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[.0 INTRODUCTION

Tlte Noise at Work Regulations (NWR) [l] were intmduoed in January 1990: these place a number of duties

on an employer for controlling noise in the workplace. The NWR are governed by 2 aetion limits BS and 90

Len; the degree of action required is dependent on the magnitude of the pusonal noise exposure leveb. however
all employers have a general duty to reduce noise levels to as low as reasonably practimble.

To ensue compliance with the NWR. an employer should develop a coherent noise policy for occupational noise

and employee hearing conservation with the following objectivs:

i) to minimise the risk to employees of over-exposure to noise in the workplace:
ii) to conform to the applicable legal requirements: ' ' '
iii) to achieve the above as eost~eflectively a possible.

A technique hasbeen developed that will allow these objectives to be met through the evaluation of personnel
exposure by analysis of working poems and noise levels linked in a computerised spreadsheet; this technique
also enables identification of the specific noise control measures required artd allows cost-benefit analysis of the
merarres to be carried an.

1.0 PROCEDURE

To meet all the objectives of the noise policy. an employer must first detennine which employees (ifany) exceed
the action limits. NWR accompanying guidelines outline procedurs for messing noise exposure by

dosimetry or by asr le calculation method. >

if employee working pawns remain conmnt. then clearly the daily personal noise exposure level can be

detennined by meastr'rement of the equivalent continuous noise level at the work: location. However this is
rarely a realistir: On many sites employees will move around from location to location. job rotations

and shift work can all result in considerable variation in daily work patents.

in these circumstances, determination of employee noise exposure is generally carried out by analysis using
personal dosimeters. Whilst dosimeters provide useful information on exposure levels they tam provide

'intormution on noisem gaming the exposure levels and therefore offer little information {or cost-

ell’ective noise exposure reduction. I ‘ -

An alternative method of determining employee noise exposure is by detailed analysis of the employee work
pawns and noise levels: personal exposure levels can then be derived from the combination of these two
variables which in ttrrn will esotblish the esociated risk of hearing impairment. to the person and for the site.
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’l'heannlysisisearfiedoutintwoparts:

i)
ii)

noise level survey;
audit of personal working patterns.

The survey must establish the noise levek at all working locations due to all working activities. The survey

technique is consistent with the requiremean outlined in the Noise at Work Regulations.

The audit must establish the long-turn average walking patterns ol' all personneL This includes routine and ad

hoc operational and maintenance work. The audit is normally carried out by acombination of interview.

observation and analysis of maintenonoe records and schedules.

3.0 NOISE EXPOSURE ANALYSIS

The exposure analysis combines the noise level and working pattern data. Personnel groups are'identilied who

have the same long-term average working pattern. For each group. the working pattern must be divided to give

the tirtte spent carrying out specific activities. at specific locations; for each activity/location it must be possible

simply to quantify the noise level.

Each activity/location element gives a corresponding noise exposure element. The sum of the exposure elemean

is tlte overall noise exposure of tire personnel group. The ris‘lt of treating impairment is then determined from

tlte relationship du'ived from I study carried out by the HSE. desaibed below. .

The analysis procedure is conveniently carried out in qrreadsheet form on a computer (a typical example is

shown in Figure 1). Once the analysis has been linked into a spreadsheet. it is important to test the sensitivity

of the input data; this is carried out to mnain the margin of error of the exposure levels. Any significant

variations sluruld be molved by rigorous analysis of the inputdatn to incmse the confrthnoe ol’ the asessment.

0

A commissioned HSE study was carried out by D. W. Robinson et al.[2] to detarnine the risk of hearing

impairment for otologicafly normal persons due to long term noise exposure. A significant hating loss was

identifiedualflchearinglomavefirgedoverthelrequenciesllaIIdJRHL '

3.1 Risk of Hearing Impairment

The relationship of percentage of population suffering a hearing impaimtem for increasing long term noise

exposure (Figure l) forms the basis for which employee noise exposure can be assessed Md “0m which noise

control options ran then be compared.

The automation of the numbered persorurel in each identified group that are likely to sulTaa hearing impairment

canheeonsideredartheomllrisltontesire: Robinsonsfindingshaveshownthatthisriskcanbeonlybe

reducodtoalimitol 5 iaqurepopulation.
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Figure 1: Noise Exposure Amlysls Table

w COST-BENEFIT ANALYSIS

The division of the noise exposure calculalion inlo elements is Ihe foundation of Ihe oosl-benefix analysis of

exposure reduction mmsuns. Those exposure elemean which dominale the avail! exposuxe can be mdily

idenlified. allmving xhe risk (of hearing damage) minted wim eath activity/location m be defined. Noise

reduction measum am Iherel'ore be argued on the most significant activity/locations. The degree of noise

reduction lequited is know. as is Ihe benefiL (reduction of risk). mulling from the measure.
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Figure 2: Percentage 0! Persons Attaining or

Exceeding I Mean Hearlng Loss at 30 dB

In practice a variety of reduction measures are proposed and evaluated by re-nrnning the exposure analysis

spreadsheet. Fxh matsure or comhimtion of measures gives a corresponding reduction irt risk to the platform

population. this is the benefit for compunson with the ct. Benefit is also used to prioritise the order of

implancnrarion of measures.

51] CONCLUSIONS

The immediate result of the exposure analysis is a statement of the current personnel exposure levels for

comparison with appropriate limits. The future exposure levels with noise reduction incorporated are also

known.

The cost-benefit analysis proces yields a prioritised list ofall reasonably practicable noise reduction measum.

This will comprise a set of measures which give a reasonable reduction in risk per unit cost.
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