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SOMMAIRE

L'artic le  est une mise à jour du texte paru antérieurement 
in t i tu lé  "Regulating Occupational Exposure to Noise" (1). Y sont 
décrits les travaux menés récemment au Canada en matière de règlements 
et de lignes directrices concernant l'exposition professionnelle au 
bruit, ainsi que les documents sur lesquelles i ls  s'appuyent. Un 
sommaire des règlements en vigueur et proposés, et des lignes 
directrices est présenté en dégageant les principales limites 
d'exposition et les mesures de contrôle du bruit. Les procédures 
d'évaluation de la perte d'audition pour fins d'indemnisation de la  
surdité professionnelle sont également résumées.

ABSTRACT

An update is provided to the review paper "Regulating Occupational 
Exposure to Noise" (1). Recent Canadian activ ities concerning 
occupational noise standards, guidelines, and background documents are 
described. A summary of Canadian existing and proposed regulations and 
voluntary guidelines, are presented, outlining noise limits and other 
noise control measures. Methods of assessment of compensation for 
occupational hearing loss are summarized.

1.0 INTRODUCTION

A brief historical background to occupational noise regulations 
has been given previously by Benwell (1), together with a description of 
noise "dose-relationships". A more detailed description of exposure to 
steady and intermittent noise and exposure to impulsive noises is given 
by Shaw (2,3) ,  who draws on the 2 decades of such research to make 
general conclusions that help put present occupational noise regulations 
on a firm scientific base.

The present paper provides an up-to-date (as of July 1988), 
summary of Canadian occupational noise legislation in the context of
other recent activ ities in the area of occupational noise. Present 
workers compensation claims for occupational noise-induced hearing loss 
in Canada are illustrated . The National Health and Welfare program in 
occupational noise is outlined. I t  is recommended that 
Federal/Provincial Guidelines (4) and the Shaw Report (2) be used in the 
formulation of new or revised C anadian  occupational noise regulations.

*  formally D.A. Benwell
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2 . 0  RECENT ACTIVITIES IN HEARING CONSERVATION

For the  l a s t  f i v e  y e a r s  e f f o r t  has been made in Canada to  develop 
uni fo rm na t io n a l  oc cu pa t io na l  no i se  s t a n d a r d s .  This  has been a ided by 
an im por ta n t  p u b l i c a t i o n  by Shaw c l e a r l y  d e l i n e a t i n g  the  s c i e n t i f i c  and 
t e c h n i c a l  and p r a c t i c a l  background on the  s u b j e c t  (2) .  ISO DIS 1999.2
(1985) ,  an im por tan t  i n t e r n a t i o n a l  document on occup a t ion a l  no i se  
exposure  and n o i s e - i n d u c e d  he ar i ng  impairment  has a l so  been r e v i s e d  and 
i s  in p r e s s  ( 5 ) .

2.1 C.S.A.  S tanda rds

The Canadian S ta ndards  A s s o c i a t i o n  (C.S.A. )  Committee Z107 on 
"Acous t ics  and Noise C o n t r o l " ,  has been a c t i v e  in the  area  of hear ing  
c o n s e r v a t i o n  s ta n d a rd s  f o r  a number of y e a r s .  More r e c e n t  a c t i v i t i e s  
have inc lu ded  the  appointment  of a Task Force on Occupat ional  Noise.
This  Task Force conducted a mail survey (1981-82) to  some 150 use r s  o f  
s t a n d a rd s  on occ upa t iona l  n o i s e .  Over 60 r e p l i e s  were r ec e iv ed ,  
s u p p o r t i n g  th e  Task Force recommendation made in 1982 t h a t  t h e r e  was a 
need f o r  n a t io n a l  g u i d e l i n e s  on occ upa t ion a l  no i se  and hear ing  
c o n s e r v a t i o n  r e g u l a t i o n s  (1 ) .

In r e c e n t  y e a r s ,  a number of  new and r e v i s e d  s ta n d a rd s  f o r  
occ upa t io na l  no i se  exposure r e g u l a t i o n s  have a l so  been pu b l i s he d  by 
C.S.A.  The most s i g n i f i c a n t  of t h e s e  i s  probably the  CAN/CSA 
Z107.56-M86 on occu pa t io na l  no i se  exposure measurement (6 ) .  In a d d i t i o n  
t h e r e  a re  s t a n d a rd s  on a c o u s t i c a l  d e f i n i t i o n s  (7 ) ,  and on pure tone 
audiometers  f o r  he ar in g  c o n s e r v a t i o n  and f o r  s c r ee n i ng  (8 ) .  There i s  
a l s o  a d r a f t  s t a n d a rd  on aud i om et r ic  t e s t i n g  f o r  hear in g  c o n s e r v a t io n  
purposes  (9) and a s t a n d a rd  on hear in g  p r o t e c t o r s  (10) ,  the  l a t t e r  
having been produced by C.S.A.  Committee Z94 on Hearing P r o t e c t o r s .  In 
a d d i t i o n  i n t e r n a t i o n a l  s t a n d a rd s  f o r  i n s t r u m e n t a t i o n  (produced by the  
I n t e r n a t i o n a l  E l e c t r o t e c h n i c a l  Commission) a re  used d i r e c t l y  (1 1 ,1 2 ) .

2 .2  Shaw Report

The Shaw Report  (2) was p repa re d  by Edgar Shaw of  Nat ional  
Research Council  f o r  the  Specia l  Advisory Committee on the  O nta r i o  Noise 
R e g u l a t i o n .

The r e p o r t  reviews the  s c i e n t i f i c  e v id en ce ,  d i s c u s s e s  th e  i s s u e s ,  
draws c o n c l u s io n s  and p r e s e n t s  recommendations w i th in  th e  c o n t e x t  of the  
p r o p o s a l s  made by the  O nta r i o  M in is t ry  of  Labour.  The On ta r io  M in is t ry  
of  Labour had p r e v i o u s l y  dete rmined  t h a t  a no i se  r e g u l a t i o n  would 
i n c l u d e :  1) mandatory measurement of  no i s e  a t  and above 80 dBA; 2) th e  
req u i rement  to  reduce no i se  a t  the  workplace  to  90 d e c i b e l s  on a t ime 
weighted average b a s i s  by means of  e n g i n e e r i n g  c o n t r o l s ,  and in case t o  
t h e  lowes t  p r a c t i c a l  l e v e l ;  3) th e  mandatory use of  hear in g  p r o t e c t i o n  
where a worker i s  exposed to  no i se  t h a t  cannot  be reduced to  90 d e c i b e l s  
on a t ime weighted average b a s i s  or  to  85 d e c i b e l s  f o r  4 hours  or more 
dur ing a work day; 4) the  req u i rement  of a he ar in g  c o n s e r v a t i o n  program 
where a worker i s  exposed to  LAeq4 > 85 dBA (10) .
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The Shaw report  (2) enables Canadian occupational noise 
regula t ions to be put on a firm s c i e n t i f i c  foundation by drawing on two 
decades of research and by ca re fu l ly  analyzing and summarizing the 
r e su l t s  in the context  of present day occupational noise problems. The 
report  summary is  reproduced below: -

"In 1983, a Special Advisory Committee was appointed to  
study and report  to the Minister  of Labour on several major 
issues a f fec t ing  the formulation of a Noise Regulation in the 
Province of Ontario under the Occupational Health and Safety 
Act of 1980. This repor t ,  prepared for the Committee, reviews 
the s c i e n t i f i c  evidence, discusses the issues ,  draws 
conclusions and presents recommendations. Exposure to steady 
and in te rm i t te n t  noise is  considered in r e la t io n  to the to ta l  
energy theory, the p r inc ip le  of equinocivi ty ,  the CHABA damage 
risk contours based on s tudies  of temporary threshold  s h i f t ,  
the "5 dB ru le" ,  Ward's laboratory experiments with animals, 
and indus t r ia l  epidemiology with p a r t i c u l a r  reference to 
Passchier-Vermeer 's work. Impulsive noise is  considered in 
r e la t io n  to the CHABA c r i t e r i o n  of 1968, the concept of 
c r i t i c a l  le v e l ,  the energy p r in c ip le ,  indus t r ia l  epidemiology, 
in te ra c t io n  with steady noise and instrumentat ion.  I t  is 
concluded th a t  there  is  adequate s c i e n t i f i c  support for the 
acceptance of equivalent continuous A-weighted sound pressure 
level (the "3 dB ru le " ) ,  as defined in IS0/R1999-1984, as the 
best avai lab le  measure of sound exposure, th a t  th i s  measure is 
approximate and cannot a t  present be ref ined ,  th a t  there  is  
a t  present no s c i e n t i f i c a l l y  acceptable a l t e rn a t iv e  measure 
and th a t  no d i s t in c t io n  should be made between impulsive and 
other  types of noise. Various hypothetical pa t te rns  of sound 
exposure other  than the standard work week are considered in 
r e la t io n  to in dus t r ia l  epidemiology, the formulation of 
permanent threshold  s h i f t  given in IS0/R1999-1984 and s tud ies  
of recovery from temporary threshold  s h i f t  following prolonged 
exposure to steady noise. I t  is  concluded th a t  the 40 hour 
work week is  acceptable as the in teg ra t ion  period provided 
th a t  an upper l im i t  is  placed on the daily duration of 
exposure and a lower l im i t  on the duration of e f fe c t iv e  quiet  
between exposures. Specif ic  recommendations per ta in ing  to 
mandatory hearing p ro tec t ion ,  engineering con t ro ls ,  hearing 
conservation,  hearing pro tec tor  performance and c e i l in g  level 
are presented within the context of decisions already made by 
the Ontario Ministry of Labour."

The Shaw report  was incorporated in the f inal  report  of the 
Special Advisory Committee on the Ontario Noise Regulation which was 
published in December 1985 (3).  The report  of the Special Advisory 
Committee contains three conclusions and f ive recommendations.

The conclusions s t a te  the following: ( i )  the 3dB exchange ra te  be 
accepted for  the measurement of noise; ( i i )  al l  noise should be included 
in one comprehensive measurement: and ( i i i )  the 40 hour work week is  an 
acceptable  in teg ra t ion  time. All of these conclusions contain c e r ta in  
provis ions .  Measurements are referenced to a revised in te rn a t io n a l  
standards document, ISO/DIS 1999-1984. This document, (see Section 2.0) 
was subsequently reissued for  voting as ISO/DIS 1999.2 (1985) and is  
present ly  in press to be issued as a ful l  standard ISO 1999 (198x) (5).



The recommendations of  th e  Spec ia l  Advisory Committee,  in response  
t o  the  s p e c i f i c  terms of  r e f e r e n c e  r e c e iv e d  from th e  O n ta r io  M in i s t ry  of 
Labour, a re  t h a t  the  use of  h ea r in g  p r o t e c t o r s  shou ld  be mandatory where 
th e  no ise  leve l  L. g > 85 dBA and t h a t  a programme of e duca t ion  and 
i n s t r u c t i o n  be provraecT; e n g i n e e r in g  c o n t r o l s  be r e q u i r e d  when LA 4 0  

?_ 90 dBA; a h ea r in g  c o n s e r v a t io n  programme with  p e r i o d i c  audiometry be 
r e q u i r e d  when L . e 85 dBA; CSA S tandard  Z94.2-M1984 be recognized  
f o r  th e  assessment! of  hea r ing  p r o t e c t o r  per formance ;  and t h a t  the  use of 
h ea r in g  p r o t e c t o r s  be mandatory where t h e r e  i s  exposure  to  occupa t iona l  
no i se  with i n s t a n t a n e o u s  peak sound p r e s s u re s  exceed ing 200 Pa (140 dB 
r e l a t i v e  to  20 p.Pa). I t  shou ld  be noted t h a t  the  40 hour work week i s  
accep ted  as th e  i n t e g r a t i o n  p e r io d  f o r  th e  development of en g in e e r in g  
co n t ro l  and f o r  h e a r in g  c o n s e r v a t io n  with  pr  " iodic  audiometry s u b j e c t  to  
s p e c i a l  p ro v i s io n  being made fo r  th e  uncondic iona l  d i s t r i b u t i o n  of  hours 
w i th i n  the  work week. For d e t a i l s  r e g a rd in g  the  p ro v iso s  accompanying 
th e s e  c o n c lu s io n s  and recommendations th e  Specia l  Advisory Committee 
Repor t  shou ld  be c o n s u l t e d  (3 ) .

2 .3  F e d e r a l / P r o v i n c i a l  G u id e l in e s

In 1982 the  F e d e r a l / P r o v i n c i a l  Advisory Committee on Environmental  
and Occupat ional  Heal th  e s t a b l i s h e d  a Working Group on Occupat ional  
Noise Exposure and Hear ing  C o n s e rv a t io n .  The terms of  r e f e r e n c e  of  t h i s  
group were to  p repa re  g u i d e l i n e s  on occupa t iona l  no ise  exposure and 
h e a r in g  c o n s e r v a t io n  r e g u l a t i o n s .  Th is  was done a t  the  d i r e c t i o n  of  th e  
Committee,  which was, in p a r t ,  in r e sponse  to  the  r e s u l t s  of  the  
Q u e s t io n n a i r e  c i r c u l a t e d  by th e  CSA Task Force d e s c r ib e d  in 2 . 1 .  P a r t  1 
of  the  document i s  now p u b l i sh e d  (4 ) .  I t  was w r i t t e n  to  a s s i s t  
p r o v in c i a l  and o t h e r  agenc ie s  f o r  p ro v i s io n  of  an e f f e c t i v e  leve l  o f  
p r o t e c t i o n  a g a i n s t  e x c e s s iv e  no ise  in t h e  workplace ;  the  primary goal 
be ing the  c o n s e r v a t io n  of  w orke rs '  h e a r i n g .  The model r e g u l a t i o n  in the  
document may be adopted in i t s  e n t i r e t y  or  may be modif ied  to  s a t i s f y  
th e  s p e c i f i c  requ i rem en ts  of  the  r e g u l a t o r y  agency.  The use of  the  
document by p r o v in c i a l  and o t h e r  agenc ies  should  promote g r e a t e r  
u n i fo rm i ty  in  workplace  no ise  c o n t ro l  r e g u l a t i o n s .

The document p rov ides  th e  framework f o r  an occupa t iona l  no i se  
exposure and h ea r in g  c o n s e r v a t io n  r e g u l a t i o n  (model r e g u l a t i o n ) ,  
t o g e t h e r  with  Codes of  P r a c t i c e  f o r  audiometry ,  h ea r in g  p r o t e c t o r s  and 
no ise  measurements.  The r a t i o n a l e  f o r  t h e  framework with e x p lan a to ry  
n o t e s ,  i n d i c a t i n g  a l t e r n a t i v e s  and d i s c u s s i n g  th e  va r io u s  f a c t o r s  under  
c o n s i d e r a t i o n ,  i s  given in an Appendix to  the  document.

A summary of  l i m i t s  and r e q u i r e d  a c t i o n s  i s  given in Table 2 . 1 .
The model r e g u l a t i o n  d e f i n e s  no ise  as sound l e v e l s  g r e a t e r  than 80 dBA 
and uses  the  e q u i v a l e n t  sound exposure  l e v e l  (L^v) as the  measure of  
sound (This i s  s i m i l a r  to  U eq 8 h ) .  The Codes r e f e r e n c e  the  a p p r o p r i a t e  
CSA s t a n d a rd s  where a v a i l a b l e .  L™ i s  d e f in e d  as the  s teady  sound leve l  
in  dBA which,  i f  p r e s e n t  in a workplace f o r  8  hours in one day,  would 

) c o n t a in  th e  same t o t a l  a c o u s t i c  energy as t h a t  gene ra ted  by the  ac tua l  
I and vary ing  sound l e v e l s  in c lu d in g  impulse no ise  to  which a worker i s  

y  . t aken  to  be exposed in one day.
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TABLE 2 .1  

FEDERAL/PROVINCIAL GUIDELINES 

SUMMARY OF LIMITS AND REQUIRED ACTIONS (4)

LIMITS REQUIRED ACTION

. Sound le v e l  i s  g r e a t e r  than 
80 dBA f o r  a s i g n i f i c a n t  
p e r io d  of  t ime .

„ Exposure l e v e l ,  Lex, g r e a t e r  
than 85 dBA ( f o r  8 hours  per  
work day)

Screen ing  as sessm ent*

Noise measurement
Hearing c o n s e r v a t io n  program
Voluntary  h ea r in g  p r o t e c t i o n
Warning s igns
Audiometr ic  t e s t s
Records
Worker educa t ion

. Exposure l e v e l ,  Lex, 
g r e a t e r  than  90 dBA ( f o r  
8 hours per  work day)

an d /o r

. Impulse n o i s e ,  peak sound 
p r e s s u r e  l e v e l  g r e a t e r  
than  140 dB

Mandatory exposure c o n t ro l

- e n g i n e e r in g  c o n t r o l s

- work p r a c t i c e s

-  h ea r in g  p r o t e c t i o n

3 . 0  SUMMARY OF CANADIAN LEGISLATION

Occupa t ional  no ise  l e g i s l a t i o n  in Canada i s  f o r  the  most p a r t  
covered  by l e g i s l a t i o n  having genera l  h e a l t h  a p p l i c a t i o n  and promulgated 
by the  in d i v id u a l  p rov inces  and the  Federal  Government.  Table  3 .1  l i s t s  
c u r r e n t  and proposed  occupa t iona l  no ise  r e g u l a t i o n s  of  wide a p p l i c a t i o n  
in Canada.  In some p rov inc es  t h e r e  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 lumber ing,  mining,  c o n s t r u c t i o n  and f o r e s t r y .  These 
a re  l i s t e d  in Benwell 1983 (1) and in  a Labour Canada p u b l i c a t i o n  on th e  
s u b j e c t  (13) t o g e t h e r  with i t s  l a t e r  updated i n s e r t s .

The pr imary l e g i s l a t i o n  on occupa t iona l  no ise  a p p l i c a b l e  t o  
Federa l  employees i s  the  Canada Labour Act (1976, Revised in  1984).  The 
Noise Control  R e g u la t i o n s  co n ta in e d  in the  Canada Labour Code under t h i s  
Act were proclaimed  in  1971 and modif ied  in 1973 (14) .  At p r e s e n t  th e se

* d e f in e d  as a methodical  examinat ion of  the  workplace with r e s p e c t  
to  no ise  exposure and may or  may not  i n c lu d e  p r e l im i n a r y  sound le ve l  
measurements '  .
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CURRENT

JURISDICTION

F e d e r a l
Labour  Canada

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

P r o v i n c i a l  
aiDerta

B r i t i s h  Columbia

M a n i t o b a

New Brunswick  

Newfoundland

TABLE 3 . 1

AND PROPOSED OCCUPATIONAL NOISE REGULATIONS OF WIDE APPLICATION IN CANADA

REGULATION YEAR REFERENCE
(PropoïïFïïTGTTTaëTi ne s  ) ~

Canada  N o i s e  C o n t r o l  R e g u l a t i o n s

T r e a s u r y  Board  G u i d e l i n e s

O c c u p a t i o n a l  H e a l t h  & S a f e t y  Act  
(S .A .  A u g u s t  27)  N o i s e  R e g u l a t i o n s  
Worke r s  C o m p e n s a t i o n  Act  
(SBC1968c59 as  amended)
I n d u s t r i a l  H e a l t h  & S a f e t y  

R e g u l a t i o n s  
W o r kp la ce  S a f e t y  & H e a l t h  Act  
( S . M . 1976c 63)
H e a r i n g  C o n s e r v a t i o n  and N o i s e  
C o n t r o l  R e g u l a t i o n  
O c c u p a t i o n a l  H e a l t h  & S a f e t y  Act  

(S N B 1 97 6c 0 -0 - l  as  amended)  
O c c u p a t i o n a l  S a f e t y  Code 
W o r k e r s '  O c c u p a t i o n a l  H e a l t h  & 
S a f e t y  Ac t  (RSN1979cl04)  
O c c u p a t i o n a l  H e a l t h  & S a f e t y  
R e g u l a t  i o n s

SOR/71-584 Amended 1976 14
by SOR/73-66 and 
SOR/76-43 6

N o i s e  C o n t r o l  and 1978 15
H e a r i n g  C o n s e r v a t i o n  
S t a n d a r d »  TB STD 3 - 12

R e g u l a t i o n  3 1 4 / 8 1  1981 17

BC Reg 5 8 5 / 7 7  O c t . l  20
1979

1 1 6 / 8 5  Nov. 21
1985

NB Reg 77-1 1977 24

amended by NB Reg 77 -19  
and NB Reg 77 -92

1979 26
O.C.  79 9 / 77  
S e c t i o n  3 1 ( 5 )



TABLE 3.1  (continued)

CURRENT AND PROPOSED OCCUPATIONAL NOISE REGULATIONS OF WIDE APPLICATION IN CANADA

JURISDICTION
(Agency)

North West
T e r r i t o r i e s  

Nova Sco t ia

Ontario ( e x i s t i n g )

Ontario (Proposed) 

Quebec

Saskatchewan

P .E . I .

Yukon

REGULATION YEAR REFERENCE
(Proposed/Guide!ines)

I n d u s t r i a l  Safety Regulat ions 
Safety Ordinance 
In d u s t r i a l  Safety Act - 
I n d u s t r i a l  Sa fe ty  Regulat ions 
Occupational Health & Safety Act 
(R.S.O.C321, 1980)
Regulat ions fo r  In d u s t r ia l  
E s tab l i  shments
Proposed Regulat ion under the 
Occupational Health & Safety Act. 
Designated Substance - Noise 
Environmental Quali ty Act (SQ1972c49 
as amended). Regulation concerning 
i n d u s t r i a l  & commercial e s t a b l i s h 
ment. Règlement r e l a t i f  à l a  
q u a l i t é  du mil ieu de t r a v a i l .  
Occupational Health & Sa fe ty  Act 
Sect ion  13 ( 1981c567/81).  The 
Occupational Health & General 
Regulat ions P a r t  IX Noise.
In d u s t r i a l  Safe ty  Regs.

R0NWT271-77 
Sections  32,33 
R.S.N.S. C141 as 
amended

Ont. Reg. 692/80

June
1977
1967

1980

Ju ly
1986

O.C.3 7 8 7 -7 2  as amended 
by O.C.1 5 7 6 - 7 4 ,
O.C.19 5 8 -7 6  and 
O.C.3 3 2 6 - 7 6  
O.C.3 1 6 9 -7 9  
C567/81

Occupati onal 
Occupational

Health & Safe ty Act. 
Noise Regs.

Royal Gaze tte ,  p . 253 
as amended.
Ch.46

Jan. 
1981 

Apr.15 
1981

1975

1984

28

29

33

34

36

40

35

43



Noise Control Regulat ions are commencing re v i s io n  and a consensus 
process is  being used whereby labour and management and se lec ted  
techn ica l  exper ts  j o i n t l y  formulate  the r e g u la t i o n ,  using resource  
documents of t h e i r  choice.  These noise r e g u la t io n s  apply to Federal 
Works, undertak ings ,  and bus inesses .  Public  s e rv ice  departments and 
agencies are a lso  covered by the Canada Labour Code, but in t h i s  case 
the Treasury Board a lso  admin is te rs  i t s  own s tanda rds .  Treasury Board 
Standards on occupational noise  exposure were issued in 1972 and 
modified in 1978 (15).  A d r a f t  Treasury Board Standard was w r i t t en  in  
1982 (16) ,  but t h i s  was not implemented s ince  i t  was decided to  wait  
un t i l  the  Labour Canada Noise Regulat ions were r e w r i t t en  for  consis tency 
with in  Federal j u r i s d i c t i o n s .  Approximately 750,000 people are covered 
by th ese  Federal r e g u l a t i o n s .

Other occupat ional  noise  l e g i s l a t i o n  in Canada (17-43) f a l l s  
w ith in  p rov inc ia l  j u r i s d i c t i o n ,  and thus app l i es  to  the major i ty  of 
working Canadians.

3.1 Noise Exposure Limits

Limits of noise exposure p re sc r ibed  in Canadian occupat ional  
noise  l e g i s l a t i o n  are shown in Table 3 .2 .  I t  i s  im p l i c i t  in these 
r e g u la t i o n s  t h a t  noise l e v e l s  are measured in a d i f f u se  sound f i e l d  with 
an omnid irect iona l  microphone. I t  can be seen t h a t  th e re  are some 
d i f f e r e n c e s  between the various r e g u l a t i o n s .  The th ree  main d i f f e r e n c e s  
a re :  1) the 85 or 90 dBA for  an 8 hour per day exposure,  2) the 
v a r i a t i o n  between a 5 dB inc rease  fo r  a halving of exposure time 
p resc r ibed  in most provinces and a 3 dB inc rease  for  a halving of 
exposure time prescr ibed  in some provinces ,  and 3) combined or s epa ra te  
assessment of impulse noise .  A recen t  t rend  toward a 3 dB trad in g  
r e l a t i o n s h i p  is  r e f l e c t e d  in Manitoba (1985), Yukon (1984), and d r a f t  
Ontar io  (1986) l e g i s l a t i o n .  This enables a combined assessment of 
impulse and s t e a d y - s t a t e  no ise .  Seven provinces  speci fy  a s epara 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 .3 .  The Canada Labour Code p re sen t ly  
p r o h i b i t s  exposure to impact/ impulse sound "the peak sound pressure 
level of which, measured by a method acceptable  to the regional  s a fe ty  
o f f i c e r ,  exceeds 140 dB unless  t h a t  employee is  wearing (p rescr ibed)  
hear ing  p ro t e c to r s "  (14) . Impulse noise l i m i t s  are not s p ec i f i ed  by 4 
prov inces .  Impulse noise  exposure level measurements are now 
incorpora ted  with s t e a d y - s t a t e  noise  measurement in two r e g u la t i o n s ,  two 
proposed re g u la t io n s  and the F e d e ra l /P rov inc ia l  Guidelines  (1987) (4) ,  
considerab ly  s im pli fy ing  exposure c a l c u l a t i o n s .  Maximum impulse noise 
l i m i t s  are  a lso  s e t  fo r  these  four r e g u l a t i o n s .  At p re sen t  Saskatchewan 
l e g i s l a t i o n  (1981) s p e c i f i e s  t h a t  noise  l e v e l s  in excess of 85 dBA be 
monitored and c o n t r o l l e d ,  and aural p r o te c t io n  of workers be re qu ir ed .  
D e ta i l s  of compliance,  inc luding an 85 dBA maximum da i ly  8 hour exposure 
level  with a 3 dB inc rease  fo r  a halving of exposure time are given in a 
guide to  compliance publ ished by Saskatchewan Labour (41)„

3.2  A l t e r n a t iv e  Noise P ro tec t io n  Measures

A summary of noise  p ro te c t io n  measures,  o the r  than noise exposure 
l i m i t s  p re sc r ibed  in Canadian Occupational Noise Regulat ions,  is  
provided in Table 3 .4 .
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TABLE 3.2 CURRENT AND PROPOSED OCCUPATIONAL NOISE REGULATIONS OF WIDE APPLICATION IN CANADIAN PROVINCES

(JANUARY 1988)

JURISDICTION /  

AGENCY

REGULATION OR 

GUIDELINES OR 

PROPOSAL

STEADY-STATE NOISE IMPULSE NOISE

40 HOUR 

WEEK 

LIMIT 
(dBA)

8 HOUR/DAY 

LIMIT1 

(dBA)

EXCHANGE

rate2

(dB)

MAXIMUM

(dBA)3

SEPARATE (S) 

OR

COMBINED (C)

MAXIMUM

(PEAK)1*

(dB)

DAILY LIMIT 

ON NUMBER 

OF IMPULSES

Federal
Labour Canada Regu1 a t  1on 92 5 115 S 140 No

Federal

Health & W elfare G u lde lIne 92 5 115 S 140 No

A Ibe rta Regu1 a t Ion 85 5 115 S 140 Yes

B r i t i s h  Columbia Regu1 a t I on 90 3 105 S 140 Yes

Manitoba Regu1 a t Ion 90 3 115 C 140 No

New Brunswick Regu la tion 90 5 115 S 140 Yes

Newfoundland Regu1 a t Ion 85 5 115 S 140 Yes

North West T e r r i t o r ie s R egulation 90 5 - 140 No

Nova S cotia Regu1 a t Ion 85 5 115 s 140 Yes

O n ta r io  (E x is t in g ) Regu1 a t ion 90 5 115 s 140 Yes

O n ta rio  (Proposed) Proposa 1 90
-

115 c 140 No

P rince  Edward Is land Regu1 a t Ion i Note 6 - —

Quebec Regu1 a t Ion 90
5

115 s 140 Yes



TABLE 3.2 CURRENT AND PROPOSED OCCUPATIONAL NOISE REGULATIONS OF WIDE APPLICATION IN CANADIAN PROVINCES

(JANUARY 1988) (continued)

JURISDICTION / 

AGENCY
REGULATION OR 
GUIDELINES OR 
PROPOSAL

STEADY-STATE NOISE INPULSE NOISE

40 HOUR 
WEEK 
LIMIT 
(dBA)

8 HOUR/DAY 
LIMIT1 
(dBA)

EXCHANGE
RATE2
(dB)

MAXIMUM
(dBA)3

SEPARATE (S) 
OR

COMBINED (S)

MAXIMUM
(PEAK)1*
(dB)

DAILY LIMIT 
ON NUMBER 
OF IMPULSES

Saskatchewan
5

ReguI at ion 85 3 — © — No

Yukon ReguI at ion 85 3 103 S 140 Yes

Federal/Provincial 
Guide Iines Gu ideli nes

90 3 — c 140 No

Notes

1. Maximum permissible daily 8 hour time weighted average exposure level Leq (dBA).

2. Time/intensity doubling rate.

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

4. Maximum permissible level (dB peak SPL).

5. Details taken from "Noise Regulations - A guide to compliance for occupational health 

committees, employers and workers", 6M/09/81, Saskatchewan Labour.

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



TABLE 3 .3  IMPULSE NOISE EXPOSURE LIMIT

Peak Sound Pressure  Level Maximum Number of Impulses
(dB) Per Day

120 10,000
130 1,000
140 100

Greater  than 140 0

Hearing P r o te c to r s

All provinces  with occupationa l noise r e g u la t io n s  p re s c r ib e  
hear ing p ro t e c to r s  under c e r t a i n  co n d i t io n s .  The majo r ity  (B r i t i sh  
Columbia, Manitoba,  New Brunswick, Newfoundland, Nova S c o t i a ,  O n ta r io ,  
Prince Edward Is land  and Quebec), s t a t e  in general  terms, t h a t  hear ing 
p ro te c to r s  must be worn when employers are unable to  reduce the noise  
below harmful l e v e l s  (or the noise l i m i t  t a b l e  in d ica ted  in the 
r e g u l a t i o n ).

The Federal Government requ i re s  the  use of hear ing p r o te c t io n  a t  
noise  l ev e l s  over 90 dBA, as do Manitoba r e g u la t i o n s ,  who a lso  ask for 
voluntary  use a t  85 dBA. Saskatchewan r e g u la t i o n s ,  A lbe r ta ,  and Ontar io  
d r a f t  r e g u la t io n s ,  requ i re  hear ing p ro te c t io n  a t  noise l e v e l s  over 85 
dBA, as do Nova Sco t ia  d r a f t  reg u la t io n  gu ide l ines  (30) .  Proposed new 
Federal Treasury Board Standards requ i re  hear ing p ro te c t io n  a t  noise 
l e v e l s  over 84 dBA.

Cer ta in  l e g i s l a t i o n  (Federal Government and Quebec) spec i fy  t h a t  
hear ing p ro t e c to r s  must comply with Canadian Standards Assoc ia t ion  
(C .S .A.) ,  Standard Z . 94.2.1965,  al though only the Federal 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  
hear ing p r o t e c to r s  must comply with C.S.A. Standard 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 lso  
has a t a b l e  g iving the C.S.A. Standard Class of hear ing p r o t e c to r  t h a t  
may be worn in p re sc r ibed  sound l e v e l s  as in Table 3 .5 .  A lber ta  
l e g i s l a t i o n  con ta ins  a s im i l a r  t a b l e  to  t h a t  in Table 3.5 as does 
Ontario  d r a f t  l e g i s l a t i o n .

The F e d e ra l /P ro v in c ia l  Guidelines  (4) req u i re  t h a t  hear ing  
p ro t e c to r s  be provided upon reques t  by workers '  a t  noise exposure l e v e l s  
(LEX) g r e a te r  than 85 dBA fo r  an 8 hour work day, and t h a t  they must be 
worn where noise  exposure l e v e l s  (Lev) 90 dBA fo r  an 8 hour work day. 
The Code of P r a c t i c e  fo r  Hearing P r o tec to r s  in these  gu ide l ines  provides  
procedures fo r  the  s e l e c t i o n ,  f i t t i n g ,  use and maintenance of hear ing
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TABLE 3.4 NOISE PROTECTION IN PRESENT AND PROPOSED OCCUPATIONAL NOISE REGULATIONS

(JANUARY 1988)

NOISE PROTECTION MEASURES

JURISDICTION /  

AGENCY

HEARING PROTECTORS

REQUIRED WHEN 

OCCUPATIONAL EXPOSURE 
LIMITS ARE EXCEEDED

| MEET CSA 
STD.1

MEET

ANSI

AUD10METR1C 
TESTING 

REQUIRED

WARN 1NG 
SIGNS 

REQUIRED

N0I SE 

SURVEY 
REQUIRED

NOISE & VIBRATION 

CONTROL 

REQU1 RED

HEAR 1NG 
CONSERVATION 

PROGRAM

Federal 

Labour Canada
> 90 dBA or 

^  140 dB peak SPL / __ ^ C on d it io n a l V / — —

Fédéra I

Health & Welfare 
(E x is t in g )

? 90 dBA or 

? 140 dB peak SPL / — y C ond it iona l / / — —

A lb e rta / / — / — — — /

B r i t i s h  Columbi a D e ta ile d  level 
requ i rements

/ — / / — Yes /

Manitoba ? 85 dBA — / / / Yes /

New Brunswick / / No / — — —

Newfound I and / — — No — — ■ - —

North West T e r r i t o r ie s / — — No — — — —

Nova Scotia  ^ J A t d is c re t io n  o f 
Inspector

—

1

Speci f i c a t  ions 

( inc luded  in 

gu i de 1ines)
— — —

NOTE: 1. CSA Z94.2-M1984 "Hearing P ro te c to rs "  (10 ) .
2. ANSI S3.19-1984 "Method fo r  the Measurement o f Rea I-E a r P ro te c t io n  o f Hearing P ro te c to rs  and

Physica l A tte n u a tion  o f Earmuffs" (44 ) .



TABLE 3.4 NOISE PROTECTION IN PRESENT AND PROPOSED OCCUPATIONAL NOISE REGULATIONS

(JANUARY 1988) (continued)

NOISE PROTECTION MEASURES

JURISDICTION / 

AGENCY

HEARING PROTECTORS

REQUIRED WHEN 

OCCUPATIONAL EXPOSURE 
LIMITS ARE EXCEEDED

MEET CpA 
STD.

m e e t2
ANSI

AUDIOMETRIC 

TESTING 
REQU1 RED

WARN 1NG 
SIGNS 

REQUIRED

NOISE 
SURVEY 

REQU1 RED

NOISE & VIBRATION 
CONTROL 
REQUIRED

HEAR 1NG 
CONSERVATION 

PROGRAM

Ontario (Existing) / — — No / — — —

Ontario (Proposed) 85 dBA / / / 85 dBA — / Yes /

Prince Edward Island / — — No - — — — —

Quebec / / No — — Yes —

Saskatchewan ? 85 dBA — — / Recommended / / Yes —

Yukon / 85 dBA — — / / — /

Feder a 1/Prov i ne i a 1 
Guidelines

/ 85 dBA voluntary 
^ 90 dBA mandatory

/ / mod i- 
f ied

/ / / — /

NOTE: 1. CSA Z94.2-M1984 "Hearing Protectors" (10).
2. ANSI S3.19-1984 "Method for the Measurement of Rea I-Ear Protection of Hearing Protectors

and Physical Attenuation of Earmuffs" (44).



TABLE 3 .5  HEARING PROTECTOR REQUIREMENTS IN 

B.C. LEGISLATION (20)

C.S.A. STANDARD Z94.2.-M1984 SOUND LEVEL

CLASS dBA (Note 1)

C 85-93
B 94-99
A Over 100
A Impulse (Note 2)

Note 1: This i s  understood to  mean s teady level (45).
Note 2: This i s  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  
s p e c i f i e d  peak sound p ressu re  l e v e l s  (20, 45).

p r o t e c t o r s ,  education of workers '  and pos t ing  of warning s ig n s .  The 
Code allows fo r  e i t h e r  CSA Z94.2-M1984 (10) Section A2 and Table A1 of 
Appendix A or fo r  ANSI methods with a 10 dB c o r r e c t io n  f a c to r  to be used 
in hear ing p r o t e c to r  s e l e c t i o n  (44).

Audiometric Tes t ing

Four p rov inces ,  A lbe r ta ,  B r i t i s h  Columbia, Manitoba and 
Saskatchewan, Yukon spec i fy  requirements  fo r  audiometric  t e s t i n g  
(Saskatchewan in t h e i r  compliance code) ,  as do d r a f t  Ontario r e g u la t io n s  
and Nova Sco t ia  and F ed e ra l /P ro v in c ia l  g u id e l in e s .  In Quebec, medical 
examinations may be requ ired  p e r i o d i c a l l y ,  while the  Federal Government 
s p e c i f i e s  t h a t  audiometr ic  t e s t s  may be requ ired  in c e r t a i n  s i t u a t i o n s  
(>84 dBA in Treasury Board Proposed S tandard ) .  New Brunswick, 

Newfoundland, North West T e r r i t o r i e s ,  Ontar io ,  Quebec, Pr ince  Edward 
I s lan d ,  and the Yukon do not p re s en t ly  r eq u i re  audiometric  t e s t s .

A lberta  l e g i s l a t i o n  req u i re s  es tab l i shm ents  with high noise l e v e l s  
t o  s e t  up a hear ing conserva t ion  programme which must include 
audiometr ic  t e s t i n g .  When audiometr ic  t e s t i n g  i s  requ i red ,  i t  may only 
be conducted by q u a l i f i e d  people . In t h i s  case the  audiograms shal l  be 
made a v a i l a b l e  to  the  Department of Heal th .  Permiss ib le  background 
noise  cond i t ions  fo r  audiometr ic  t e s t i n g  are  s p e c i f i ed  in the 
r e g u la t i o n s .
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B ri t i sh  Columbia l e g i s l a t io n  s ta te s  th a t  in any area where leve ls  
exceed the c r i t e r i a ,  the employer is  responsible for the establishment 
and maintenance of a hearing t e s t  program. The c r i t e r i a  are: 1) 85 dBA 
steady noise or 2) an impact noise tab le  as shown in Table 3.6 and at  
l e a s t  one worker with an L q  > 90. Details  of when hearing te s t in g  
should be conducted, by whom, and recording and keeping of the t e s t
re su l t s  are also required.

TABLE 3.6 BRITISH COLUMBIA SCHEDULE FOR IMPACT NOISE LEVELS 

ABOVE WHICH AUDIOMETRIC TESTING ROUTINELY REQUIRED (20)

PEAK SOUND PRESSURE LEVEL 
(dB)

MAXIMUM NUMBER OF IMPACTS 
PER 24 HOUR PERIOD

Over 135 0
134 112
131 225
128 450
125 900
122 1800
119 3600
116 7200
113 14400

Federal /Provincial  Guidelines (4) require an audiometric t e s t i n g  
programme where noise exposure leve ls  (L™) are g rea te r  than 85 dBA for 
an eight  hour day. The Code of Pract ice  for  Audiometry in these 
guidelines gives procedures to be followed. The Guidelines reference 
CSA Standards Z107.4 (8) and" Z107.6 (d ra f t )  (9).

Warning Signs

Although warning signs are described in six  of the present 
occupational noise laws in Canada, the requirements vary, p a r t i c u la r ly  
in the wording of the sign. The Federal Government, New Brunswick, 
Manitoba, Ontario and Quebec, require warning signs where the level is  
g rea ter  than 90 dBA, Saskatchewan, Nova Scotia and Alberta where the 
level is  grea te r  than 85 dBA. The Federal Government also requires 
signs where the impact noise is  g rea ter  than 140 dB peak sound pressure 
l ev e l .  B r i t i sh  Columbia, requires signs where leve ls  exceed the
specif ied  l im i t s .  Newfoundland, Prince Edward Is land,  and Yukon do not 
require warning signs.

The Canada Labour Code and B r i t i sh  Columbia require  signs warning 
persons th a t  a noise hazard e x i s ts  and the type of hearing protect ion
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r e q u i r e d .  Canada Labour Code a l s o  r e q u i r e s  the p e r m i s s i b l e  exposure 
t ime to  be s t a t e d .  Saskatchewan r e q u i r e s  the  range of noi se  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 i gns  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  a re  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 .

Manitoba 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  t h a t  
h ea r in g  p r o t e c t i o n  i s  r e q u i re d  to  be worn and used in t h a t  a r e a .  The 
F e d e r a l / P r o v i n c i a l  Gu ide l ine s  (4) r e q u i r e  t h a t ,  where hea r i ng  p r o t e c t o r s  
must be worn, warning s igns  be pos ted  a t  t he  work p lace  to  s pe c i fy  
t h i s .

Noise Surveys

Surveys of noisy p la ces  a re  s p e c i f i c a l l y  r e q u i re d  to  be conducted 
by the  employer by the  Federal  Government,  Manitoba,  Saskatchewan,  and 
Quebec. O n t a r i o ' s  proposed l e g i s l a t i o n  c o n t a in s  a s i m i l a r  r eq u i rem en t .  
The Federal  Government s t a t e s  t h a t  no ise  surveys  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  a re  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  occupa t ional  
e s t a b l i s h m e n t s  with no i se  l e v e l s  ? 85 dBA must be surveyed and 
documented w i th in  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  
no i se  l e v e l s  have o cc ur re d .  Quebec L e g i s l a t i o n  (36a) s t a t e s  t h a t  any 
employer h i r i n g  more than 50 workers should  make y e a r l y  no ise  surveys  in 
a r e a s  where th e  no i se  l e v e l s  may be above th e  a l lowab le  l i m i t  and a l so  
w i th in  30 days of  a new i n s t a l l a t i o n  being i n s t a l l e d .  On ta r io  proposed 
r e g u l a t i o n s  c o n t a in  a d e t a i l e d  code f o r  noi se  measurement as do the 
F e d e r a l / P r o v i n c i a l  G u id e l ine s  (4 ) .  In most p r o v in c e s ,  a no i se  survey 
comes under the  powers of an i n s p e c t o r .

Noise and V ib ra t io n  Control

A number of r e g u l a t i o n s  s p ec i f y  th e  need f o r  " en g in ee r in g  
c o n t r o l s "  (see Table 3 . 4 ) .  Quebec s p e c i f i c a l l y  mentions no i se  and 
v i b r a t i o n  c o n t r o l .  In t h e i r  workplace r e g u l a t i o n s  under  the  Quebec 
Environmental  Qu a l i ty  Act (36 ) ,  i t  i s  s t a t e d  t h a t  no ise  and v i b r a t i o n  
capab le  of  producing harmful e f f e c t s  on workers sh a l l  be reduced by one 
or  a l l  of  t he  fo l lowi ng  means:

(a)  i s o l a t i o n  of  no i se  s o u rc e s ;
(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 ra t i o n  of th e se  n o i s e s ;  

and
(c)  i n s t a l l a t i o n  of a soundproof  device  to  i s o l a t e  working a reas  

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

4 .0  HEARING CONSERVATION PROGRAMMES AND EDUCATION

Whenever no i se  exposures  a re  such t h a t  an unavo idab le  r i s k  of  
permanent  h éa r i n g  lo s s  e x i s t s ,  accord ing  to  WHO, a
he a r in g  c o n s e r v a t i o n  programme should  be prov ided  ( 4 6 , 4 ) .  In the  
a u th or  s o p in io n ,  such programmes should  c o n t a in  3 e l ement s :  educa t ion



concerning the hazards  of no ise;  educat ion in the proper use and 
superv is ion  of the wearing of hear ing p ro t e c t io n ;  and monitor ing 
audiometry,  inc luding pe r iod ica l  medical examinat ion,  performed when 
necessary.  Monitoring audiometry,  i f  properly  planned and executed, 
i d e n t i f i e s  workers a t  r i sk  from i n c i p i e n t  hear ing impairment,  so t h a t  
they can be removed from the noisy workplace before  excessive 
i r r e v e r s i b l e  damage is  caused.  (Monitoring audiometry has r e c en t l y  
become a c o n t ro v e r s i a l  is sue  and is  not supported by the Canadian Centre 
fo r  Occupational Safe ty and Hea l th ) .  Since occupat ional  noise 
regu la t io n s  allow a c e r t a i n  r i sk  of permanent hear ing lo s s ,  a hear ing 
conserva t ion  programme is  highly d e s i r ab l e  in add i t io n  to  the 
s p e c i f i c a t i o n  of maximum exposure l e v e l s .  Hearing conserva t ion  
programmes are considered d e s i r ab l e  when 8 hour da i ly  exposures exceed 
75 dBA (46).  Presen t  concepts of acceptable  r i sk  and economic 
c o n s t r a i n t s  l i m i t  the p ra c t i c a l  a p p l i c a t io n  of these programmes in most 
co u n t r ie s  inc luding  Canada to l ev e l s  around 85 dBA.

There is  good evidence t h a t  well managed hear ing conserva t ion  
programs do p ro t e c t  the hear ing of workmen (47a, 47b, 47c).  Some 
aggressive hear ing conserva t ion programmes have been introduced in to  
Canadian indus try over the l a s t  10 years  and these  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 conscious of sound 
l e v e l s .  S p e c i f i c a t i o n s  for  noise l e v e l s  are being included when new 
machinery is  ordered,  and in d u s t r i e s  are becoming aware t h a t  very of ten  
the cost  of engineer ing  co n t ro l s  fo r  minimizing noise is  l e s s  than the 
cos t  of compensation paid fo r  hear ing lo s s .  Awareness of the harmful 
e f f e c t  of noise ,  both by labour and by management is  probably the 
l a r g e s t  s ing le  f a c t o r  t h a t  provides the incen t ive  requi red to  reduce 
occupat ional  hear ing lo s s .

Occupational noise regu la t io n s  are beginning to recognize the  
importance of hear ing conserva t ion programs. Alberta  r e g u la t io n s  d e ta i l  
r egu la r  audiometr ic t e s t i n g  fo r  noise exposed workers and a rep o r t i n g  
system for those showing s igns of hear ing lo s s .  B r i t i s h  Columbia 
requ i re s  annual hear ing t e s t s  fo r  noise-exposed workers and records to  
be kept for the per iod of employment (48).

The Ontar io  proposed regu la t ion  conta ins  a "Code for Medical 
Su rve i l l ance  of Noise Exposed Workers". The ob jec t iv e  of the Ontario 
Medical Su rv e i l l an ce  programme is  to  p ro t e c t  the heal th  of workers by:
1) eva luat ing  the e f f e c t  of noise on workers,  2) enabl ing remedial 
act ion  to  be taken when necessary;  and 3) providing heal th  educa t ion .
To achieve t h i s  the programme must c o n s i s t  of the fol lowing:  1) 
pre-placement  and per iod ic  audiometr ic  t e s t s ,  2) medical examinat ions as 
necessary,  3) heal th  educat ion ,  and 4) record keeping.  The Manitoba
re g u la t ion  is  d iscussed  here as an example of a basic  element of a 
hear ing conserva t ion  programme. Other elements of the Manitoba
programme inc lude development of educat ional  m a te r i a l s  for  employers and 
workers,  and a Code of P r a c t i c e ,  which conta ins  d e t a i l e d  information to 
provide p r a c t i c a l  guidance with re spec t  to p rovi s ions  of the r e g u la t i o n .  
Exposure monitor ing da ta ,  audiometric t e s t  r e s u l t s ,  heal th  h i s t o r i e s  and 
a ssoc ia ted  rep o r t s  must be maintained for  the dura t ion  of a worker ' s  
exposure plus 10 y e a r s .  The employer and workplace safe ty  and heal th  
committee or worker r e p r e s e n ta t i v e  are advised regarding the
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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  co n t r o l  worker exposure t o  no i se  
and the  need fo r  a d d i t i o n a l  co n t r o l  measures.

The F e d e r a l / P r o v i n c i a l  Gu ide l ine s  (4) r e q u i r e  a h ea r i ng  
c o n s e r v a t i o n  programme to  be ad m in i s t e r ed  by the  employer ,  where 
e q u i v a l e n t  sound exposure l e v e l s  ( L ^ )  are  85 dBA or  g r e a t e r  in one work 
day.  The hea r i ng  c o n s e r v a t io n  programme i s  d e f i ned  as a work p l ac e  
programme in c l u d in g  p r o v i s io n s  fo r :  1) no i se  measurement and asses sment  
of worker s '  no ise  exposure ,  2) en g i n ee r in g  c o n t r o l s ,  work p r a c t i c e s ,  
hea r i ng  p r o t e c t o r s ,  and warning s i g n s ,  3) maintenance of noise 
measurement and exposure r e c o r d s ,  4) aud i ome t r i c  t e s t s ,  5) maintenance 
of  workers  c o n f i d e n t i a l  aud iomet r i c  r e c o r d s ,  and 6) educa t iona l  
programs.  All t h e s e  p r o v i s i o n s  are  r e q u i re d  where exposure l e v e l s  a r e  
LEX — over a work ^  but  ^  1S on^y Mandatory a t  90 dBA.

5 .0  LIMITATIONS OF PRESENT REGULATIONS

Unti l  r e c e n t l y ,  t h e r e  has been a lack of  un i fo rm i ty  of  
occupa t io na l  noi se  r e g u l a t i o n s  in Canada,  and a lack of a f i rm 
s c i e n t i f i c  b a s i s  unde r l y in g  the  r e g u l a t i o n s .  The p u b l i c a t i o n  of th e  
Shaw r e p o r t  (2) draws on the  2 decades of such r e s ea rc h  to  make general  
co n c l us io ns  t h a t  help put  p r e s e n t  occ upa t iona l  no ise  r e g u l a t i o n s  on a 
f i rm s c i e n t i f i c  base,  and the  F e d e r a l / P r o v i n c i a l  Gu ide l ines  (4) provide 
the  framework f o r  more uniform occupa t iona l  no ise  r e g u l a t i o n s  in 
Canada.

The purpose of c o n t r o l l i n g  occupa t iona l  no ise  exposure i s  
p r i m a r i l y  to  conserve  h ea r i n g .  One problem with t h i s  i s  t h a t  t h e r e  are 
l i m i t s  t o  the p r o t e c t i o n  t h a t  can be a f f o r d e d ,  and c u r r e n t  r e g u l a t i o n s  
do al low some workers to  lo se  some h ea r i ng .  Another  problem in the  area 
of  compensable he a r i ng  lo s s  i s  t he  lack of  agreement  on the  a p p r o p r i a t e  
methods of a s s e s s i n g  both hea r ing  lo s s  and hea r ing  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 each o t h e r .  The qu es t i on  of  what c o n s t i t u t e s  a 
h ea r i ng  handicap and how i t  should be measured has not been r e s o lv e d .  A 
su cc es s fu l  method of a s s e s s i n g  he a r i ng  handicap should take  in t o  account  
the  economic and so c ia 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  qu ick ly  measured in a r e p r o d u c i b le  manner.  At th e  
p r e s e n t  t ime e v a l u a t i o n s  of  so c ia l  and economic handicap are very 
t ime-consuming to  under t ake  and a re  s t i l l  in the  exper imental  s t a t e  
(49 ,50) .  Cu r r en 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 i ng  t h r e s h o l d  as measured by pure tone t h r e s h o l d  ac u i ty  and 
s u b j e c t i v e  co m pla in t s .

A l i m i t a t i o n  of  any r e g u l a t i o n  i s  t h a t  i t s  e f f e c t i v e n e s s  r e l i e s  
h e a v i l y  on i t s  en fo rcemen t ,  vo lu n ta ry  or o th e r w i s e .  Since most Canadian 
occupa t io na l  no ise  r e g u l a t i o n s  a l low he a r in g  p r o t e c t i o n  to  be used where 
the  no i se  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  he a r i ng  p r o t e c t i o n ,  but  a l so  ensu re  t h a t  i t  i s  worn 
p r op e r ly  to  give adequate  p r o t e c t i o n  a g a i n s t  hea r ing  l o s s .
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6.0 WORKER'S COMPENSATION FOR OCCUPATIONAL NOISE IN CANADA

In general i n d u s t r i a l  noise- induced hear ing lo ss  claims are  
accepted by the Workers'  Compensation Boards i f :

(a) the re  i s  an adequate h i s to ry  of exposure to hazardous noise  
in the workplace,  and

(b) an o t o l o g i s t  f inds  t h a t  the worker has a hear ing loss  t h a t  
could have been caused by noise exposure.

I t  then has to  be determined i f  the hear ing lo s s  is  of s u f f i c i e n t  
magnitude to  be considered pensionable .

Compensation for  hear ing loss  due to  occupat ional  noise is  d e a l t  
with very s i m i l a r l y  in a l l  provinces  except  B r i t i s h  Columbia and Quebec, 
as shown in Table 6 .1 .  This f igu re  shows t h a t  most provinces  use a 35 
dB low fence (the sm al le s t  amount of hear ing loss  t h a t  is  compensated) 
and an 80 dB high fence ( to t a l  deafness in one e a r ) .  The hear ing lo s s  
i s  c a l cu la te d  from an average of the hear ing loss  of 500, 1000, 2000 and 
3000 Hz f requencies  for  each e a r .  In Quebec the 4000 Hz frequency is  
used in place of 3000 Hz. In B r i t i s h  Columbia the b e t t e r  ear  is  
weighted by 5/1 which means t h a t  the d i s a b i l i t y  r a t i n g  for  the b e t t e r  
ear  is  f ive  times as g rea t  as the r a t i n g  fo r  the poorer ea r .  The 
d i s a b i l i t y  r a t i n g  schedule used by B r i t i s h  Columbia is  shown in Table 
6 .2 ,  Table A. Total deafness in one ear  is  r a ted  a t  the equ iva len t  of 
51 t o t a l  body impairment.  Total deafness  in both ears  is  r a ted  a t  301 
t o t a l  body impairment.

S l i g h t  d i f f e r e n c e s  in the way some of the provinces  compensate 
hear ing  loss  include:  1) applying a presbycus is  c o r r e c t io n  f a c t o r  of .5 
dB for  each y ear  over 60 (Newfoundland, Ontario and A lb e r t a ) ,  2) giving 
an add i t iona l  2% compensation fo r  t i n n i t u s  (Ontario  and A lb e r t a ) ,  and 
3) giving 60% d i s a b i l i t y  fo r  sudden complete b i l a t e r a l  deafness (New 
Brunswick and A lb e r t a ) ,  who also  have a schedule  fo r  u n i l a t e r a l  deafness 
(see Table 6 .2 ,  Table B).

Hearing lo s s  compensation in the B r i t i s h  Columbia r e g u la t io n  
p re s e n t l y  va r ie s  s i g n i f i c a n t l y  from the above. I t  i s  not su b jec t  to  WCB 
In d u s t r i a l  Health and Safe ty Regulat ions,  but follows an Act of the B.C. 
L e g i s l a tu r e .  However, they apparent ly  have proposed l e g i s l a t i o n  to 
change the audiometr ic  f requenc ies  averaged to inc lude 3000 Hz. Since 
t h i s  recommendation has been under c o ns ide ra t ion  fo r  several years  now 
and immediate ac t io n  is  not a n t i c i p a t e d  (45) , the low fence would a lso  
inc rease  from 28 dB to 35 dB (45). Their  p re sen t  d i s a b i l i t y  r a t i n g  
schedule i s  shown in Table 6 .2 ,  Table C. B r i t i s h  Columbia awards a 
lower percentage compensation for  t o t a l  deafness ,  3% fo r  one ear  and 15% 
for  both e a r s ,  however t h e i r  d e f i n i t i o n  of t o t a l  deafness in one ear  i s  
68 dB r a th e r  than 80 dB, and thus the actual  monetary compensation i s  
claimed to  be comparable with other  provinces (48).

Only the province of Ontario includes gu ide l ines  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 a u th o r iz a t io n  for  hear ing 
a id s ,  l i p - r e a d i n g  c l a s se s  and vocat ional  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).
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TABLE 6.1

WORKERS COMPENSATION FOR OCCUPATIONAL HEARING LOSS IN CANADA

PROVINCES

AUD1OMETR1C 

FREQUENCIES 
USED (Hz)

METHOD OF 

CALCULATION

LOW

FENCE

(ANSI/

ISO)

HIGH

FENCE

(ANSI/

ISO)

BETTER EAR 

CORRECTION

I

PRESBYCUSIS 

CORRECT 1 ON

1

% PER DECIBEL LOSS MAXIMUM % FOR TOTAL 
DEAFNESS

Partial 

(Both Ears)

Un I IateraI or 

Acute 

Traumatic 

Hearing Loss

One

Ear

Both

Ears

Sudden 

Comp 1ete 

Bi1atera1 

Deafness

% FOR 

TINNITUS

Alberta 500, 1000, 

2000, 3000

average 35 dB 80 dB 5/1 .5 dB each 

year over 60

A* B* 5 30 60 2

British 

Columbi a

500, 1000, 

2000

average 28 dB 68 dB 4/1 - C* - 3 15 30 -

Manitoba 

Ontario 

Prince Edward 

Island

500, 1000, 

2000, 3000

average 35 dB 80 dB 5/1 .5 dB each 

year over 60

A* 5 30 2

New Brunswick 500, 1000, 

2000, 3000
average

(rounded

up to next 
5 dB 

i ncrement)

35 dB 80 dB 5/1

l

A* B* 5 30 60

Newfound 1 and 500, 1000, 

2000, 3000

average 35 dB 80 dB 5/1 .5 dB each 

year over 60

A* - 5 30 - -

North West 

Territori es

500, 1000, 

2000, 3000

average 30 dB 80 dB 5/1 .5 dB each 

year over 60

A* extended 

down to .1 % 
at 30 dB

5 30 60 “



TABLE 6.1

WORKERS COMPENSATION FOR OCCUPATIONAL HEARING LOSS IN CANADA (continued)

PROVINCES
AUDIOMETRIC
FREQUENCIES

METHOD OF 
CALCULATION

LOW
FENCE1

HIGH
FENCE1
(ANÇ1/

BETTER EAR 
CORRECTION

PRESBYCUSIS
CORRECTION

% PER DECIBEL LOSS VAX 1 MUM % FOR TOTAL 
DEAFNESS

u o l u  v n z /

ISO) ISO) Partial 
(Both Ears)

Unilateral or 
Acute 
Traumati c 
Hearing Loss

One
Ear

Both
Ears

Sudden 
Comp 1ete 
Bi 1 ateral 
Deafness

FOR

TINNITUS

Nova Scotia 500, 1000, 
2000, 3000

average 35 dB 80 dB 5/1 .5 dB each 

year over 60
|_

A* - 5 30 60 Up to 5

Quebec 500, 1000, 
2000, 4000

average 25 dB 65 dB 5/1 .5 dB each 
year over 60 
L__

Not known - 5 30 30-60 -

Saskatchewan 500, 1000, 
2000, 3000

average 35 dB 80 dB 5/1
----------

5 30 1 !
-

* A, B, C, see Figure 4.2 Tables A, B, and C. 

1 fence means



TABLE 6.2 PERCENT DISABILITY FOR VARYING DEGREES OF HEARING LOSS

Table A. P a r t i a l Hearing Loss Table B. Uni l a te ra l  Deafness
Where Both Ears are Affected (Alberta) or Acute Traumatic

Hearing Loss (New Brunswick)

dB Hearing Loss % D i s a b i l i t y dB Hearing Loss % D i s a b i l i t y

35 dB (ANSI/ISO) .4 30 dB (ANSI/ISO) 1
40 .7 40 2
45 1.0 50 3
50 1.4 60 4
55 1.8 70 5
60 2.3
65 2.8
70 3.4
75 4.0
80 5.0

Table C. Non-Traumatic Hearing Loss ( B r i t i sh  Columbia)

Loss of Hearing in dB % of Total D i s a b i l i t y

Ear Most Affected  PLUS Ear Least  Affected

0 - 27 (ANSI/ISO) 0 0
28 - 32 0.3 1.2
33 - 37 0.5 2.0
38 - 42 0.7 2.8
43 - 47 1.0 4.0
48 - 52 1.3 5.2
53 - 57 1.7 6.8
58 - 62 1.1 8.4
63 - 67 2.6 10.4
68 or more 3.0 12.0

Discrepancies  e x i s t  in the r e l a t i o n s h i p  between percentage hear ing 
los s  and to t a l  pensional d i s a b i l i t y .  In Canada to t a l  hear ing loss  i s  
ra ted  a t  between 15% and 50% of t o t a l  pensionable d i s a b i l i t y .  Blindness 
i s  equated with 100% pensionable d i s a b i l i t y .  However, t o t a l  hear ing 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 hear ing (47).

Hearing loss  produced by occupational  exposure to noise has 
aroused in c reas in g  i n t e r e s t  over the l a s t  decade (47).  One of the main 
reasons fo r  t h i s  i s  the r i s e  in the  number of c la ims.  Table 6 .3 ,  shows, 
as an example, the dramatic inc reases  in Ontario over the l a s t  37 year s .  
Recent f ig u res  i l l u s t r a t i n g  the inc rease  in cos ts  i s  given in Table 
6 .3b.  I t  i s  l i k e l y ,  as the cos t  i n c re a s e s ,  and engineer ing technology 
improves, t h a t  high noise  l e v e l s  will  be e l im ina ted  by engineer ing 
c o n t ro l s  of the source or by masking. Until  such time the cos t  of 
compensation i s  borne d i r e c t l y  by indus t ry  and thus passed back to the  
consumer. A s i m i l a r ,  but l e s s  dramatic example of inc reases  in cos t s  i s  
given fo r  Manitoba in Table 6 .4 .
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TABLE 6.3a PROVINCE OF ONTARIO: WCBO INDUSTRIAL HEARING LOSS CLAIMS (57)

YEAR RECEIVED PENSIONED

1950-55 10 2

1956 14 4
1957 17 4
1958 11 20
1959 50 9
1960 28 10
1961 28 10
1962 28 11
1963 36 14
1964 59 15
1965 92 12
1966 97 30
1967 100 46
1968 112 41
1969 177 58
1970 301 63
1971 370 130
1972 382 148
1973 582 208
1974 986 482
1975 1519 639
1976 2463 1066

1977 2405 1364
1978 2091 1338
1979 1992 1045
1980 2414 950
1981 2900 968
1982 3178 1458

1983 3119 1475
1984 3262 1249
1985 3080 1393
1986 3521 1372
1987 3866 1693

Table 6.3b PROVINCE OF ONTARIO: WCBO INDUSTRIAL HEARING LOSS CLAIMS (57)

Number of Hearing Claims
Initially Settled As Temporary Average Cost

Year Permanent Disabilities Per Cl aim

1983 631 $ 8,011
1984 847 9,321
1985 763 9,246
1986 914 9,814
1987 1,004 11,199
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TABLE 6 . 4

PROVINCE OF MANITOBA : WCBM INDUSTRIAL HEARING LOSS CLAIMS (52)

Year

Total  No. 
Cl aims 
F i l e d

Total  Awarded 
Permanent 

D i s a b i l i t y

Av. D i s a b i l i t y  
Ra t ing  %

Approx. Av. 
C a p i t a l i z e d  

Award $

Total  Approx. 
Cost  t o  

In du s t r y

1974 37 19 6.1 4.7K 92K
1975 61 30 6.7 5 . OK 152K
1976 96 57 6.7 6.3K 359K
1977 96 44 6.3 6.9K 306K
1978 86 44 6 .3 7 . OK 309K
1979 116 52 6.1 7.7K 399K
1980 146 45 7.3 8.2K 368K
1981 231 73 5.8 8.2K 594K
1982 240 80 6.4 9.6K 772K
1983 321 89 5.7 9 . IK 806K
1984 317 86 5.8 1 0 . 5K 899K
1985 214 58 6.4 1 2 .9K 750K

7.0 NATIONAL HEALTH & WELFARE PROGRAMME IN PROTECTION FROM 
OCCUPATIONAL HEARING LOSS

Nationa l  Heal th and Welfare (NHW) has had a number of a c t i v i t i e s  in 
the  a re a  of  occ up a t io na l  hear in g  l o s s  over  the  y e a r s .  The Medical 
S e r v i c e s  Branch has an ongoing r e s p o n s i b i l i t y  f o r  moni tor ing  the  hear ing  
and work envi ronment  of  pub l i c  s e r v i c e  employees and fo r  en fo rc in g  
Tre asury  Board S tan da rds  fo r  occup a t iona l  no i s e  exposure and hear ing  
c o n s e r v a t i o n .  The Heal th  S e r v i c e s  and Promotion Branch p u b l i s he s  to p i c a l  
documents r e l a t e d  to  occ upa t iona l  no i se  from t ime to  time,, the  most re ce n t  
document concerns  acq u i red  he ar in g  impairment  in a d u l t s  (53 ) .

The Hea l th  P r o t e c t i o n  Branch has a r e s p o n s i b i l i t y  fo r  p r o t e c t i n g  the  
h e a l t h  of  Canadians  from t h e  adverse  e f f e c t s  of n o i s e .  This  has been 
c a r r i e d  ou t  by t h e  No n- Ion iz ing  R a d i a t i o n  S e c t io n  (NIRS) of t h e  Radi a t ion  
and Medical Devices  Bureau,  Heal th P r o t e c t i o n  Branch.  The no i se  program 
began with  a background document e n t i t l e d  "Noise Hazard and C o n t r o l " ,  
pu b l i s h e d  in  1979 (54) .  This  document summarized known h e a l t h  e f f e c t s  of  
n o i s e  (both a u d i t o r y  and n o n - a u d i t o r y ) i n d i c a t e d  the  major sources  of  
n o i s e ,  and d e s c r i b e d  Canadian no i se  l e g i s l a t i o n .  I t  a l s o  i n d i c a t e d  areas  
o f  incomple te  knowledge,  mainly r e l a t e d  t o  n o i s e - i n d u c e d  he ar i ng  l o s s ,  
which were:
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(a) the e f f e c t s  of impulse noise and continuous  noise in the  
4 - 6  kHz frequency range

(b) the  accuracy and e f f e c t i v e n e s s  of screening audiometr ic  
t e s t i n g  and screening audiometers

(c) the  assessment of the t o t a l  noise exposure of Canadians and 
i t s  r e l a t i o n  to hear ing lo s s ,  and

(d) the  i n v e s t i g a t i o n  of the amount of hear ing loss  incurred from 
var ious  noise exposure l i m i t s .

Since then ,  noise l e v e l s  and the progress ion of noise- induced  
hear ing loss  in s p e c i f i c  i n d u s t r i e s  in Canada have been evaluated  (55).  
The method of t e s t i n g  hear ing (audiometric  t e s t i n g ) ,  and the acous t i c  
accuracy of audiometers have a lso  been in v e s t i g a t e d  (56).

The most recen t  Canadian a c t i v i t y  has been the p repa ra t ion  of the  
"Guidelines for  Regulatory Control of Occupational Noise Exposure and 
Hearing Conservat ion.  Pa r t  I .  Model Regulat ion"  (4) ,  descr ibed in 
Section 2.3.

There i s  an ongoing ac t ive  i n t e r e s t  in Canadian and In t e r n a t io n a l  
Noise s tandards  work to support  a c t i v i t i e s  in p r o te c t io n  from the 
hazards of noise exposure.

8 .0  CONCLUSIONS AND RECOMMENDATIONS

I t  i s  recommended t h a t  the Fede ra l /P rov inc i a l  Guidelines  (4) be 
used as a bas i s  for  fu tu re  occupational noise r e g u la t io n s  in Canada in 
conjunction with the s c i e n t i f i c  bas i s  provided by the Shaw Report (2) .
In summary, t h e r e f o r e ,  occupational noise exposure and hear ing loss  
re gu la t ions  are p a r t i c u l a r l y  encouraged to include the f o l l o w i n g : -

(1) Provis ion fo r  educat ion of employers and employees.
(2) All poss ib le  aspects  of hear ing conservat ion programmes.
(3) Equivalent  continuous noise l ev e l s  (or noise exposure l e v e l s )  

be used to measure sound exposure (LA laPv )*
(4) 3 dB dose t r ad ing  r e l a t i o n s h i p .
(5) 90 dBA sound exposure l i m i t  for  an 8 hour working day.
(6) No d i s t i n c t i o n  be made between impulsive or o the r  type of 

noise .

I t  i s  a lso  recommended th a t  new i n s t a l l a t i o n s  be requ ired  before  
con s t ru c t io n  to  obta in approval so t h a t  occupational noise c r i t e r i a  will  
be met.

F i n a l l y ,  the inc re as in g  number of claims for  occupational  hear ing 
lo s s  and the cos t  of i t s  compensation should provide a s t rong in cen t ive  
fo r  e f f e c t i v e  hear ing conservat ion programmes.
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