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Stage Stage 22,Observation,Observation
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Stage Stage 22,Observation,Observation: : ObjectivesObjectives
•• Collect generalCollect general information oninformation on

Noise sources Noise sources 
NoiseNoise exposureexposure conditions.conditions.

•• Determine immediate technical measuresDetermine immediate technical measures
•• DetermineDetermine if aif a detaileddetailed AnalysisAnalysis is is 

necessarynecessary
What priorityWhat priority
WhatWhat objectives.objectives.
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Stage Stage 22, Observation, Observation: : WhoWho??
•• PeoplePeople inside the companyinside the company

Who kWho know perfectly the workingnow perfectly the working conditionsconditions
IdeallyIdeally,, the workersthe workers ++ technicaltechnical staffstaff

•• CharacteristicsCharacteristics
SimpleSimple vocabulary and wordsvocabulary and words
WorkWork situationsituation characterizedcharacterized in allin all circumstancescircumstances

•• NotNot atat aa givengiven time. time. 

NoNo measurementmeasurement..
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Stage Stage 22, Observation, Observation: : ProcedureProcedure

1.1. CharacterizationCharacterization ofof thethe noise noise 
sourcessources

Identification ofIdentification of thethe main noise sources main noise sources 
Location ofLocation of the workthe work placesplaces and the workersand the workers

•• WithWith respect torespect to thethe sourcessources

•• On aOn a mapmap ofof the areathe area..
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Stage Stage 22, Observation, Observation: : ProcedureProcedure
2. 2. RRiskisk inin the presentthe present situationsituation

Voice level spontaneously adoptedVoice level spontaneously adopted
OrderOrder of magnitude ofof magnitude of thethe noisenoise levellevel
SeveritySeverity ofof the riskthe risk

V o ic e  le v e l N o rm a l L o u d  V e ry  
lo u d  S h o u tin g  M a x im u m  

s h o u tin g  
L e v e l (d B (A )) 5 0  7 0  8 5  9 0  1 0 0  

L o w  ris k  M e d iu m  
ris k  H ig h  ris k  In te rp re ta tio n  L ig h t 

d isc o m fo rt 
H ig h  

d is c o m fo rt 
O f h e a rin g  lo ss  
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Stage Stage 22, Observation, Observation: : ProcedureProcedure

Before After 
Workplace Voice 

level 
Noise 
level Risk Voice 

level 
Noise 
level Risk 

Need for 
an 

Analysis 
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Stage Stage 22, Observation, Observation: : ProcedureProcedure
3. Noise control3. Noise control

Look forLook for straightforwardstraightforward solutionssolutions

Items to consider Possible solutions 
Vibrations of parts or 
panels: 

Tighten parts or panels  
Cover them with a rubbery material 

Vibrating ground:  Install silent blocks  
Impacts of parts on a hard 
surface:  

Tilt the plate on which the parts are falling  
Cover it directly or in sandwich with a rubbery material 

Mechanical noise: 
Use helicoidal gears   
Use plastic materials  
Equilibrate rotating parts  

Aerodynamic noise:  Avoid discontinuities (elbows,...) Or sharp edges in the air stream  
Use silencers in ducts 
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Stage Stage 22, Observation, Observation: : ProcedureProcedure
3. Noise control3. Noise control

Air jets:  

Use exhaust mufflers for decompression air jet 
Use special air guns  
Reduce the air velocity of the jet 
Avoid the impact of the air jet on a sharp edge or perpendicular to 
a surface 

Acoustical enclosure on the 
machine:  

Use hermetic enclosure covered with rubbery materials  
Install absorbing materials inside  

Pure tones:  
Equilibrate rotating parts  
Dampen the blade on power saws 
Use rubbery materials on resonating parts 

Relocation of the source:  Move the source away from the workers  
Install a screen between sources and workers.  

Acoustical treatment of the 
room:  

Add some absorbing materials near the source if the room is 
highly reverberant 
Check noise transmission from adjacent rooms or from the 
outside 
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Stage Stage 22, Observation, Observation: : ProcedureProcedure

4.4. Residual risk after implementationResidual risk after implementation of controlof control
measuresmeasures

Before After 
Workplace Voice 

level 
Noise 
level Risk Voice 

level 
Noise 
level Risk 

Need for 
an 

Analysis 
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Stage Stage 22, Observation, Observation: : ProcedureProcedure

5. Conclusions:5. Conclusions:
•• NNeedeed for afor a detaileddetailed Analysis (stage Analysis (stage 33) ) 

ForFor whatwhat sources? sources? 
ToTo reach what levelreach what level ofof riskrisk? ? 

•• ShortShort--term measuresterm measures
What personalWhat personal protectionprotection
CarriedCarried byby whomwhom
When andWhen and how long. how long. 
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Stage Stage 22, Observation, Observation: Conclusions: Conclusions

Actions Noise sources 
Or activities What? Who? When? Priority 
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Stage Stage 33, Analysis, Analysis

Malchaire  Malchaire  
SOBANESOBANE

1515

Stage Stage 33, Analysis, Analysis: : Objectives Objectives 
ForFor the problemsthe problems notnot solved satisfactorily solved satisfactorily 

atat ObservationObservation
Deepen the researchDeepen the research forfor prevention measuresprevention measures
Ordinary measurementsOrdinary measurements
Estimate the exposureEstimate the exposure ofof the workersthe workers..
SearchSearch for morefor more sophisticated prevention measuressophisticated prevention measures..
OrganiseOrganise thethe HCP.HCP.
EstimateEstimate if a moreif a more detaileddetailed ExpertiseExpertise is neededis needed
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Stage Stage 33, Analysis, Analysis: : WhoWho??

TheThe peoplepeople who performed thewho performed the stage 1, Observationstage 1, Observation

Assistance of an Assistance of an OHOH specialist trainedspecialist trained in HCPin HCP

•• CharacteristicsCharacteristics
ConceptsConcepts usedused moremore rigorouslyrigorously. . 

NoiseNoise exposure levels measuredexposure levels measured

Simple instruments.Simple instruments.
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Stage Stage 33, Analysis, Analysis: : ProcedureProcedure
1.1. ExposureExposure ofof the workersthe workers:: presentpresent

situation situation 
Groups ofGroups of workers with same exposureworkers with same exposure ((HEGHEG).).
Stationarity interval Stationarity interval 
TimesTimes and durationand duration forfor measurementmeasurement::

•• WWorkork phases,phases, rrepresentativeepresentative datesdates and hoursand hours..

Appropriate measuringAppropriate measuring techniques.techniques.
LLAAeqeq,i,i forfor each workeach work phase i.phase i.
Exposure duration per dayExposure duration per day oror weekweek forfor each each LLAAeqeq,i,i..
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Stage Stage 33, Analysis, Analysis: : ProcedureProcedure

PartialPartial personalpersonal noisenoise exposure level exposure level 
LLPEPE,i,i = = LLAAeqeq,i,i -- KK

)
day per duration

min 480 or 8h( lg 10  k =
        or        

)
 weekper duration

min 2400 or 40h( lg 10  k =

Duration/week 5' 25' 50' 100' 150' 225' 5h 7.5h 10h 15h 20h 25h 30h 40h 

Duration/day 1' 5' 10' 20'n 30' 45' 1h 1.5h 2h 3h 4h 5h 6h 8h 

K     dB(A) 27 20 17 14 12 10 9 7 6 4 3 2 1 0 
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Stage Stage 33, Analysis, Analysis: : ProcedureProcedure

•• PersonalPersonal noisenoise exposure level exposure level LLPEPE

Difference in dB(A) 
Greatest - smallest 

0 1 2 3 4 5 6 7 8 9 10 12 

Difference in dB(A) 
Total - greatest 

3 2.5 2.1 1.8 1.4 1.2 1.0 0.8 0.6 0.5 0.4 0.2 
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Stage Stage 33, Analysis, Analysis: : Procedure Procedure 

RiskRisk inin the presentthe present situation:situation:
DiscomfortDiscomfort::

LAeq,i  (dB(A)) 50 60 70 80 
Voice level Normal Raised Loud Very loud 
Discomfort Low Medium High Extreme 
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Stage Stage 33, Analysis, Analysis: : Procedure Procedure 

RiskRisk inin the presentthe present situation:situation:
Hearing impairmentHearing impairment: : % % subjectssubjects 5555 yearsyears oldold, , 
3535 years exposureyears exposure toto the presentthe present noise,noise,
average hearing loss average hearing loss >> 2525 andand 50 d50 dBB

LPE dB(A) 85 90 92 94 97 98 99 100 
50 dB 4 5 7 9 15 18 21 26 
25 dB 29 36 40 46 59 65 70 75 
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Stage Stage 33, Analysis, Analysis: : ProcedureProcedure

 

Work phases 
Daily 

exposure 
duration 

LAeq,i 
dB(A) 

Impact 
>140 dB 

LPE,I 

dB(A) 
Comments Priority 

 
 
 
 
 
 

      

LPE      dB(A)   = 

Interpretation:          Discomfort 
                                    Risk of hearing impairment greater than 25 dB: 
                                   Risk of hearing impairment greater than 50 dB: 
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Stage Stage 33, Analysis, Analysis: : ProcedureProcedure

 

Synthesis for the present situation 
Evaluation of the exposure and contributions of the different work phases 
Homogenous exposure group  
Representative period  
Measurements: 

Work phases 
Date and time 
Representativeness 
Instruments 
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Stage Stage 33, Analysis, Analysis: : ProcedureProcedure

PrioritisationPrioritisation ofof the workthe work phases:phases:
WorkWork phasesphases with with LLPEPE,i,i > acceptable noise> acceptable noise levellevel; ; 
Main noise sourcesMain noise sources responsible responsible 
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Stage Stage 33, Analysis, Analysis: : ProcedureProcedure

2.2. DetailedDetailed Analysis ofAnalysis of the exposurethe exposure
conditionsconditions

WorkWork techniquestechniques
•• NewNew technologytechnology
•• Less noisyLess noisy machines.machines.

CharacterizationCharacterization ofof thethe noise sources: noise sources: 
•• Causes Causes vs sources vs sources of noiseof noise
•• NoiseNoise level at thelevel at the sourcessources
•• Directions ofDirections of emissionemission
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Stage Stage 33, Analysis, Analysis: : ProcedureProcedure

2.2. DetailedDetailed Analysis ofAnalysis of the exposurethe exposure
conditions conditions 

NNoise oise rreduction  eduction  
Noise propagation:Noise propagation:

•• + distances sources+ distances sources--workersworkers

•• ++ directivitydirectivity ofof thethe sourcessources

•• ++ screens betweenscreens between sourcessources and workersand workers..
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Stage Stage 33, Analysis, Analysis: : ProcedureProcedure

2.2. DetailedDetailed Analysis ofAnalysis of the exposurethe exposure
Acoustic treatmentAcoustic treatment ofof thethe room:room:

•• ++ reverberationreverberation timetime
•• ++ reflectingreflecting partitions,partitions, ceilingceiling oror groundground,,
•• ++ absorptive materials absorptive materials 

Acoustic insulation with the neighbours and outsideAcoustic insulation with the neighbours and outside::
•• TightnessTightness ofof doors and windowsdoors and windows,, ccracks,racks, openingsopenings,,
•• Heavy gasketsHeavy gaskets,, noisenoise barriersbarriers..

WWork ork rreorganisationeorganisation
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Stage Stage 33, Analysis, Analysis: : Procedure Procedure 
3. Report +3. Report + who does what whenwho does what when..

 

Actions 
Items 

What? Who? When? Priority 

Work techniques     

Workplaces     

Noise sources     

Noise propagation     

Room acoustics     

Room insulation     

Work organisation     

Work duration     
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Stage Stage 33, Analysis, Analysis: : Procedure Procedure 
4.future situation4.future situation

PersonalPersonal noisenoise exposure level exposure level LLpepe eexpectedxpected
Residual riskResidual risk ::

•• DiscomfortDiscomfort, or, or hearing impairmenthearing impairment

NeedNeed for a Expertisefor a Expertise
•• What priority andWhat priority and objectives?objectives?

ShortShort--term protective measures term protective measures 
MedicalMedical surveillance:surveillance:

•• Audiometric examsAudiometric exams, , HearingHearing conservationconservation programprogram. . 
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Future situation 
Evaluation of the exposure and contributions of the different work phases 
Work phases Daily 

exposure 
duration 

LAeq,i 
dB(A) 

Impact 
>140 dB 

LPE,i 

dB(A) 
Comments Priority 

 
 
 
 

      

LPE     (dB(A))  = 
Maximum admissible noise exposure level 
Interpretation residual risk: 

Discomfort: 
Risk of hearing impairment greater than 25 dB: 
Risk of hearing impairment greater than 50 dB: 

Need for a stage 4, "Expertise" 
Personal protection  what ? 

By whom ? 
When ? 

Medical surveillance (audiometric examinations) 

Stage Stage 33, Analysis, Analysis: : Procedure Procedure 
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Stage Stage 44, Expertise, Expertise
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Stage Stage 44, Expertise, Expertise: : Objectives Objectives 

•• Better characterize someBetter characterize some noisenoise
andand/or certain/or certain acoustic phenomenaacoustic phenomena

•• FinerFiner Analysis ofAnalysis of activities andactivities and
noise conditionsnoise conditions

•• Ultimate preventionUltimate prevention/control /control 
modifications. modifications. 
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Stage Stage 44, Expertise, Expertise: : WhoWho? ? 

•• People ofPeople of the companythe company
•• Assistance of expertsAssistance of experts withwith::

Specialised measuring equipment Specialised measuring equipment 
Training to useTraining to use them and interpret the resultsthem and interpret the results..
TechnicalTechnical Expertise forExpertise for particular technicalparticular technical
solutions. solutions. 
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