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Your tile Voire reference Capt. J . W . I c k r i n g i l l , 
C.G.R.O. Western, 
Canadian Coast Guard, 
K i t s i l a n o Base, 
Vancouver, B.C. 

Our file 

4550-1 

None reference 

Dear Capt. I c k r i n g i l l : 
Re; Noise Measurement on Coast Guard V e s s e l No.105. 
As per your request of October 18, 1976, we are pleased to 
submit the r e s u l t s of our noise measurement study c a r r i e d 
out on October 21, 1976, w i t h the a s s i s t a n c e of your Mr. 
Frank W i l k i n s . 
The measured noi s e l e v e l s under f u l l o p e r a t i o n are a p p r o x i 
mately 9 3 dBA throughout the working and l i v i n g areas. 

'Frequency measurements were a l s o c a r r i e d out. 
I t i s our o p i n i o n t h a t the noise l e v e l s are f o r the most 
p a r t a s t r u c t u r a l r a t h e r than a i r borne phenomena and as 
such, the most s i g n i f i c a n t abatement measure would be an 
a c o u s t i c treatment of the engine and s t e e l h u l l c o u p l i n g 
mechanism, p o s s i b l y by the use of r e s i l i e n t engine mounts. 
For f u r t h e r i n f o r m a t i o n on t h i s matter, you may wish t o 
c o n s u l t the Transport Canada research p r o j e c t r e p o r t en
t i t l e d " F e a s i b l e Noise Leve l s i n Accommodation of Vessels 
Engaged i n Towing" or the f o l l o w i n g : 

Mr.Warren Bonn, 
Transport Canada, 
Ottawa, Ont. 
Mr.K. Harford, P.Eng. 
A c o u s t i c a l Engineering, 
1727 West 2nd Ave., 
Vancouver, B.C. 

(p r o j e c t consultant) 



For f u r t h e r i n f o r m a t i o n regarding the o c c u p a t i o n a l h e a l t h 
aspects, i t i s suggested t h a t Labour Canada be c o n s u l t e d . 
Should you r e q u i r e any f u r t h e r i n f o r m a t i o n or a s s i s t a n c e 
i n t h i s matter, please f e e l f r e e to contact the undersigned 
a t 666-6711, l o c a l 247. 
Yours t r u l y , 

P.W.Soper, P.Eng. 
P r o j e c t Engineer. 
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1. INTRODUCTION 
At the r e q u e s t of the K i t s i l a n o Coast Guard S t a t i o n , 
the F e d e r a l A c t i v i t i e s P o l l u t i o n Abatement Group of the 
Environmental P r o t e c t i o n S e r v i c e c a r r i e d out n o i s e measure
ments on board the Coast Guard l i f e b o a t v e s s e l No.105. 
The study, conducted on October 21, 1976, i n v o l v e d the 
f o l l o w i n g measurements: 

spot measurements of sound p r e s s u r e l e v e l s i n v a r i o u s 
l o c a t i o n s throughout the v e s s e l ; 

frequency a n a l y s i s i n the c a b i n and g a l l e y . 

2. MEASUREMENT EQUIPMENT 
2.1. Sound P r e s s u r e L e v e l s 

The sound p r e s s u r e l e v e l s were spot measured w i t h a 
B r u e l & K j a e r (B & K) type 2206 sound l e v e l meter. 
The continuous frequency f i l t e r e d sound p r e s s u r e l e v e l s 
were measured u s i n g a B & K type 2209 p r e c i s i o n sound 
l e v e l meter w i t h a one i n c h condenser microphone and 
random i n c i d e n c e c o r r e c t o r . 

2.2 Frequency 
The frequency measurements were made wit h a B & K type 
1613 octave f i l t e r s e t . 

2.3 Graphic L e v e l Recording 
Sound p r e s s u r e l e v e l s and frequency measurements were 
g r a p h i c a l l y r e c o r d e d u s i n g a B & K type 2306 g r a p h i c 
l e v e l r e c o r d e r . 

3. NOISE DESCRIPTORS 
3.1 Sound P r e s s u r e L e v e l s - measured i n both A weighted 

(dBA) and l i n e a r (dB), and i n the slow meter response 
mode. 



3.2 Frequency A n a l y s i s - sound pressure l e v e l s measured 
i n dB at the octave band mid-frequencies as f o l l o w s : 

Centre 
Frequency 
(Hertz) 
31.5 

63 

125 

250 

500 

1000 

2000 

4000 

8000 

Band Edge 
Frequency 
(Hertz) 

23.3 - 44.6 

44.6 - 88.5 

88.5 - 177 

177 - 354 

354 - 707 

707 - 1414 

1414 - 2830 

2830 - 5650 

5650 - 11,300 

4. MEASUREMENT RESULTS 
4.1 Sound Pressure L e v e l s 

Average sound pressure l e v e l s both g r a p h i c a l l y recorded 
and spot measured are as f o l l o w s : 

TABLE 4.1 

Measurement 
L o c a t i o n 

Avg. 
Pressure 
dB 

Sound 
L e v e l 

dBA 
Cabin 112 93 

G a l l e y 107 93 

G a l l e y ( i d l e speed) 88 77 

S l e e p i n g Area 108 88 

Outside Cabin 114 102 

Foredeck 102 88 

Beside M u f f l e r 112 99 

Note: Measurements made during f u l l o p e r a t i o n w i t h 
cabin door open except as otherwise noted. 
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2 Frequency D i s t r i b u t i o n 
- The octave band sound p r e s s u r e l e v e l s measured 
the c a b i n and g a l l e y areas are as f o l l o w s : 

TABLE 4 . 2 : CABIN AREA (FULL OPERATION) 
Octave Band 

Mid-Frequency 
Average Sound 

P r e s s u r e L e v e l 
(Hz) (dB) 
3 1 . 5 98 
63 95 

125 95 
250 94 
500 92 

1000 83 
2000 82 
4000 65 
8000 55 
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Octave Band Average Sound 
Mid-Frequency Pressure L e v e l 

(Hz) (dB) 
31.5 97 
63 98 

125 96 
250 91 
500 86 

1000 88 
2000 86 
4000 85 
8000 62 
TABLE 4.4: GALLEY AREA (IDLE SPEED) 
Octave Band Average Sound 

Mid-Frequency Pressure L e v e l 
(Hz) (dB) 
31.5 . 79 
63 86 

125 82 
250 72 
500 73 

1000 74 
2000 71 
4000 72 
8000 51 

Fi g u r e 4. 4 shows g r a p h i c a l l y the octave 
pressure l e v e l s . 

DISCUSSION 
5.1 Occupational Health C o n s i d e r a t i o n s 

The Environmental P r o t e c t i o n S e r v i c e does not have 
any j u r i s d i c t i o n over matters r e l a t e d to o c c u p a t i o n a l 
noise c o n t r o l , as o c c u p a t i o n a l h e a l t h matters are r e 
gulated under the Canada Labour Code. However, under 
the Canada Labour Code/Canada Noise Regulations, a 



copy of which i s appended as Appendix A, the maximum 
permitted noise exposure at a work s i t e w i t h a noise 
l e v e l of between 92 to 95 dBA i s 6 hours. 

In the case of the v e s s e l s t u d i e d , i t i s understood 
t h a t personnel wear ear p r o t e c t i o n i n the form of ear 
muffs which would be expected to reduce the sound 
reaching the ears to a considerabley l e s s e r l e v e l . 
The B r i t i s h Columbia Workers Compensation Board, 
Hearing Branch, evaluated v a r i o u s ear p r o t e c t i o n devices 
f o r t h e i r sound r e d u c t i o n c a p a b i l i t y and has published 
the i n f o r m a t i o n i n a brochure. 

A t y p i c a l C l a s s A ear muff i s capable of the f o l l o w i n g 
r e d u c t i o n i n sound reaching the ear: 

TABLE 5 .1 

Frequency Sound Pressure L e v e l 
(HZ) Reduction(dB) 

~125 18 

250 25 

500 37 

1000 40 

2000 35 

3000 36 

4000 43 

6000 36 

8000 28 

Note: The o v e r a l l A s c a l e sound r e d u c t i o n i s given 
as 36 dBA 

5.2 Noise Abatement Measures 
Much work has been c a r r i e d out along the l i n e s of 
developing methodology f o r noise r e d u c t i o n i n the 
tow boat i n d u s t r y . I t i s our understanding t h a t the 
p r i n c i p a l c o n c l u s i o n of t h i s endeavour has been the 



determination t h a t the n o i s e propogation i s p r i n c i 
p a l l y s t r u c t u r a l l y borne, r a t h e r than a i r borne. 

As the v e s s e l No.105 i s s t e e l h u l l e d , i t would appear 
as though the same p r i n c i p l e s should apply and our 
l i m i t e d measurement experience would tend t o bear t h i s 
out. 

In the case of s t r u c t u r a l l y borne n o i s e , the a p p l i c a t i o n 
of a c o u s t i c a l i n s u l a t i o n treatment may have a marginal 
e f f e c t by reducing the a c o u s t i c r a d i a t i o n from the 
r a d i a t i n g s t r u c t u r e . However, a more e f f e c t i v e way of 
reducing noise l e v e l s w i l l be accomplished by modifying 
the c o u p l i n g between the energy source and the 
r a d i a t i n g s t r u c t u r e . This might be accomplished by 
the i n s t a l l a t i o n of r e s i l i e n t engine mounts or a c o u s t i c 
treatment of the d r i v e t r a i n . 



A P P E N D I X A 

- i 8 -



24/11/71 Canada Gnzette Pari Il.Vot. 105. No.22 Gazelle du Canada Partie If, Vol 105. N'22 SOR/DOH.S/7i.584 

SOR/71-584 

CANADA LABOUR CODE 

Canada Noise Control Rcgulalions 

P.C. 1971-:297 

2 November. 1971 

His Excellency the Governor General in Council, on the 
recommendation of the Minister of Labour, pursuant to sec
tion 8 4 of the Canada Labour Code, is pleased hereby to 
make the annexed Regulations respecting Noise Control and 
Hearing Conservation in Federal Works' Undertakings and 
Businesses. 

REGULATIONS RESPECTING NOISE CONTROL A N D 
HEARING CONSERVATION IN F E D E R A L WORKS-

UNDERTAKINGS A N D BUSINESSES 

Short Title 

1. These Regulations may be cited as the Canada Noise 
Control Jieciilalions. 

Inlerpretalion 

2. (1) In these Regulations, 
"Act" means Part IV of the Canada Labour Code; 
"Division Chief" means the Chief, Accident Prevention Divi

sion, Accident Prevention and Compensation Branch, De
partment of Labour; 

"Minister" means the Minister of Labour; 
"icglonal safety ofTicer" means the safety olTiccr designated 

by the Minister to serve as the rcpional safety odicer in 
the area in which a federal work, undertaking or business 
is located; 

"safety ofTiccr" means a person designated as a safety officer 
hy the Minister pursuant to section 87 of the Act; 

"sound level" means the intensity of sound expressed in deci
bels and dclerniincd as described in subsection (2); 

"sound level meter" means an instrument for measuring sound 
levels that complies with the American National Standards 
Institute standard 51.4-1961 as amended from time to time; 

"work site" means the location or area occupied by an 
employee in Ihc course of or in connection wiih his work. 

(2) For Ihe purposes of these Regulations. Ihc sound level 
sbnil be 

(a) determined by using the slow meter response and the 
A weighting scale of a sound level meter; or 

• (fc) calculated by applying the A scale weighting factor to 
each octave band level of the sound and conibiiiing the 

DORS/71-584 

CODE CANADIEN DU TRAVAIL 

Reglement du Canada sur la lultc contre Ic bruit 

CP, 1971-2297 

2 novembrc 1971 

Sur avis conforme du ministre du Travail et cn vertu de 
I'article S4 du Code canadien du travail, il plait b. Son 
Excellence Ic Gouvcrneur general en conseil d'etablir le 
Reglement concernant la lutte contre Ic bruit et la protection 
de rouie dans les ouvragcs, entreprises ct alTaires de compe
tence fcderale, ci-apres. 

R E G L E M E N T C O N C E R N A N T L A L U T T E C O N T R E L E 
BRUIT ET L A PROTECTION D E L'OUIE DANS 

L E S OUVRAGES, ENTREPRISES ET AFFAIRES 
D E C O M P E T E N C E F E D E R A L E 

Tilre ahrSgi 

1. Le present reglement peut etre cite sous le litre: R^s^e-
menl du Canada sur la luttc conlrc le brail. 

Inlerpretalion 

2. (1) Dans Ie present reglement, 
• agent de securite» dcslgne unc personne nommee agent de 

sccurite par le Ministre, conformement k I'article S7 de la 
Loi; 

• agent regional de sccurite* designe I'agent dc securitc nomm6 
par le Ministre pour remplir les fonctions d'auent regional 
de sccurite dans la region ou sc trouve I'ouvrage, I'cntrc-
prise ou I'afTairc de competence fcderale; 

• chef dc Division* designe le chef dc la Division de la 
prevention des accidents, Direction do la prevention des 
accidents ct dc I'indemnisation, n\inisterc du Tra^'ail: 

• lieu de travail• designe le lieu ou I'endioit precis ovi doit se 
trouver remploye pour exccuier son travail ou en rapport 
avec son travail; 

«Loi» designe la panic IV du Code canadien du Iravnil; 

• Ministre* designe le ministre du Travail; 
• niveau sonorc» designe I'intcnsite du son cxprimee en deci

bels et detcrmince de la maniere prescrite au paragraphe 
(2); 

«sonometre» designe un instrument servant .\ mesurer Ie 
niveau sonorc et conforme a la normc SI.4-1961 de 
YAincrican National Standards Institute, modifiee de temps 
& autre. 
(2) Pour Vapplication du present reglement, le nive:iu 

sonorc doit etre 
a) detennine cn utilisant I'appareil de mesure ;\ roponse 
Icnic ct I'echelle de pomleratioii «A» d'un sonometre, ou 
b) calcule cn nppli<iviant le faclcur dc p̂ .̂ nd̂ .•̂ ation dc 
rcchclle "A* i chaque niveau sonorc de la laigeur d'un 
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results of cnch npplicntion to give a sincic value cor-
icsponJiiiR 10 lluil obtaincJ by the mclhoU described in 
parapraph («) . 

hla.\imum Noise E.xposure 

3. (I) Subject to subsections (2) and (3), no employer 
shall permit any of liis employees to work at a work site where 
the sound level is ninety decibels or more. 

(2) Where it is not reasonably practicable for an employer 
X to comply with subsceiion ( 1 ) , that employer may permit 

any employee to work at a work site where he is exposed 
tach liny 10 

(fi) a sound level set out in Column I of the Schedule 
for a nun\bcr of hours not cxcceilins the number set out 
in Column II of the Schedule opposite that sound level; or 
(ft) a nuniber of diirerent sound levels, set out in Column 
1 of the Schedule, if the sum of the quotients resulting 
from the division of 

» (i) Ihc number of hours of exposure to each sound 
level. 

b y 

(ii) the ma.ximum number bf hours of exposure per 
>s'ork-day set out in Column II of the Schedule opposite 
each such sound level 

docs not exceed one. 
(3) Where a regional safety ofTiccr states, in writing, that 

in his opinion it is not reasonably practicable for an employer 
to comply with subsection (1) or (2), that employer may 
permit any employee to work at a work site where he is 

** exposed to a sound level that is ninety decibels or more if 
he is provided with and wears a hearing protector that 

(a) complies with the Canadian Standards Association 
standard Z.94.2-1965, as amended from time to time, or 
with any other industrial safety standard acceptable to the 
Division Chief; and 
(fc) reduces the sound reaching his cars to a level that is 
less than ninety decibels. 
4. (1) Section 3 does not apply in respect of any employee 

who is working at a work site where the sound level to which 
he is exposed is ninety decibels or more but docs not exceed 
ninety-five decibels where 

(a) a test of the hearing of that employee establishes that 
he can, without any impairment of hearing, work at that 
work site; and 
(fc) the employee's hearing level is tested regularly at such 
intervals as may bc required by the Division Chief. 

(2) The test referred to in subsection ( 1 ) shall be con-
lucled by or under the supervision of a medical practitioner 
vhosc qualifications are acceptable to the Division Chief. 

t 
5. No employer shall al any lime permit any employee 

0 bc exposed to impulsive or impact sound the peak sound 
Tcssvue level of which, measured by a method acceptable 
> the regional safely olllcer, exceeds one hundred and forty 
Kibcls unless that employee is wearing hearing protectors 
1 a kind descrilKd in subsection 3(3). 

Noise Survey 

' 6. Where, in the opinion of a safety off icer, nn employee 
. any woik site is cxiniscd to sound levels that may impair. 

octave, ct cn combinant les resultats ilc ch.iquc application 
pour donner une valeur precise corrcspondant i celle 

^ obtcnuc par la inctliode mentionnee ii ralinca a). 

Exposition inaxiinalc uu bruit 

3. (I) Sous reserve des paragrnphcs (2) cl (?), aucun 
cmployeirr nc doit permetire ii un employe de travailler dans 
un lieu ou Ic niveau sonoic est dc quatre-vingt-dix decibels ou 
plus. 

(2) Lorsqu'un cmployeur nc pent raisonnablement se con-
former au paragraphe (1). il peut autoriscr ses employee i 
iravaillcr lii oO lis soiu oxposOs chaque jour i 

fl) a un niveau .sonore indique dans la colonne I de I'anncxc, 
durant un certain nombre d'iiciires ne depiissant pas le 
nombre indique dans la colonne II de Tanncxc, cn regard 
dudit niveau sonore; ou 
fc) a des niveaux sonorcs divers indiqiics dans la colonne 
I de I'annexe, si la somme des quotients obtenus en divisant 

(i) le nombre d'hcures d'exposition i\ chacun dc ces 
niveaux sonorcs 

par 
(ii) Ie nombre d'hcures qui reprcsente la duree maximale 
d'exposition par journec de travail, indique dans la 
colonne II dc raniicxc, cn regard desdils niveaux sonorcs, 

ne depasse pas I'unite. 

(3) Lorsqu'un agent regional de sccuri'd declare par ccrit ' 
qu'a son avis un cmployeur ne peut raisonnablcmenl sc con-
former aux paragraphes (1) ou (2), cet cmployeur peut auto-
riser ses employes a travailler la oil ils soni exposes a des 
niveaux sonorcs dcpassanl quatre-vingt-dix decibels; si chacun 
des employes rcfoit ct porte des protecteurs de I'ouVc qui 

a) sont coiiformes a la norme Z.94.2-1965 de I'Associntion 
canadienne dc normalisation, modifiee de temps a autre, ou 
a toute autre norme dc securiic du travail approuvee par 
le chef de Division; ct 
fc) rcduisent rintensilc du son qui atteint ses oreillcs a un 
niveau nc depassant pas quatre-vingt-dix decibels. 
4. (1) L'arlicle 3 ne s'applique pas a I'egard d'un employe 

qui travaille dans im lieu oil Ie niveau sonore auquel il est 
expose est. de quatre-vingt-dix decibels ou plus sans exccder 
quatre-vingt-quinze decibels, lorsque 

a) une verirication dc I'acuile auditive de rcmploye indique 
que ce dernier pent travailler dans cc lieu, sans qu'il n'en 
resulte une alteration de rouVe; ct que 
fc) I'acuitc auditive de rcmploye fait Tobjct d'une verification 
pcriodique, .aussi souvent que peut I'exiger Ic chef dc 
Division. 
(2) La verification dont il est question au paragraphc (I) 

doit etre faite par un mcdecin dont la competence est rccon-
nue par le chef de Division ou sous la surveillance d'un tel 
mcdecin. 

5. Nul cmployeur nc doit penncttre, h quclquc moment que 
ce soit, .a Pun qucleonque de ses employes d'etre expose a des 
bruits percutanis ou vibratoircs dont le niveau sonore le plus 
eleve, caleule suivant une nietliode rcconnuc par I'agent 
regional de securile, depasse cent quarante decibels, sauf si 
I'cniployc porte des protecteurs dc Touic du type dccril au 
paragraphc 3(3). 

Enqucte^ sur le bruit 

6. Lorsqu'un agent dc se'curit(5 est d'avis qu'un employe qui 
te trouve dans un lieu qucleonque dc travail est cxposo des 
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h« hearing, the safety officer may require that a survey of 
the sound levels at that site be conducted by a person whose 
qualifications therefor arc acceptable to the regional safety 
ofTiccr. 

7. The regional safety oflker may at any time require that 
an employee at any work site be given a hearing test if the 
rcpional safety officer has reason to believe that the hearing 
of that employee is being impaired by the sound levels to 
which he is exposed at that work site. 

Records 

8. (1) Every employer shall ensure that a complete record 
in a form acceptable to the regional safety officer of every 
test or survey relating to noise control or hearing impairment 
is made and kept on his files for at least five years. 

(2) The record referred to in subsection (1) shall be 
readily available for examination by a safety ofificer. 

Changes 

9. Every employer shall notify the regional safety officer 
of any change in the equipment, layout or work procedures 
at any work site that might significantly increase the exposure 
of any employee to sound levels exceeding those permitted 

. by sections 3, 4 and 5. 

niveaux sonores pouvant porter nttcinte h son acuitd auditive, il 
peut cxigcr qu'une enquele sur les niveaux sonores soit mencc 
dans le lieu en question par unc personne doiu la conipeiencc 
en la matiiirc est rcconmic par I'agent regional de securitc. 

7. L'agcnt regional do securitc pent, cn tout temps, cxiger 
qu'un employe, dans un lieu quclconquc da travail, se sou-
mctte a une verification dc son acuite auditive, lorsqu'il-a des 
raisons de croirc que I'acuite auditive dc cot employe a etc 
altcrce par Ics niveaux sonores auxquels il est expose dans ce 
lieu dc travail. 

Dossiers 

8. (I) Tout cmploycur doit faire en sorte qu'un dossier 
complct de toute cpreuve ou enquete ayant trait a la lu'.tc 
contre le bruit ou a raltcralion dc I'ouVe soit etabli dans ces 
formes approuvees par I'agent regional de securitc ct con
serve durant au moins cinq ans. 

(2) Lc dossier dont il est fait mention au paragraphe (I) 
doit sc trouver a la disposition de tout agent de sccurite pour 
fins d'examen. 

Modifications 

9. Tout cmploycur doit informer I'agent regional de siScurit6 
de tout changcmcnt apportc, dans un lieu dc travail, i 
Tequipcmcnt, a la disposition des lieux ou aux methodes dc 
travail, ct dc nature a au; riienter sensiblement I'cxposition de. 
tout employe a des niveaux sonores qui depassent les niveaux 
autoriscs par les articles 3, 4 et 5. 

Warning Signs 

10. Every employer shall post and maintain, at the en
trances to any work site where the sound level is ninety deci
bels or more or the impact sound exceeds one hundred and 
forty decibels at the peak sound pressure level, signs v/arning 
persons entering any such site of the dangerous sound levels, 
the permissible length of exposure and, where required by 
these Regulations, that hearing protectors are required. 

11. Wicre a power is conferred by these Regulations on 
a regional safety officer, the power may be exercised by the 
Division Chief. 

S C H E D U L E 

hiaximutn Permitted Noise Exposure at a Work Site 

Column I 

Sound Level in Decibels 

Column II 
Maximum Ntmiber of 
Hours of Exposure 
per Workday 

90 or more but less than 92 
92 or more but less than 95 
95 or more but less than 97 
97 or more but less than 100 
100 or more but less than 102 
102 or more but less than 105 
105 or more but less than 107 
107 or more but less than 110 
110 or more but less than 112 
112 or n)ore but less than 115 
115 or more 

8 
6 
4 
3 
2 
1 - i 
1 

* 
i 
i 

0 

Panncaux d'avertissement 

10. Lorsque, dans un lieu dc travail, Ie niveau sonore est 
de qualrc-vingt-dix decibels ou plus ou tjue le bruii perciV..!.-: 
depasse cent quaranle tlc;ibels au niveau dc pressio.a sonc're 
le plus eleve, reniployeur doit placer au:c entrees de ce ii-.-'J 
de travail ct maintenir en bon etat des p.-icneaux d'avertisse
ment pour prcvenir les personnes qui penetr.!:;; dans ce licj J.'-: 
niveaux sonores dangereux et de la duree d'cxposition Fcrn-::-c 
et, selon Ics prescriptions du present regler.i:p.t dans cer'.:'.:.".s 
cas, pour les enjoindre a porter des protectei:rs de I'ouTe. 

11. Dans lc cas oil lc present reglement confere un poi:vo:r 
a un agent regional de securitc, ce pouvoir peut etre QMU: 
par Ie clicf dc Division. 

A N N E X E 

Exposition maximale au bruit autorisic dans un lieu de travcd 

Colonnc I Colonne II 

Niveau sonore en decibels 

Duree maximale d'expos:::e:i 
(cn hcuies) par journiC <l' 
travail _ 

90 ou 
92 ou 
95 ou 
97 oil 

100 ou 
102 ou 
105 ou 
107 ou 
110 ou 
112 ou 
115 ou 

plus 
plus 
plus 
phis 
plus 
plus 
plus 
plus 
plus 
plus 
plus 

mais 
mais 
innis 
mais 
mais 
mais 
mais 
mais 
mais 
mais 

moins 
moins 
ntoins 
moins 
moins 
moins 
moins 
moins 
moins 
moins 

dc 92 
de 95 
du 97 

100 
102 
105 
107 
no 
112 
115 

8 
6 
4 
3 
•> 
l i 
1 

J 
i 
J 
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