  p r a c t i c a l  guidance 
wi th  r e s p e c t  t o  p r o v i s i o n s  of  the  r e g u l a t i o n .  Exposure mon i to r ing  d a t a ,  
a u d i om et r i c  t e s t  r e s u l t s ,  h e a l th  h i s t o r i e s  and a s s o c i a t e d  r e p o r t s  must be 
ma in ta ined  f o r  the  d u ra t io n  of  a w o r k e r ' s  exposure .  The employer and workplace 
s a f e t y  and h e a l t h  commit tee or worker r e p r e s e n t a t i v e  are to  be advi sed 
r e g a r d i n g  the  e f f e c t i v e n e s s  of  e x i s t i n g  p r a c t i c e s  to  c o n t r o l  worker exposure to  
n o i s e  and the  need f o r  a d d i t i o n a l  c o n t r o l  measures .

5.  L i m i t a t i o n s  of  P r es en t  Regu l a t i on s

P r e s e n t  Canadian o c cu p a t io n a l  noi se  r e g u l a t i o n s  are aimed p r i m a r i l y  
a t  p r o t e c t i n g  the  hea r ing  of  the  m a j o r i t y  of  workers in the  speech f r e q u e n c i e s .  
P r o t e c t i o n  o f  the  hea r i ng  of  a c o u s t i c  f r e q u e n c i e s  o u t s i d e  t h i s  r ange ,  though 
even more no i s e  s e n s i t i v e ,  i s  only  i n d i r e c t  and l i m i t e d .

One of  the  major problems i s  lack of  agreement  on the  a p p r o p r i a t e  
methods o f  a s s e s s i n g  both hea r in g  los s  and hea r in g  d i s a b i l i t y  and t h e i r  
r e l a t i o n s h i p  wi th  each o t h e r .  The ques t ion  of  what c o n s t i t u t e s  a hea r in g  
handicap and how i t  should be measured has not  been r e s o l v e d .

A s u c c e s s f u l  method of  a s s e s s i n g  hea r ing  handicap should t ake  in t o  
account  the  economic and s o c i a l  handicap of  the  h a r d - o f - h e a r i n g  person and y e t  
should  be r e l a t i v e l y  q u ic k l y  measured in a r e p r o d u c i b l e  manner.  At the  p r e s e n t  
t ime e v a l u a t i o n s  of  s o c i a l  and economic handicap,  apex very t ime-consuming to  
und er t ake  and are  s t i l l  in the  expe r imen ta l  stage'-  5 ' .  Cur ren t  methods r e l y  
on the i n d i r e c t  r e l a t i o n s h i p  between hea r ing  t h r e s h o l d  as measured by pure tone 
t h r e s h o l d  a c u i t y  and s u b j e c t i v e  co m pl a i n t s .

Another  f a c t o r  to  be cons ide red  i s  t h a t  t he  e f f e c t i v e n e s s  of  any 
r e g u l a t i o n  r e l i e s  h e a v i ly  on i t s  en fo rcemen t ,  v o l u n t a r y  or o t h e r w i se .  Since  
most Canadian occ up a t io n a l  no ise  r e g u l a t i o n s  a l low hear ing  p r o t e c t i o n  to  be 
used where the  no ise  cannot  be reduced to  a c c e p t a b l e  l e v e l s ,  t he  employer must 
not  only  p rov ide  hea r ing  p r o t e c t i o n ,  but  a l so  ensure  t h a t  i t  i s  worn p r o p e r l y  
to  give adequate  p r o t e c t i o n  a g a i n s t  hear ing  l o s s .

6.  Worker ' s  Compensation f o r  Occupa t iona l  Noise in  Canada

In gene ra l  i n d u s t r i a l  n o i s e - i nd uce d  hea r i ng  lo s s  c l a ims  are accep ted 
by the  Workers '  Compensation Boards i f :

( a)  t h e r e  i s  an adequate  h i s t o r y  of exposure to  hazardous  
no i s e  in  the  workp lace ,  and

(b) an o t o l o g i s t  f i n d s  t h a t  t he  worker has a he a r in g  los s  
t h a t  cou ld  have been caused by noi se  exposure .
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I t  then has to be determined i f  the hearing loss is of s u f f i c i e n t  magnitude to 
be considered pensionable.

Compensation for hearing loss due to occupational noise is  dea l t  with 
very s imi la r ly  in al l  provinces except B r i t i sh  Columbia and Quebec, as shown in 
Figure 4 .1.  This f igure  shows that  most provinces use a 35 dB low fence (the 
smallest  amount of hearing loss that  is compensated) and an 80 dB high fence 
( to t a l  deafness in one e a r ) .  The hearing loss ca lc u la t ion  is an average of the 
500, 1000, 2000 and 3000 Hz f requencies for  each ear .  The b e t t e r  ear is 
weighted by 5/1 which means that  the d i s a b i l i t y  ra t ing  for  the b e t t e r  ear is 
f ive times as great  as the ra t ing  for the poorer ear .  The d i s a b i l i t y  ra t ing  
schedule used by these provinces is shown in Figure 4 . 2 . ,  Table A. Total 
deafness in one ear is thus rated at the equivalent  of 5% to t a l  body 
impairment. Total deafness in both ears is ra ted  at 30% to t a l  body impairment.

Sl ight  d i f fe rences  in the way some of the provinces compensate 
hearing loss include (1) applying a presbycusis cor rect ion fac to r  of 5 dB for  
each year over 60 (Newfoundland, Ontario and Alber ta ) ,  (2) giving an addit ional  
2% compensation for  t i n n i t u s  (Ontario and Alber ta) ,  and (3) giving 60% 
d i s a b i l i t y  for sudden complete b i l a t e r a l  deafness (New Brunswick and Alber ta ) ,  
who also have a schedule for u n i l a t e ra l  deafness (see Figure 4 .2 ,  Table B).

Hearing loss compensation in the B r i t i sh  Columbia regula t ion 
p resen t ly  var ies s i g n i f i c a n t l y  from the above. However they apparently have 
proposed l eg i s l a t i o n  to change the audiometric f requencies averaged to include 
3000 Hz. Since th i s  recommenation has been under, considera t ion for  several  
years now and immediate action j s  not ant ic ipated^ the low fence would also 
increase from 28 dB to 35 dB̂  K Their present  d i s a b i l i t y  ra t ing  schedule is 
shown in Figure 4 .2 ,  Table C. B r i t i sh  Columbia awards a lower percentage 
compensation for  t o t a l  deafness,  3% for  one ear and 15% for  both ea r s ,  however 
t h e i r  def in i t ion  of t o t a l  deafness in one ear is 68 dB ra the r  than 80 dB, and 
thus the ,actual monetary compensation is claimed to be comparable with other 
provinces ' ' .

Only the province of Ontario includes guidelines to be taken for  
r e h a b i l i t a t i o n  in i t s  d r a f t .  These include author izat ion fo r  hearing a ids ,  
l ip- read ing c lasses  and vocational r e h a b i l i t a t i o n  (the l a t t e r  when employees 
are recommended for non-hazardous noise exposure employment).

Discrepancies e x i s t  in the r e l a t i o n sh ip  between percentage hearing 
loss and to t a l  pensional d i s a b i l i t y .  In Canada to t a l  hearing loss i s ra ted  at 
between 15% and 50% of t o t a l  pensionable d i s a b i l i t y .  Blindness,  on the other 
hand, is equated with 100% pensionable d i s a b i l i t y .  I t  has been said tha t  t o t a l  
hearing is one of the primary senses,  and most jobs are ;impossible for  the 
t o t a l l y  deaf and many are impossible for the hard of hearing' '  ' .

Hearing loss produced by occupational exposure to noise has aroused 
increasing in t e r e s t  over the l a s t  decade^ One of the main reasons for  t h i s
is the r i se  in the number of claims and the associa ted r i s e  in the do l la r  cost  
of these.  Figure 6 .3,  shows, as an example, the dramatic increases in Ontario 
over the l a s t  30 year s .  I t  is l i ke ly ,  as the cost  increases ,  and engineering 
technology improves, tha t  high noise levels  will  be engineered out at  source or 
masked. Until such time the cost of compensation is borne d i r e c t l y  by indust ry
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and thus passed back to the consumer.

7. Health and Welfare Programme in Occupational Noise

In p ro tec t ing  the health of Canadians from noise exposure, the 
Non-Ioniz ing Radiation Section (NIRS) of the Radiation Protect ion Bureau, 
Environmental Health D ire c to ra te ,  Department of Health and Welfare began by 
concentrat ing on the most s ig n i f i c a n t  health e f fe c t  of noise - hearing loss - 
and the noise exposure tha t causes th is  e f fe c t  and thus occupational noise 
exposure in Canada has been studied. There are also plans to inves t iga te  noise 
leve ls  causing other health e f fec ts  such as sleep loss , stress and annoyance, 
and the masking of important warning s igna ls .

A backariuind document e n t i t le d  "Noise Hazard and C on tro l" ,  was 
published in 1979' This doucment summarizes known health e f fe c ts  o f  noise
(both a u d i to ry  and non-auditory) ind ica tes the major sources o f  noise, and 
describes Canadian noise le g is la t io n .  I t  also ind icates areas o f  incomplete 
knowledge, mainly re la ted  to noise-induced hearing loss, which are:

(a) the e f fe c ts  of impulse noise and continuous noise in the 
4 - 6  kHz frequency range

(b) the accuracy and e ffec t iveness o f  screening audiometric 
te s t in g  and screening audiometers

(c) the assessment o f  the to ta l  noise exposure o f Canadians and 
i t s  re la t io n  to hearing loss , and

(d) the in ve s t ig a t io n  of the e f fe c ts  of hearing loss by various 
noise exposure l im i t s .

Since then, noise leve ls  and the progression of noise-induced hearng 
loss in s p e c i f ic  indus tr ies  in Canada have been evaluated. ' The method of 
te s t in g  hearing (a u d io m e t r ic , te s t in g ) , and the acoustic accuracy of audiometers 
have also been in v e s t ig a te d . '  ' Current work is  under way in conjunction with 
the provinces, to move towards consis tent regu la t ions  fo r  occupational noise 
exposure and hearing conservation. This is p resently  being conducted through 
the Federa l-P rov inc ia l  Advisory Committee on Occupational and Environmental 
Health.

Further surveys are planned on the measurement of noise from various 
sources, inc lud ing  sources em it t ing  high frequency sound and u ltrasound. 
Limited surveys of hearing acu ity  o f  people of various ages and noise exposures 
have been conducted. The co n tr ib u t io n  to hearing loss tha t can be re la ted  to 
age and exposure to various noise leve ls  has also been inves t iga ted .

There are thus many present and fu tu re  challenging problems to  be 
inves t iga ted  in  the area of p ro tec t ion  of health from acoustics ra d ia t io n .

8. Conclusions

The main conclusions reached are as fo l low s :

(1) Education o f  both employers and employees is an important element
o f most successful programmes fo r  reducing occupational hearing
1 oss.

(2) I t  is u n l i k e ly  tha t leve ls  below 75 dBA are harmful to workers.
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(3) Considerable  improvement of Canadian occupational  no ise  
reg u la t io n s  can be achieved by expanding them to include  
a l l  the p o s s i b l e  aspects  of  hearing conservat io n .

(4) The dramatic incr ease  in number of claims for  occupational  
hearing lo s s  in the past  decade and the c o s t  of  compen
sa t io n  provides a s trong in ce nt ive  for  e f f e c t i v e  hearing  
conservat ion programmes.

(5) I t  would appear that  the s c i e n t i f i c  arguments in favour  
of  the 5 dB dose - trad in g  r e l a t i o n s h i p  are l e s s  strong  
now than they were 10 years  ago, although recent  
experiments have tended to confirm the p r o t e c t i v e  b e n e f i t s  
of  in termit te ncy .

(6) Further research i s  required into  appropriate methods of  
a s se s s in g  hearing lo s s  and hearing d i s a b i l i t y  and t h e i r  
r e l a t i o n s h i p  with one another.

9.  References

1 .  F a s b r o o k e ,  J .  (1 9 3 1 ) ,  " P r a c t i c a l  O b s e r v a t i o n s  on t h e  P a th o lo g y  
and T r ea tm e n t  o f  D e a f n e s s " .  L a nc e t  (UK) Vol .  19,  No. 675 .

2 .  K r y t e r ,  K.D. (1 9 5 0 ) ,  " E f f e c t s  o f  Noise  on Man". Monograph 
Supp leme nt  No. 1.  J .  o f  Speech and H e a r in g  D i s o r d e r s .

3 .  B o t s f o r d ,  J . H .  ( 1 9 6 7 ) ,  "S imple  Method f o r  I d e n t i f y i n g  A c c e p t a b l e  
N o is e  E x p o s u r e s " .  J .  A c o u s t .  Soc .  Amer . ,  Vol .  42 ,  p .  810.

4.  P a s s c h i e r - V e r n e e r ,  W. ( 1 9 6 8 ) ,  " H e ar in g  Loss  due to  Exp osure  to  
S t e a d y  S t a t e  N o i s e " .  R e p t .  No. 35,  I n s t .  Voor G e s a n d h e r d s t e c h l e k ,  
D e l f t ,  N e t h e r l a n d s .

5 .  R o b in s o n ,  D.W. ( 1 9 6 8 ) ,  " R e l a t i o n s  be tween  H e a r in g  Loss and Noise  
E x p o s u r e " ,  T e d d i n g t o n ,  U .K. ,  N a t i o n a l  P h y s i c a l  L a b o r a t o r y .

6 .  Cohen,  e t  a l  ( 1 9 7 2 ) ,  "Temporary  T h r e s h o l d  S h i f t  in  H ear ing  from 
Ex pos ure  t o  D i f f e r e n t  Noise  S p e c t r a  a t  Equa l  dBA L e v e l" .  J .  
A c o u s t .  So c .  Amer . ,  Vol.  51 ,  p .  503.

7 .  "W al sh -H e a le y  P u b l i c  C o n t r a c t s  A c t "  ( 1 9 6 9 ) .  T i t l e  4 1 ,  C . F . R . ,  
C h a p t e r  50 ,  W as h in g to n ,  D .C . ,  U .S .A.

8 .  0 1 - i s h i f s k i ,  J . B .  (E d ) ,  ( 1 9 7 5 ) ,  " I n d u s t r i a l  Noise  and H ear ing  
C o n s e r v a t i o n " ,  p u b l i s h e d  by N a t i o n a l  S a f e t y  C o u n c i l , U.S.A.

9 .  OSHA (1 9 7 1 ) ,  " O c c u p a t i o n a l  S a f e t y  and H e a l t h  R e g u l a t i o n s " .
T i t l e  29 ,  C . F . R . ,  C h ap t e r  XVII , W a s h i ng to n ,  D .C . ,  U.S.A.  20210.

10 .  NI0SH ( 1 9 7 2 ) ,  " C r i t e r i a  f o r  O c c u p a t i o n a l  Ex po su re  t o  N o is e " .  
R e p o r t  No. HSM 7 3- 11 001 -1 972 .  N a t i o n a l  I n s t i t u t e  f o r  
O c c u p a t i o n a l  S a f e t y  and H e a l t h ,  C i n c i n a t t i ,  O hio ,  U.S.A.  45226.

10A. OSHA (1 9 8 1 ) ,  "O c c u p a t i o n a l  Noise  E x p o s u re ;  H e ar in g  C o n s e r v a t i o n  
Amendment",  T i t l e  29CFR P a r t  19 10 ,  F e d e r a l  R e g i s t e r ,  Vol .  46 ,
No. 11 ,  pp .  4 07 8-4 179 ,  Docket  No. 0SH-11,  Room S-62 12 ,  U.S.  Dep t ,  
of Lab ou r ,  200 C o n s t i t u t i o n  Ave.  N.W.,  W as h i ng to n ,  DC, U.S.A.  
20210.

10B. OSHA (1 9 8 1 ) ,  "O c c u p a t i o n a l  Noise  E x p o s u re ;  H e ar in g  C o n s e r v a t i o n  
Amendment; Ru le  and Prop ose d  R u l e " .  F e d e r a l  R e g i s t e r ,  Vol .  46,  
No. 1, pp.  4 26 23 -42 637 ,  Room S - 6 21 2 ,  U .S .  D e p t ,  o f  Lab ou r ,
200 C o n s t i t u t i o n  Ave.  N.W., W as h in g t on ,  DC, U.S .A.  20210.

11.  EPA ( 1 9 7 6 ) ,  "Some C o n s i d e r a t i o n s  in  Ch oos ing  an O c c u p a t i o n a l  
No is e  Expo sure  R e g u l a t i o n " .  EPA 5 5 0 1 9 -7 6 - 0 0 7 ,  E nv i r onm en ta l  
P r o t e c t i o n  Agency,  O f f i c e  o f  Noise  Aba tement  and C o n t r o l ,  
W as h in g to n ,  D .C . ,  U.S.A.  20460.

12.  EPA ( 1 9 7 8 ) ,  " P r o t e c t i v e  Noise  L e v e l s .  Condensed  V e rs i on  o f  EPA 
L e v e l s  Document".  EPA 5 50 1 9 -7 9 - 1 0 0 .  En v i ro n m e n ta l  P r o t e c t i o n  
Agency,  O f f i c e  o f  Noise  Aba tement  and C o n t r o l ,  W ash ing ton ,  D .C. ,  
U .S .A.  20460.

13.  HMS0, "Framing No is e  L e g i s l a t i o n " .  R ep o r t  by t h e  I n d u s t r i a l  
H e a l t h  A d v i s o r y  Subcommi t tee  on N o i s e ,  H e a l t h  and S a f e t y  
E x e c u t i v e ,  London,  U.K.

14.  T h i e s s e n ,  G .J .  and t h e  Sub-Commit tee  on P h y s i c a l  Energy  Phene 
(1 9 7 6 ) ,  " E f f e c t s  o f  Noise  on Man", p r e p a r e d  f o r  t h e  A s s o c i a t e  
Committee on S c i e n t i f i c  C r i t e r i a  f o r  En v i ro n m e n ta l  Q u a l i t y ,  
N a t i o n a l  Re s e ar ch  C o u n c i l ,  O t ta w a .

15.  WHO ( 1 9 7 1 ) ,  Long-Term Programme in  En v i ro n m e n ta l  P o l l u t i o n  
C o n t r o l  in  Eur ope ,  "Development  o f  t h e  No is e  C o n t r o l  P r o g r a m  
R e p o r t  on a  Working Group .  The Hague 5 - 8  O c t o b e r ,  W.H.O. 
R eg io n a l  O f f i c e  f o r  Eu ro pe ,  Copenhagen,  Denmark.

16.  Lang,  J .  and J a n s e n ,  G. (1 9 7 0 ) ,  "The En v i ro n m e n ta l  H e a l t h  As[ 
o f  Noise  Re s e ar ch  and No is e  C o n t r o l " .  W.H.O. R eg io na l  Of f i ce  
E u r op e ,  Copenhagen,  Denmark.

17 .  K r y t e r ,  K .D. ,  Ward,  W.D.,  M i l l e r ,  J . D .  and E l d r e d g e ,  D.H. (1! 
"H a zar dou s  Expo sure  t o  I n t e r m i t t e n t  and S t e a d y - S t a t e  N o i s e " .  
J .  A c o u s t .  Soc.  Am., Vol .  39,  pp .  4 51 -4 6 4 .

18.  S a t a l o f f ,  J . L . ,  V a s s a l l o ,  L.  and Menduke,  H. (1 9 6 9 ) ,  "Hear in i  
Loss  f rom Exp os ure  t o  I n t e r r u p t e d  N o i s e " .  AMA A rch .  E nv i r on  
H e a l t h ,  Vol .  18 ,  p .  972 .

19 .  " G u i d e l i n e s  f o r  No is e  and Exp osure  C o n t r o l "  (1 9 7 0 ) .  Prepare* 
by an I n t e r s o c i e t y  Committee  cha i rme d  by J . C .  R a d c l i f f e .  Soi 
and V i b r a t i o n ,  Vol .  4 ,  No. 11 ,  pp .  2 1 - 2 4 .

20.  Ward, W.D.,  K e i s t e r ,  T . ,  and T u r n e r ,  C.W. (1 9 7 9 ) ,  " T o t a l  Ene 
P r i n c i p l e  I n c o r r e c t  f o r  Twice-Weekly E x p o s u r e s ” . J .  A c o u s t .  
Soc .  Amer . ,  Vol .  65 ,  S u pp l .  No. LPS117.

j i .  w ard ,  W.C.,  K i e s t e r ,  T . ,  and T u r n e r ,  C.W. ( 1 9 7 9 ) ,  “F u r t h e r  
S t u d i e s  on t h e  T o t a l  Ene rgy  H y p o t h e s i s " .  J .  A c o u s t .  Soc .  
S u p p l .  1,  Vol .  66,  PS61.

22 .  "1977 O c c u p a t i o n a l  Noise  L e g i s l a t i o n " ,  Labour Cana da ,  L i b r a r  
and I n f o r m a t i o n  S e r v i c e s  D i r e c t o r a t e ,  O t t a w a ,  O n t a r i o .

23 .  Canada No is e  C o n t r o l  R e g u l a t i o n s  (S 0R/71-584  amended by 
S0R/73-66  and SOR/76-436) ( 1 9 7 6 ) .  Labour  Cana da ,  O t t a w a .

24 .  T r e a s u r y  Board G u i d e l i n e s .  No is e  C o n t r o l  and H e a r i n g  Conser  
S t a n d a r d  TB STD 3-12  (1 9 7 8 ) .  H e a l t h  and W e l f a r e ,  O t ta w a .

24A. D r a f t  Noise  C o n t r o l  and H e a r in g  C o n s e r v a t i o n  S t a n d a r d ,  A p r i l  
1982 (P rop ose d  r e v i s i o n  t o  TB STD 3 - 1 2 ,  1 97 8) .

25 .  A l b e r t a  O c c u p a t i o n a l  H e a l t h  and S a f e t y  Ac t (S .A .  A u gu s t  27 ,  
1981) -  Noise  R e g u l a t i o n s  (Reg .  3 1 4 / 8 1 ) .

26 .  A l b e r t a  P u b l i c  H e a l t h  Ac t (R .S .A .  1970,  c . 2 9 4  as amended)
-  P r o v i n c i a l  Board o f  H e a l t h  R e g u l a t i o n s  r e s p e c t i n g  t h e  
p r o t e c t i o n  o f  workers  from t h e  e f f e c t s  o f  n o i s e  ( A l t a .  Reg.  
30 /71  amended by A l t a .  Reg.  1 3 4 /7 1 ,  A l t a .  Reg.  11 8 /7 3  and 
A l t a .  Reg.  3 2 7 / 7 3 ) .

27 .  A l b e r t a  Coal  Mines S a f e t y  Ac t  (S .A.  1974,  c . 1 8 ) .
-  Coal  Mines S a f e t y  R e g u l a t i o n s  ( A l t a .  Reg.  3 3 3 / 7 5 ) .
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B r i t i s h  Columbia W o rk e r ' s  Compensat ion  Act  (S .B .C .  1968,  c . 5 9  
a s  amended)
-  I n d u s t r i a l  H e a l t h  and S a f e t y  R e g u l a t i o n s  (B.C.  Reg.  5 8 5 /7 7 ) .

Man i toba  Workplace S a f e t y  and H e a l t h  Act  (S.M. 1976,  C..63)
-  R e g u l a t i o n  r e s p e c t i n g  t h e  p ro p e r  p r o t e c t i o n  a g a i n s t  i n j u r y  
o f  emp loyees  i n  i n d u s t r i e s  and o f  p e r s o n s  whose s a f e t y  may be 
i m p e r i l l e d  by a c t i o n s  t a k e n  a g a i n s t  t h o s e  employees  (M.R.R.
1971,  C.E90-R1 amended by Man. Reg.  190 /74 ,  Man. Reg.  314/74  
and Man. Reg.  1 5 9 / 7 7 ) .

Mani toba  P roposed  H e a r in g  C o n s e r v a t i o n s  and No i se  C on t r o l  
R e g u l a t i o n ,  March 1982.

Man i toba  Mines Ac t  (R.S.M.  1970,  C.M160 as amended) .
-  R e g u l a t i o n  g o ve rn in g  t h e  o p e r a t i o n  o f  mines (Man. Reg.
254 /73  amended by Man. Reg.  50 /76  and Man. Reg.  3 3 / 7 7 ) .

New Brunswick O c c u p a t i o n a l  S a f e t y  Act  ( S . N.B.  1976,  c . 0 - 0 -1  
a s  amended) .
-  O ccu p a t io n a l  S a f e t y  Code (N.B.  Reg.  77-1 amended by 
N.B.  Reg.  77 -19 and N.B.  Reg.  7 7 - 9 2 ) .

New Brunswick  Mining Act  (R .S .N .B .  c.M-14 as  amended) .
-  R e g u l a t i o n s  r e s p e c t i n g  t h e  o p e r a t i o n  o f  mines and q u a r r i e s  
(N.B.  Reg.  74-2 amended by N.B.  Reg.  7 4 -4 1 ) .

Newfoundland Workmen's  Compensa t ion  A c t .  (R .S .N .  1970,  c . 4 03  
a s  amended) .
-  Workmen's Compensat ion  Board A c c i de n t  P r e v e n t i o n  R e g u l a t i o n s ,  
1969 (Nf I d .  Reg.  9 5 / 6 9 ) .

. Newfoundland O c c u p a t i o n a l  H e a l t h  and S a f e t y  Act  (RSN 1979 c .1 0 4 )
-  O c cu p a t i on a l  H ea l th  and S a f e t y  R e g u l a t i o n s  ( o . c .  799 /79 )  
S e c t i o n  3 1 ( 5 ) .

. Nor thwes t  T e r r i t o r i e s ,  " I n d u s t r i a l  S a f e t y  R e g u l a t i o n s ' 1, S a f e t y  
O rd i na nc e  RONWT 271 -77 ,  S e c t i o n  32,  33.

Nova S c o t i a  I n d u s t r i a l  S a f e t y  Act  (R .S .N .S .  1967 ,  c . 1 41  as 
amended ).
-  I n d u s t r i a l  S a f e t y  R e g u l a t i o n s .

. Nova S c o t i a  G u i d e l i n e s  R e s p e c t i n g  O c cu p a t i o n a l  Expo su re s  t o  
No i se  ( D r a f t ) .

Nova S c o t i a  C o n s t r u c t i o n  S a f e t y  Act  (R . S .N . S .  1967,  c . 5 2  
a s  amended) .
-  C o n s t r u c t i o n  S a f e t y  R e g u l a t i o n s .

Nova S c o t i a  M e t a l l i f e r o u s  Mines  and Q u a r r i e s  R e g u l a t i o n  
Act  (R .S .N .S .  1967,  c . 1 8 3  a s  amended) .

O n t a r i o  O c c u p a t i o n a l  H e a l t h  and S a f e t y  Act  (R .S .O .  c . 3 2 1 ,  1980) .
-  R e g u l a t i o n s  f o r  I n d u s t r i a l  E s t a b l i s h m e n t s  (On t .  Reg.  6 9 2 /8 0 ) .

. O n ta r io  P roposed  R e g u l a t i o n  unde r  t h e  O c c u p a t i o n a l  H e a l t h  and 
S a f e t y  A c t ,  1978,  and r e l a t e d  c o d e s .  June  24,  1981.

P r in c e  Edward I s l a n d  W o rk e r ' s  Compensa t i on  Ac t  ( R . S . P . E . I .
1974,  c .W.- lO  as  amended) .
-  I n d u s t r i a l  S a f e t y  R e g u l a t i o n s  (Royal  G a z e t t e  1968,  
p .  253 amended by 1973,  p .  68 ,  1975 P a r t  I I ,  p.  27,  
p.  104,  and 1976 P a r t  I I ,  p .  333 ) .

Quebec Env i ron me n ta l  Q u a l i t y  Act  (S .Q.  1972,  c . 4 9  a s  amended) .
-  R e g u l a t i o n  c o n c e rn i n g  i n d u s t r i a l  and commerc ia l  e s t a b l i s h m e n t s  
(O.C.  3787 -  72 amended by O.C.  1576-74 ,  O.C.  1958 -  76 and 
O.C. 3326 -  76 ) .
-  Règlement  r e l a t i f  a l a  q u a l i t é  du m i l i e u  de t r a v a i l  
(O.C.  3 16 9 -7 9 ) .

Quebec I n d u s t r i a l  and Commercial  E s t a b l i s h m e n t s  Act 
(R .S .Q .  1964,  c . 1 5 0  as  amended) .
- C o n s t r u c t i o n  S a f e t y  Code (O.C.  1576 - 74 amended by 
O.C. 4790 and O.C.  2 3 6 -7 7 ) .

Quebec I n d u s t r i a l  and Commerc ia l  E s t a b l i s h m e n t s  Act 
( R . S . Q . , 1964,  c .  150 a s  amended) .
- R e g u l a t i o n  c o n c e rn i n g  f o r e s t r y  o p e r a t i o n s  
(O.C.  3 67 3- 7 3 ) .

Quebec Mining Ac t  (S .Q .  1965,  c . 3 4  as amenoed) .
-  R e g u l a t i o n  r e s p e c t i n g  s a f e t y  dnd p r o t e c t i o n  o f  workmen 
in  mines  and q u a r r i e s  IO.C.  4837 -  71 amenoed by
O.C. 1193-72 ,  O.C.  2 7 34 -7 4 ,  O.C.  2583-75 and O.C.  2308 -77 ) .

43.  Saskat chewan  O c cu p a t i on a l  H e a l t h  and S a f e t y  Act  -  S e c t i o n  
13 (1981 c .  567/ S I ) .
-  The O c c u p a t i o n a l  He a l th  and Genera l  R e g u l a t i o n s ,  
i n c l u d i n g  P a r t  j_X, No ise .

44.  Saska t chewan  La bo ur ,  "Noise R e g u l a t i o n s .  A gu ide  t o  comp l i a nc e  
f o r  o c c u p a t i o n a l  h e a l t h  c o mm i t t e e s ,  emp loyer s  and w o r k e r s " ,  
6M/09 /81 ,  O c cu p a t i o n a l  H ea l th  and S a f e t y  Branch ,  1150 Rose 
S t r e e t ,  R eg in a .

45.  Saska t chewan  Mines R e g u l a t i o n s  A c t .  (R .S .S .  1965,  c . 3 73  as 
amended ) .
-  R e g u l a t i o n s  go ve rn i ng  t h e  o p e r a t i o n s  of  mines 
(S as k .  Reg.  S 7 / 7 1 ) .

46 .  R o b e r t s ,  M.E. (1982)  Sep t ember .  P r i v a t e  co mmunica t i on .

47 .  "No ise"  (1 9 8 0 ) ,  Env i ronmen ta l  H e a l t h  C r i t e r i a  12,  World H e a l t h  
O r g a n i z a t i o n ,  Geneva,  S w i t z e r l a n d ,  ISBN 92 4 154072 9.

48 .  A l b e r t i ,  P .W. ,  LeBlanc,  J .  ( 1 9 79 ) ,  "An Economic E v a l u a t i o n
o f  P r e s e n t  ana P roposed Methods o f  Compensated H e a r in g  L o s s " ,
J .  o f  O t o l a r y n g o l o g y ,  8 : 4 ,  pp .  326 -338.

49 .  Nob le ,  W.G. (1 9 7 3 ) ,  "Pu re  t o n e  a c u i t y ,  speech  h e a r i n g  a b i l i t y ,  
and d e a f n e s s  i n  a c o u s t i c  t r aum a .  Review of  t h e  l i t e r a t u r e " .  
A ud io lo g y ,  Vol .  12,  pp.  291 -315 .

50.  Nob le ,  W.G. (1 9 78 ) ,  "Assessmen t  o f  Impa i red H e a r i n g " .
Academic  P r e s s ,  New York.

51.  Gannon,  P.  ( 1 9 8 0) ,  Sep t emb er .  P r i v a t e  Communicat ion.

52 .  A l b e r t i ,  P .W. ,  Morgan,  P . P . ,  F r i a ,  T . J . ,  e t  al  ( 1 9 7 6 ) .  
" P e r c e n t a g e  H e a r in g  Loss and V a r i o u s  Schema A p p l i e d  t o  a 
La rge  P o p u l a t i o n  With No i s e - In d uc ed  He a r ing  L o s s " .  In :
" E f f e c t s  d f  Noi se  o f  H e a r in g" .  Ed: Hende r son ,  0 . ,  Hamerni ck ,  
R . P . ,  Dosa n jh ,  O .S . ,  M i l l s ,  J . N . ,  Raven P r e s s ,  New York,
pp.  479 - 496 .

53.  "No ise  Haza rd  and C o n t r o l " ,  D.A. Benwell  and M.H. R e p a c h o l i ,  
79-EH0-29.  A v a i l a b l e  from Env i ron me n ta l  H e a l t h  D i r e c t o r a t e ,  
Dep t ,  of  H ea l th  and W el f a r e ,  Tu n ne y ' s  P a s t u r e ,  O t t a w a ,  O n t a r i o ,  
K1A 0L2.

54.  " P r o g r e s s i o n  o f  No i s e - In du c ed  Hea r ing  Loss i n  S p e c i f i c  
I n d u s t r i e s  in  Canada",  S.M. Abel and C. H a y t h o r n t h w a i t e .  
S ubm i t t e d  f o r  p u b l i c a t i o n  i n  Env i ronmen ta l  H e a l t h  D i r e c t o r a t e  
P u b l i c a t i o n  S e r i e s ,  Dept ,  o f  H e a l t h  and W e l f a r e ,  Tu n ne y ' s  
P a s t u r e ,  O t t awa ,  On t.  K1A 0L2.

55.  " C a l i b r a t i o n  and E v a l u a t i o n  o f  Audiome ter s  i n  E nv i r on me n ta l  
H e a l t h  D i r e c t o r a t e  Noi se  Chamber" ,  D.A. Benw e l l .  80-EHD-64.  
A v a i l a b l e  f rom Env i ronmen ta l  H e a l t h  D i r e c t o r a t e ,  Dep t ,  of  
H e a l t h  and W el f a r e ,  Tu nne y ' s  P a s t u r e ,  O t t a wa ,  O n t .  K1A 0L2.

Table 1.1. Permissible A-weighted Noise 

exposure Levels, (ACGIH 1967) .

Duration per Day 

Hours

Sound Level 

d3A*

3 90

6 92

- 95

3 97

7 100

1 1/2 102

1 105

3/4 107

i / 1 110

1/4 115-C**

* Sound level in decibels as measured 

on a standard sound level meter 

operating on the A-weighted network, 

with slow meter response.

** Ceiling Value.
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Table 3.1. Current and Proponed Occupational Noise 
Regulations of Ulde Application in Canadian 
Provinces (August, 1982).

Jurisdiction Regulation Steady-State Noise Impulse Noise Year

Agency or Proposal 8 hour/day 
Liai tl

Exchange 
Rate (dB)* (dBA)

Separate

Combined

(S) Maximum 
(peak)4

(C)

Daily liait 
on number 
of ispulses

Federal
Labour Canada Regulation 92 5 115 S 140 No

Jan. 31 
1973

Federal
Health & Welfare 
(Existing)

Guideline 92 5 115 S 140 No 1972

Federal
Health & Uelfare 
(Proposed)

Proposal 90 3 - C - No April 14 
1982

Alberta Regulation
314/01

85 5 115 S 140 Yes Sept. 15 
1981

British Columbia Regulation 90 3 105 S 140 Yes Oct. 1 
1979

Manitoba
(Existing)

Guideline 
MR204/77 
Sec 11 6 12

85 5 115 S 140 Yas 1977

Manitoba
(Proposed)

Proposal 90 3 115 C 140 No Hay 1982

Now Brunswick Regulation 90 5 115 s 140 Yes 1977

Newfoundland Regulation 
O.C . 799/79 

, Section 31(5) _

85 5 115 s 140 Yes 1979

Korth West 

Territories
Regulation

271-77
90 5 - - 140 Ho June

1977

Novs Scotia Regulation 85 5 115 s 140 Yes 1967

Ontario
(Existing)

Regulation 90 5 115 s 140 Yeo 1978

Ontario
(Proposed)

Proposal 90 3 115 c 135 No
1981

Quebec Regulation
44

90 5 115 s 140 Yao Jan.
1981

Saskatchewan Regulation5 
567/81 
Part DC

85 3 c “ No April 15 
1981

Prince Edward 
Island

Regulation Note 6 - - 1975

Yukon

Notes

1. M o e Lsusi permissible daily 8 hour time weighted average exposure laval Leq (dBA).

2. Time/intensity doubling rate.

3. Mariana permissible hearing level without hearing protection (dBA).

4. Maxlaua permissible level (dB peak SPL).

5. Details taken froa "Noise Regulations - A guide to coapliance for occupational haalth 
committees, employera and workers”, 6M/Q9/81, Saskatchewan Labour.

6. In Prince Ech?ard Island levels are not specified in the legislation. Federal Labour Canada regulations are followed.

Table 3o2„ Impulse Noise Exposure

Peak Sound Pressure Level 

dB

Maximum Number of Impulses 

Per Day

120 10,000

130 1,000

140 100

Greater than 140 0
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J u r i s d i c t i o n
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A g e n c y
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R . - . j u i r .  à

•«-.» 1 ÿ.« & V tli l  >1 Io n  

l o n t . o l  t . p r .  I l l a t i o n s

R.m| m 1 r i J

R e q u i r e d  wh en  o i ' c -  
u p a L I o n a )  e x p o s u r e  
l i m i t s  a r e  e x c e e d e d

M. i-t ( 
S t d .

:;i;K

s l u .

F e d e r a l
L a b o u r  C a n a d a

>90  dLA o r  
*  140  dB peal .  

SPi.
• - • i .oi.il 11 l o n a  1 *■ - -

. F e d e r a l
H e a l t h  & W e l f a r e  

( E x i s t i n g )

>90 dBA o r  
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SPL

• C o n d i  t  iou . i  1 / - -
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New B r u n s w i c k / / 1.0 -- 1 --- - - -

N e w f o u n d l a n d / - - ho - - -

No rLh  West  
T e r r i  t o r  l e a

/ - - No - - - -

Nova  S c o i l a /  At  d i s c r e t i o n  

o f  I n s p e c t o r
- - S[h v i f  i i ' . i t  ii.'i 

f in».  In* led  i n
» - - -

O n t a r i o  ( E x i s t i n g ) / - - lit!
. . . .

- - -

O n t a r i o  ( P r o p o s e d ) •8 3  dUA
05 .1 It A

- /

Q ue b ec J

r . Ki-c ...:u u n. lt  d

- - -

S a s k a t c h e w a n • a 1} dUA - -

P r i n c e  Ed w ar d  i s l a n d / -

- ho

- - -

Yukon - - - - -

Table 3.4. Hearing Protector Requirements
( 28)

in B.C. Legislation

C.S.A. Standard Z94.2.-1974 

Class

Sound Level 

dBA (Note 1)

c 85-93

rj 94-99

A Over 100

A Impulse (Note 2)

Note 1: This is understood to mean steady l e v e l .

Note 2: This is understood to mean where Impulse Noise
exceeds the B.C. Schedule for impact noise where 
the maximum number of impacts per 24 hour period 
are given for specified peak sound pressure
levels (22.4b).

Table 3.5.

British Columbia Schedule

for Impact Noise Levels Above Which Audiometric 

• . • ,(28)
Testing Routinely Required

Peak. Sound Pressure Level 

(dB)

Maximum Number of Impacts Per 

24 Hour Period

Over 135 0

134 112

131 225

123 450

125 900

122 1300

119 3600

116 7200

113 14400

-  4 2  -
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* A ,  B,  C ,  s e e  F i g u r e  4 . 2  T a b l e s  A ,  B ,  a n d  L.

Ta b l e  6 . 2 .  P e r c e n t  D i s a b i l i t y  F o r  V a r y i n g  
D e g r e e s  o f  H e a r i n g  L o s s .

T.i_hJ_e_ 
W here

_A_̂ _ P a r t i a l  H e a r i n g  L o s s  
B o t h  E a r s  a r e  A f f e c t e d

dB H e a r i n g  L o s s

35 d 13 ( A N S I / I  SO)  
40  
■15
5 0 
55
6 0 
6 5 
70  
75 
3 0

Disability

5 . 0

- Ta b l e  f t . U n i l a t e r a l  D e a f n e s s  
( A 1 b e r  t a  ) o r  A c u t e  T r a u m a t i c  
H e a r i n g  L o s s  ( Ne w B r u n s w i c k )

(IE H e a r i n g  L o s s

30  dB ( A N S I / I S O )  
40
5 0 
60  
7 0

D i  s  a  b  i 1 i t y

1
2
3
4
5

f a b ! " o n - T r a u s a t i c  H e a r i n g  L o s s  ( B r i t i s h  C o l u m b i a )

L o s s  o f  He a r  i n n i n

0 -  27 (A
28 -  32
33 - 37
38 -  4 2
4 3 - 47
4 8 - 5 2
5 3 -  57
58 -  62
63 - 67
68 o r  m o r e

I SO)

% o f  To t a  1 D i s a b i l i t y  

E a r  f- P s t  A f f e c t e d  P H IS E a r  L e a s t  A f f e c t e d

0
0 . 3  
0 . 5 
0 . 7  
1 . 0 
I . 3 
1 . 7  
2 . 1 
2.6 
3 . 0

0 
1 . 2
2.0
2.8
4 . 0
5 . 2
6 . 8
8 . 4

1 0 . 4
12.0
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Tcibl e 6 . 3 .

P r o v i n c e  o f  O n t a r i o :  WCBO I n d u s t r i a l  H e a r i n g  L o s s  C l a i m s  (4 8 )

Y e a r s
No . C l a i m s  

( c )  t
N o .  P e n s i o n e d  

( p )  + 2  c / p A v e r . P D
N e w  A n n u a l  P a y m e n t s  

S ( e s t i m a t e d ) *

i 9 5 0 - 1  9 6 0 1 3 0 39 30 3 . 9 6 ° 1 , 4 0 4
1 961 -1 9 6 5 31 2 62 1 9 . 9 3 .  96 4 , 9 1 0
1 9 6 6 - 1  9 7 0 8 6 2 238 2 7 . 6 3 . 56 1 3 , 8 4  9
1 971 3 7 0 1 30 3 5 . 1 3 . 9 6 51  , 4 8 0
1 9 7 2 30 2 1 4 8 3 8 .  7 3 . 9 6 5 3 , 6 0 8
1 9 7 3 582 20 8 3 5 . 7 7 . 0 2 * 1 4 6 , 0 1 6
1 974 9 8 6 4 8 3 5 0 .  0 7 .  02 3 3 9 , 0 6 6
1 9 7 5 1 5 1 9 63 9 42 7 . 0 2 4 4 8 , 5 7 8
1 9 7 6 24 63 1 0 6 6 43 7 . 0 2 7 0 2 , 0 0 0
1 97 7 2 4 0 5 1 3 64 57 7 . 0 2  e s t 9 5 7 , 5 2 8
1 9 7 8 2091 1 3 3 8 64 7 . 0 2  e s t 9 3 9 , 2 7 6

0 f r o m A l b e r t i  e t  a l  ( 5 3 ) .
* c o m p u t e d  f r o m  p a t i e n t s  s t u d i e d .
PO = p e n s i o n a b l e  d i s a b i l i t y .
Mean a g e  o f  c l a i m a n t s  b e t w e e n  1971  a n d  1 9 7 5 ,  5 5 . 7  y e a r s .
A v e r .  PD i n c l u d e s  p r e s b y c u s i s  c o r r e c t i o n ;  a s  a p p l i e d  a t  t i m e .
A s s u m p t i o n  ma d e  t h a t  p r e s b y c u s i s  c o r r e c t i o n  and f r e q u e n c i e s  a v e r a q e d  c h a n c e d  

Oa n u a r y  1 , 1 97 3.
U n t i l  1 9 7 4  c l a i m a n t s  p e n s i o n e d  o n l y  whe n  o u t  o f  n o i s e .
From 1 9 7 4  o n w a r d s  c l a i m a n t s  m 3 y r e c e i v e  p e n s i o n  a nd  c o n t i n u e  w o r k i n g  i n  n o i s e ,  
t C o u r t e s y  Dr .  M a r g a r e t  H a y l e y ,  H e a r i n g  C o n s u l t a n t ,  Wo r k me n ' s  C o m p e n s a t i o n  Bo a r d  

o f  O n t a r i o .
* e x p r e s s e d  i n  1 9 7 6  d o l l a r s .

Beach the acoustics community 
in Canada...

For more information  
call or write

Tim Kelsall
Hatch Associates Ltd.
21 St. Clair Avenue, East 
Toronto, Ontario 
M4T 1L9
Phone: (416) 962-6350

-  44  -


