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Considerable efforts have been made to assure the accuracy 
and reliability of the information contained in this 
publication. However, neither CONCAWE - nor any 
company participating in  CONCAWE - can accept liability 
for any loss, damage or injury whatsoever resulting from 
the use of this information. 

This report does not necessarily represent the views of any 
company participating in CONCAWE 



ABSTRACT 

Prolonged and repeated vrposure to loud noise can lead to the development of noise-induced 
hearing loss (NIHIi. This report addrrsses the subject of wcrkplace noise in the petroleum 
industry and the role of hearing conservation programmes in preventing NIHI.. It outlines the 
essential features of such programmes, including the evaliiacion and control of workplace 
noise, hearing surveillance, and worker education about NIHL and effective preventative 
measures, a s  well as indicnting the management and employee responsihilicies in their 
implementation. 

Langdurige en herhaalde bloorstelling aan hard geluid kan leiden tot de ontwikkeling van 
gehoorverlies. Dir rapport behandelr het geluid op de werkplek in de olie industrie, en de 
rol van de prograrma's tot voorkoming van gehoorverlies als gevclg van blootsrelling aan 
geluid, tevecs de meeting v a n  en conrrole op het geluid, controlr op hec gehoor en de 
opleiding van de arbeider met hetrekking tot roepassing van doelmatiee preventieve 
maatregelen. Het wijst ook op de verantwaordelijkheden van de bedrijfsleiding en de employee 
met betrekking to8 dr uitvoering van genoende programma's. 

rortdavernde und wiederholte Exposition gegeniiber L a m  kann gerbschbedingte HBrverluste 
hervorrufen. Dieser Rerichr behandelt das Therna LPrm am Arbeitsplatz in der 
MineraiBlindusrrie und die Rolle, die l.;irmminderungsprogramme ru  ihier Verhinderung spieleii 
k6nnen. Es werden die vesentiichm Elemente solcher Programme behandelt. einschliesslich der 
Beurteilung und Kontrolle des U r m s  am Arbeitsplatz, der laufenden HBrkontrolle, der 
Vnterrichtung der Mitarbeiter iiber solche Massnahmen, Reschreibung wirkungsvoller Massnahmen 
sowie Aufkl=rung iiber die Veraniwortung, die Vorgeserzte und Mitarbeiter bei der Durchfiihrung 
solcher Programme haben. 

rne exposition prolong6e et repitie aux brriifs de forte inrensiti peut conduire B une 
diminution de la capaciti auditive causie par le bruit (noise-induced hearing loss", NIHI.!. 
Cr rapport traite du bruit sui les lieux de travail et ies programmes de protection de I'ouie 
par une prevention du NIHI.. I1 prisente les characreristlqiies essentielles de tels 
programmes, y cornpiis 1'Cvaluatio~ r :  le conrrole du bruit s u r  les lieux de travail, la 
surveillance de l'ouie, er I'iducation sur le NIH1. rt ies mesures de priventinn. I1 fair &rat  
aussi des respnrsahilitis de la direction et des employis dans 1) irise en oeuvre de c e a  
progran,mes. 

Cna exposiri6n. prolongada V reprtila, a fuertes ruidos puedr llevar a desarrollar una 
pirdida de audicicin irdiirida por ruidos ( P h i R i .  Lste informe se refiere a1 tema de 10s ruidos 
en 10s lugares de trahajo de la industria petlmlifera v a1 papel que desrmpeean 10s prograaes 
de carsrrvacicin de la audiciXn y preuenci6n de YAIR. Desarrolla las dirrcrrires esenciales de 
dichos progranas, incluyendo la evaiuari6n v control del ruido en 10s Iugares de rrabajo, 
rnntroles de audici6i. Y control del ruido en 10s lrigares de trabajo, controles de audicih, 
la educaci6n del rrehajador sobre el PAIR medidas preveniivas efecrivas, al igual que 
ir:dicn las responsabilidilden de directives y empltdos en su cumplimienro. 

Cna prolun~ata e ripetuta esposirione a fort; rumori pu'o portare alla "perdita d'udito 
indoica dal rumore" o "NIHL" daile iniziali del rermine inglese (noise-induced hearing loss!. 
Quento Rappoite trntra l'argomento del rumore ncl post0 di lavoro "ell' industria petrolifera 
ed il ruolo dej programmi di tuiela dell'odito nella preveniinne del "NIHL". Lo studio 
evidenriii gli aspetti principali di guesti programmi, roripresi la valutarione ed il controllc 
del rumorr net posto di lavoro, il controllo dell'udito, e l'infomaeione del lavoratore 
ri~uardantr i! "NIHL" ed efficaci rnisore preventive, indicando anche le responsabilitj del 
drtorr di lavora e del l~,,nratore nella loro realizzazione. 
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1. INTRODUCTION 

Prolonged and repeated exposure to loud noise can cause permanent 
damage to hearing, resulting in noise-induced hearing loss (NIHL). 
In the work environment prevention of NIHL may be accomplished by 
means of a hearing conservation programme, which is aimed at 
identification, evaluation and control of personal noise exposures 
in the workplace. Exposure to noise outside of work may cause 
similar damage but is beyond the control of management. Therefore 
the measures outlined herein can never guarantee full protection 
but minimise the risk of hearing loss as a result of exposure to 
workplace noise. 

This report describes the general principles of protecting employee 
hearing ability. A companion volume, CONCAWE Report no. 85/58, 
I ,  Guidelines for hearing conservation programmes in the petroleum 
industry", available on request from CONCAWE, provides more 
detailed technical guidance on the implementation of hearing 
conservation programmes in the petroleum industry. 



NOISE-INDUCED HEARING LOSS (NIHL) 

Exposure t o  n o i s e  can produce a n  impairment of  h e a r i n g ,  known a s  
noise- induced h e a r i n g  l o s s ,  which can  be  e i t h e r  temporary  o r  
permanent,  depending on t h e  t y p e  of  n o i s e  and t h e  amount of  
exposure .  Temporary h e a r i n g  l o s s  r e c o v e r s  r a p i d l y  a f t e r  c e s s a t i o n  
of  exposure  and f u l l  r ecovery  u s u a l l y  t a k e s  p l a c e  i n  t h e  f i r s t  48 
hours .  Permanent h e a r i n g  l o s s ,  however, does  n o t  r e c o v e r  and a  
permanent impairment remains  d e s p i t e  removal from n o i s e  exposure .  
The e x t e n t  of  t h i s  impairment depends upon t h e  amount of  n o i s e  
energy  r e c e i v e d  by t h e  e a r .  The t o t a l  amount of  t h i s  ene rgy ,  o r  
n o i s e  dose ,  i s  a  f u n c t i o n  o f  i n t e n s i t y  of  t h e  n o i s e  and d u r a t i o n  of  
exposure .  

P e r s o n s  exposed t o  t h e  same amount of  n o i s e  energy  u s u a l l y  show 
d i f f e r i n g  amounts of  h e a r i n g  l o s s ,  i n d i c a t i n g  t h a t  t h e r e  i s  a  
d i f f e r e n c e  i n  i n d i v i d u a l  s u s c e p t i b i l i t y .  An i n d i v i d u a l ' s  d e g r e e  of 
s u s c e p t i b i l i t y  cannot  be p r e d i c t e d  i n  advance. 

Another c a u s e  of h e a r i n g  l o s s  i s  i n c r e a s i n g  a g e ,  i . e .  p r e s b y a c u s i s .  
T h i s  i s  a d d i t i v e  t o  NIHL and t h e  combination d e t e r m i n e s  t h e  t o t a l  
h e a r i n g  impairment.  

S i n c e  NIHL u s u a l l y  deve lops  g r a d u a l l y  o v e r  many y e a r s  p e r s o n s  may 
n o t  be  aware of  t h e i r  d e a f n e s s  i n  t h e  ear1.y s t a g e s  and by t h e  t ime 
t h e  hand icap  becomes a p p a r e n t  e x t e n s i v e  i r r e v e r s i b l e  damage h a s  
o c c u r r e d  a l r e a d y  i n  t h e  i n n e r  e a r .  

Another form of  NIHL i s  t h e  s o - c a l l e d  a c o u s t i c  trauma which i s  an 
i n s t a n t  i r r e v e r s i b l e  h e a r i n g  l o s s  due t o  a  s i n g l e  exposure  t o  
e x p l o s i v e  o r  e x t r e m e l y  loud n o i s e .  

A s  NIHL p r o g r e s s e s ,  t h e  a b i l i t y  t o  unders tand  speech i s  reduced,  
e s p e c i a l l y  i n  t h e  p r e s e n c e  o f  background n o i s e  such a s  c o n v e r s a t i o n  
i n  a  crowded room. Using a  h e a r i n g  a i d  o r  t u r n i n g  up t h e  volume of  
r a d i o  o r  TV o n l y  i n t e n s i f i e s  t h e  b l u r r e d  and i n d i s t i n c t  sound. 

I t  i s  i m p o r t a n t  t o  r e a l i s e  t h a t  t h e r e  i s  no t r e a t m e n t  f o r  NIHL, and 
t h a t  l o s s  of  h e a r i n g  a b i l i t y  a f f e c t s  communication, i s  a  s e r i o u s  
s o c i a l  d i s a d v a n t a g e  and may have s a f e t y  i m p l i c a t i o n s .  



NOISE LIMITS 

Legislation or guidelines to limit workplace noise exist in most 
countries where CONCAWE member companies are operating. 

Noise limits are expressed in terms of noise level or noise dose. 
Noise level refers to the intensity of noise and is measured as an 
A-weighted sound pressure level, expressed in decibels and 
abbreviated as dB(A). The A-weighting has been introduced so that 
the reading of the sound measuring device corresponds approximately 
to the characteristics of the human ear. The term noise dose refers 
to the quantity of noise in the hearing zone and thus is a function 
of the noise level and exposure time. This is normally expressed as 
the "equivalent continuous noise level" to which a person is 
exposed over an 8 hour per day, and written as dB(A) Leq (8 hr.). 
Many of these criteria are accompanied by an overriding condition 
that the unprotected ear should not be exposed beyond a specified 
maximum noise level, irrespective of duration, as such levels may 
cause immediate and irreparable damage to hearing. 

Some CONCAWE member companies have their own recommended noise 
limits, which may be more stringent than national recommendations. 



HEARING CONSERVATION PROGRAMME 

The objective of a hearing conservation programme is to prevent 
occupational hearing loss by the identification and control of 
excessive exposure to workplace noise. 

The essential features of a hearing conservation programme are as 
follows. 

EVALUATION OF WORKPLACE NOISE 

Noise surveys should be undertaken in areas where exposure to noise 
in excess of the adopted limit* is suspected. As a general rule, 
for 90 dB(A) this may be assumed to be the case if a person has to 
shout in order to be understood at a distance of one metre. In 
workplaces where the noise levels are reasonably constant the 
measured level more or less reflects the individual noise dose over 
a working day. However, in areas where the noise levels fluctuate 
widely, such as in a workshop, measurements should be carried out 
over full shifts to establish the personal noise doses associated 
with each job. The noise data should be assessed in terms of the 
adopted limit. 

Considerable changes in the noise environment may be caused hy 
factors such as the ageing of machinery, the introduction of new 
machinery and the alteration of operating practices. Therefore 
the measurements should be repeated periodically following the 
initial evaluation. 

NOISE CONTROL 

Reduction of noise emission 

A11 workplace noise should be reduced at source, so far as is 
reasonably practicable, even where the noise level is already below 
the adopted noise limit. This is the best means of limiting 
personal noise doses, will protect the more susceptible persons and 
may also result in increased work efficiency. 

Apart from control of noise at source, reduction of workplace noise 
can be achieved by engineering control measures such as the 
enclosure, isolation and separation of noisy equipment, the use of 
sound absorbent material and the regular maintenance of noisy 
equipment. All such measures must take account of operational 
consequences. 

*The term "adopted limit", as used in this document, refers 
to the appropriate company, nati.ona1 or other guidance/ 
legislative noise limit(s) used in the assessment of 
workplace noise levels andlor personal noise doses. 



Noise s p e c i f j c a t i o n s  should  be  developed f o r  a l l  new machinery and 
p r o c e s s e s ,  t a k i n g  accoun t  of t h e  e x i s t i n g  workplace  n o i s e  
envjronment ,  and i n c o r p o r a t e d  i n  equipment r e q u i s i t i o n s .  

The a d v i c e  of a  n o i s e  c o n t r o l  s p e c i a l i s t  should  be  sought  where 
a p p r o p r i a t e .  

Reduct ion of  n o i s e  exposure  - - - - .- 

Where workplace  n o i s e  cannot  be reduced s u f f i c i e n t l y ,  p e r s o n a l  
n o i s e  exposure  may be reduced by t h e  u s e  of sound r e f u g e s  i n  n o i s y  
a r e a s ,  r e d u c t i o n  of  exposure  t ime ,  o r  t h e  u s e  of p e r s o n a l  h e a r i n g  
p r o t e c t i v e  d e v i c e s .  

The s e l e c t i o n ,  u s e  and maintenance of p e r s o n a l  h e a r i n g  p r o t e c t i v e  
d e v i c e s  a r e  v i t a l  f a c t o r s  i n  a c h i e v i n g  e f f e c t i v e  p r o t e c t i o n .  The 
d e v i c e s  should  p r o v i d e  adequa te  a t t e n u a t i o n  o f  n o i s e ,  be  a c c e p t a b l e  
t o  t h e  w e a r e r ,  and be  r a s y  t o  c l e a n  and m a i n t a i n .  P rocedures  should  
he e s t a b l i s h e d  t o  e n s u r e  t h a t  t h e s e  f a c t o r s  a r e  p r o p e r l y  obse rved .  

HEARING SURVCIL,I.ANCE 

Hear ing a c u i t y  can be measured by means of  a n  aud iomete r  and 
c o n s i d e r a t i o n  shou ld  be  g iven  t o  a s s e s s i n g  t h e  b e a r i n g  a c u i t y  of  
t h o s e  p e r s o n s  potentially exposed t o  n o i s e  i n  e x c e s s  of  t h e  adopted 
l i m i t .  Audiometry a l l o w s  t h e  d e t e c t i o n  of h e a r i n g  l o s s  long  b e f o r e  
a  pe r son  n o t i c e s  d i f f i c u l t y  'n u n d e r s t a n d i n g  c o n v e r s a t i o n .  I t  
a l s o  e n a b l e s  an  e v a l u a t i o n  of  t h e  e f f e c t i v e n e s s  of t h e  h e a r i n g  
c o n s e r v a t i o n  programme and t h e  i d e n t i f i c a t i o n  of n o i s e  s u s c e p t i b l e  
i n d i v i d u a l s .  I n  a d d i t i o n  i t  p r o v i d e s  a n  o p p o r t u n i t y  f o r  i n d i v i d u a i  
a d v i c e  and e d u c a t i o n  abou t  n o i s e ,  noise- induced h e a r i n g  l o s s  and 
t h e  r o l e  of  h e a r i n g  c o n s e r v a t i o n  programmes, and t h e  chance t o  
s t r e s s  t h e  importance  of t h e  f u l l  p a r t i c i p a t i o n  by t h e  i n d i v i d u a l  
( s e e  4 . 4 ) .  

EDUCATION AND TRAINING 

A l l  p e r s o n s  who a r e  p o t e n t i a l l y  exposed t o  e x c e s s i v e  n o i s e  a t  work 
should  be f u l l y  informed of  t h e  h a z a r d ,  t h e  p r i n c i p l e s  of h e a r i n g  
c o n s e r v a t i o n  and t h e i r  r o l e  i n  t h e  h e a r i n g  c o n s e r v a t i o n  programme. 
Tnformation may be g iven  i n  v a r i o u s  ways, e .g .  c o u r s e s ,  w r i t t e n  
gu idance ,  c o m p e t i t j o n s ,  f i l m s .  A p a t i e n t ,  c o n t i n u o u s  e d u c a t i o n  and 
p e r s u a s i o n  campaign on t h e  p a r t  of  management, employee 
o r g a n i s a t j o n s  and i n d i v i d u a l s  w i l l  g e n e r a l l y  r e s u l t  i n  a  r e a l  
accep tance  t h a t  a  hazard  e x i s t s  and t h e  measures  f o r  i t s  
p r e v e n t i o n .  Non-occupational n o i s e  exposures  may a l s o  r e p r e s e n t  a  
p o t e n t i a l  haza rd  t o  h e a r i n g  and t h i s  should  be  emphasised i n  
pduce t ion  and t r a i n i n g  programmes. 



5. RECORDS 

Comprehensive records should be maintained on all aspects of the 
hearing conservation programme, including: 

- workplace noise measurements; 

- personal noise exposure data, including job title and 
location; 

- information regarding noise control measures; 

- selection, use and maintenance of personal hearing 
protective devices; 

- audiograms and appropriate medical records; 

- education and training programmes; 

- calibration and maintenance of all measuring equipment; 

- enquiries from and responses to individual employees or 
employee representatives concerning any aspect of noise, 
hearing or hearing conservation. 

All records should be retained for the minimum period specified in 
appropriate company, national. legislation or other guidelines. I t  
is recommended that individual medical records should be kept for a 
minimum of 30 years after the worker leaves or retires from 
employment. 



PERSONNEL REQUIREMENTS 

The various elements of a hearing conservation progranme require 
adequate trained staff to implement the programme and to act as 
focal points for actions in specialist areas. This will include 
personnel competent to carry out: 

- noise level and noise exposure measurement and assessment; 

- control of noise; 

- selection, use and maintenance of hearing protective 
devices; 

- hearing surveillance, including audiometry. 

In the absence of competent personnel within a company, it will be 
necessary to seek advice from external specialists. 



RESPONSIBILIT'CES FOR IMPLEMENTING A HEARING CONSERVATION PROGRAMME 

Responsibility for the implementation of a hearing conservation 
programme lies with management. 

Management may appoint a Hearing Conservation Coordinator to be 
responsible for all aspects of the hearing conservation programme 
for the whole company, or for each local. installation or site 
concerned. 

Employees have a responsibility to cooperate in the implementation 
of the hearing conservation programme. In some countries this may 
be a legal obligation. 

Problems encountered in the implementation of the hearing 
conservation programme should be reported to management or the 
Hearing Conservation Coordinator. Normal consultation procedures 
between management, specialist advisers and employees, or their 
health and safety representatives, should be used to facilitate the 
implementation and to monitor progress of a hearing conservation 
programme. 




