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NATIONAL FOREWORD

Kéesolev  Eesti  standard EVS-ISO 1999:2002
“Akustika. § Todga seotud miraga kokkupuute
maarami ja muirast tingitud kuulmiskahjustuse
hindamine” & sisaldab  rahvusvahelise  standardi
ISO 1999 #Acoustics - Determination of occu-
pational noie{ xposure and estimation of noise-
induced heaﬂxgs impairment” identset ingliskeelset
teksti.

Standard EVS—IS; 9:2002 on kinnitatud Eesti
Standardikeskuse 19 009 kaskkirjaga ja joustub
sellekohase teate aval | EVS Teatajas.

Standard on kattesaadav Eesti dardikeskusest.

This Estonian Standard EVS-ISO 1999:2002 consists
of the identical English text of the International
Standard 1SO 1999:1990 “Acoustics - Determination
of occupational noise exposure and estimation of
noise-induced hearing impairment”.

This standard is ratified with the order of Estonian
Centre for Standardisation dated 19.06.2009 and is
endorsed with the natification published in the official
bulletin of the Estonian national standardisation
organisation.

The standard is available from Estonian Centre for
Standardisation.
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(/0
Kaesolev  rahvusvaheline standardd\ta ustab
meetodit, kuidas arvutada, milline on tai§anud
elanike puhul eeldatav pusiv kuulmislave tdus eringva
taseme ja kestusega miraga kokkupuu@e
tagajarjel. See annab aluse  kuulmispu
arvutamiseks erinevate valemite abil, kui kuulmislay,
tasemed sagedasti modddetud audiomeetrilist

sagedustel vdi nende kombinatsioonidel Uletavad
kindla taseme.

Kasitlusala

MARKUS 1 See rahvusvaheline standard ei tapsusta
sagedusi, sageduste kombinatsioone ega kaalutud
kombinatsioone, mida kasutatakse kuulmispuude
hindamiseks; samuti ei tapsusta see kuulmislave taset
(piiri), mis tuleb kuulmispuude olemasoluks Uletada.
Nende parameetrite kvantitativne valik jaab
kasutajale. Ko&ik selles rahvusvahelises standardis
satestatud helirdhutasemed ei arvesta kuulmis-
kaitsetega, mis vahendaksid kdrvale mdjuvat
murataset.

Et maarata elanikkonna vdimalikku kuulmiskahjustuse
ohtu, tuleb vbdtta A-filtriga Kkorrigeeritud keskmine
heliekspositsioon (ajast s6ltuv helir6hk ruudus), Ear,
ja  Adfiltriga  korrigeeritud  ekvivalentne  plsiv
helirbhutase, Laeqr, keskmise to06péeva kaupa
(hinnatud 8 tunni pikkuseks), aastate jooksul, mil
heliga kokku puututakse ja see mdju avaldab. See
rahvusvaheline standard kehtib mira helisageduse
kohta (vahem kui umbes 10 kHz), mis on olemuselt
pusiv, vahelduv, kdikuv, ebaregulaarne vO0i
impulsiivne. Selle rahvusvahelise standardi kasu-
tamist hetkelise helirdhu mdétmiseks, mis on suurem
kui 200 FPa (140 dB suhe 20 pPa vastu), tuleks
pidada ekstrapolatsiooniks.

Scope

This International Standard specifies a method for
calculating the expected noise-induced permanent
threshold shift in the hearing threshold levels of adult
populations due to various levels and durations of
noise exposure; it provides the basis for calculating
earing handicap according to various formulae when
e hearing threshold levels at commonly measured
idmetric frequencies, or combinations of such
ncies, exceed a certain value.

NO This International Standard does not specify
frequeglcies, frequency combinations or weighted

combinatiops to be used for the evaluation of hearing
handica@does it specify a hearing threshold level
(“fence”) must be exceeded for hearing
handicap to“exst. Quantitative selection of these
parameters is” left’ to the user. All sound pressure
levels stated in International Standard do not
consider the effec aring protectors which would
reduce the levels e e? at the ear.

The measure of expos
risk is the averaged
(time-integrated squared S ressure), Ent, and

the related equivalent contingOus A-weighted sound
pressure level, Laeqr, OVer an ﬁage working day
(assumed to be of 8 h duration), given number of
years of exposure. This Internatiqnzaandard applies
to audio frequency (less than approxi
noise which is steady, intermitt
irregular or impulsive in character.
International Standard for instantane und
pressures exceeding 200 FPa (140 dB rﬁls to
20 pPa) and for higher sound pressures shedld be
recognized as extrapolation.

noise for a population at
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Mura tottu tekkinud kuulmiskahjustuse hindamiseks

kasutatakse valemeid, mille p&hjal arvutatakse NIPTS

audiomeetriliste sageduste kohta vahemikus 0,5 kHz

kuni 6 kHz 8 tunni valtel paevas, kui A-filtriga

korri@d heliekspositsioon on 364 Pa” x s kuni
10

1,15 a’ x s Afiltriga korrigeeritud ekvivalentne

pisiv hélifhutase 8 h tavaparase totopaeva jooksul,
vahemi 5 dB kuni 100 dB), ja seda perioodide
kohta pi a 0 kuni 40 aastat. Kvantitatiivsed
andmed toeta ekstrapolatsioone kdrgematele
tasemetele. mediaanvdartused, nagu ka

statistiline jaot
kuni 0,95 fraktiil
kehtivad nii mees-

MARKUSED

2 Kuigi NIPTS andmed
parinevad eeldatavasti pe It tébalaselt miraga
kokku puutuvatelt inimeste 6ib neid mdningase
ettevaatusega kasutada ka varfelflavate tdoga mitte
seotud ja kombineeritud hinda puhul. (Maarata
tuleks téopaeva pikkus.) /‘

3 Esitletud prognoosimeetod pd peamiselt
andmetel, mis on kogutud Uldiselt laiaribalise thtlase
mittetonaalse mira kohta. Andmebaasi @rydamine
tonaalse v6&i impulsiivse/lo6gimira puhtl esindab
parimat  saadaolevat ekstrapolatsiooni,@ned
kasutajad vdivad samas pidada tonaalset héli jéivoi
impulsiivset/lo6giheli umbes sama kahjulikuks%

- ja allpool mediaanvaartust 0,05
tépsustatud. NIPTS andmed
issoost isikute kohta.

inevad andmetel, mis

Uhtlast mittetonaalset mira, mis on umbes
kérgema tasemega.

Kuulmistasemete ja kuulmiskahjustuse v&i -puude
saamise tdenaosuse arvutamiseks mirataseme tottu
tuleb teada, milline on samaealiste miraga mitte
pidevalt kokku puutuvate elanike kuulmistase. Kuna
saab kasutada erinevaid kriteeriume selle elanikkonna
valimiseks, vdimaldab k&esolev rahvusvaheline
standard kahte vdimalust, mis esindavad kahte
erinevat andmebaasi:

a) otoloogiliste probleemideta elanikkond, kes on
korralikult 1abi uuritud (vt 1ISO 7029);

b) méni muu elanikkond, keda
standardi kasutaja sobivaks peab.

rahvusvahelise

MARKUS 4 Ka&ik selles rahvusvahelises standardis
esindatud andmed ja menetlused pd&hinevad
katseandmete kaalutletud lihtsustustel, kus péevane
heliga kokkupuute aeg ei Udletanud 12 tundi.
Tulenevad Uimardused piiravad kehtivuse méaaratletud
muutujate, fraktiilide, heliga kokkupuute tasemete ja
sagedusvahemike vaartustega.

Kaesolev rahvusvaheline standard p&hineb statisti-
listel andmetel ja seega ei tohi seda kasutada
kuulmiskahjustuste prognoosimiseks vdi hindamiseks,
samuti kuulmispuude maaramiseks Uksikisikutel.

®

For the assessment of hearing impairment due to
exposure to noise, formulae are presented to
calculate the NIPTS for audiometric frequencies from
0,5 kHz to 6 kHz for 8 h per day daily A-weighted
sound exposure of 364 Pa”x s kuni 1,15 x 10° Pa’x s
(equivalent continuous A-weighted sound pressure
level for a normal 8 h working day from 75 dB to
100 dB), and periods of exposure lasting from O to 40
years. Extrapolations to higher levels are not
supported by quantitative data. The median values of
NIPTS as well as the statistical distribution above and
below the median value from the 0,05 to the 0,95
fractile are specified. The NIPTS data are the same
for male and female populations.

NOTES

2 Although the NIPTS data are based on data
assumed to stem from primarily occupationally noise-
exposed populations, they may be used, with some
caution, for estimating the effects of comparable
nonoccupational and combined exposures. (The
length of the working day should be stated.)

3 The prediction method presented is based primarily
on data collected with essentially broad-band steady
non-tonal noise. The application of the data base to
tonal or impulsive/impact noise represents the best
available extrapolation. Some users may, however,
wish to consider tonal noise and/or impulsive/impact
noise about as harmful as a steady non-tonal noise
that is approximately 5 dB higher in level.
-
7
calculate hearing threshold levels and the risk of
iring hearing impairment or handicap due to
n xposure, the threshold of hearing of a non-
noise-exposed population of comparable age has to
be kr@iince different criteria can be applied to the
selecti Q\is population, this International Standard
allows fo ossibilities presented by two different
data basesa
a) an otologit@"gorma

| population, that is, “highly
screened” (see |

29);
S
International Standar

b) any other pop elected by the user of the

eing appropriate.
NOTE 4 All data an ures presented in this
International Standard based on deliberate

simplifications of experiment; ata where the daily
sound exposure duration di exceed 12 h. The
resulting approximations restri e validity to the

stated ranges of the variables, tiles, sound
exposure levels and frequency ranggés

This International Standard is based OV#US“C&“ data
and therefore shall not be used to predict

the hearing impairment or
individual persons.

hearing

ssess
Wap of
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Lisa A Kkirjeldab menetlust vanusega seotud
kuulmislave arvutamiseks otoloogiliselt normaalse
(korralikult 1&bi uuritud) elanikkonna puhul vastavalt
ISO 7029 standardile.

Lisa B a naite teise andmebaasi menetluse kohta
vanusega otud kuulmislave arvutamiseks labi-
uurimata uhul tdpilises téostusihiskonnas.

Lisa C annaé‘?é\ite valitud vaartustest kuulmislave
tasemete kohta @es labiuurimata elanikkonnas,
mis saavutab m rahvusvahelise  standardi
menetluste  kasut sarnased  kuulmislave
naitajad, nagu saavufati¥ 1999 esimese valjaande
prognoosimeetodi abil. &

Lisa D kirjeldab naidet kuulfigrkiski hindamisest selle
rahvusvahelise standardi abil¢

Lisa E sisaldab tabeleid NIPW@T'idistega kokku-
puuteaja funktsioonist (10, 20, 3M§IO aastat) koos
igapéevase A-filtriga  korrigeeri helieksposit-
siooniga (364 x 10°, 1,15 x 10°F 364°*x 10° ja
1,15 x 10° Pa® véi A-filtriga korrigeerit mivalentne
pusiv  helirdhutase, nominaalse kaheksatunnise
t6opéeva jooksul, 85, 90, 95 ja 100 dB ju kuuel
sagedusel (0,5, 1, 2, 3, 4 ja 6 kHz) n';&olme
fraktiiliga (0,1, 0,5ja 0,9).

Kasutatud kirjandus on vélja toodud lisas F.

7

Annex A gives the procedure for calculating the age-
related hearing threshold levels for an otologically
normal population (“highly screened”) in accordance
with 1S0 7029.

Annex B gives as an example of the second data
base the procedure for calculating the age-related
threshold levels for an unscreened population of a
typical industrialized society.

Annex C gives an example of selected values of the
hearing threshold levels of a specific unscreened
population, which, when used with the procedures of
this International Standard, results in approximately
the same risk of hearing handicap as the one
predicted by the first edition of ISO 1999.

Annex D describes an example of hearing risk
assessment using this International Standard.

Annex E presents tables with examples of NIPTS as a
function of exposure time (10, 20, 30 and 40 years)
and daily A-weighted sound exposure (364 x 10°,
1,15 x 10%, 364 x 10" ja 1,15 x 10° Pa®, or equivalent
continuous A-weighted sound pressure level for
nominal 8 h working day of 85, 90, 95 and 100 dB) for
six frequencies (0,5, 1, 2, 3, 4 and 6 kHz) and three
fractiles (0,1, 0,5 and 0,9).

A bibliography is given in annex F.
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Foreword Q

ionYor Standardization) is a worldwide federation of
r bodies). The work of preparing International
h ISO technical committees. Each member
hnical committee has been established has
mittee. International organizations, govern-
jth 1ISO, also take part in the work. ISO
EIe}otechnical Commission (IEC) on all

)

Draft International Standards adopted by the techpi€al committees are circulated to
the member bodies for approval before their accepm as International Standards by
the ISO Council. They are approved in accordance with I8O procedures requiring at
least 75 % approval by the member bodies voting. @

International Standard ISO 1999 was prepared by Technic@nmittee ISO/TC 43,
Acoustics.

ISO (the International-Organiz
national standards bodies (ISO
Standards is normally carried out
body interested in a subject for whic
the right to be represented on that c
mental and non-governmental, in liaiso
collaborates closely with the International
matters of electrotechnical standardization.

.
This second edition cancels and replaces the first edition (ISO 199( ), of which it

constitutes a technical revision. 5

Annexes A to F of this International Standard are for information only.

© I1SO 1990
All rights reserved. No part of this publication may be reproduced or utilized in any form or by any
means, electronic or mechanical, including photocopying and microfilm, without permission in
writing from the publisher.

International Organization for Standardization
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Printed in Switzerland
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Introduction

This International Standard presents, in statistical terms, the relationship between
noise exposures and the ‘“noise-induced permanent threshold shift” (NIPTS) in people
of various ages. It provides procedures for estimating the hearing impairment due to
noise exposure of populations free from auditory impairment other than that due to
noise (with allowance for the effects of age) or of unscreened populations whose hear-
ing capability has been measured or estimated. (NIPTS is treated here as an additive
)‘h independent of other components of hearing threshold levels. It is usually zero in
bsence of noise exposure, and, for any given noise exposure, it has a range of
s;five values representing the variability of noise-damage susceptibility between

indivi&ls of a population.)

Pers regularly exposed to noise can develop hearing loss of varying severity. Due to

this h@s their understanding of speech, perception of everyday acoustic
O" VI

signal jeciation of music may be impaired. With the exception of exposure to

blast, high-ifmpulse noise and extremely high levels of steady noise, permanent impair-
ment of the h organ takes time and is progressive over months, years or decades
of exposure. is usually preceded by a reversible temporary effect on hearing,
called noise-ind “femporary threshold shift” (TTS). The severity of TTS and
recovery from it d pon exposure level and time. For a single individual, it is not
possible to determinm isely which changes in hearing threshold level are caused by
noise and which chang caused by other factors, although, in doubtful individual
cases, the data in this | ational Standard might provide an additional means for
estimating the most probabl ses in audiological diagnosis. However, for a large
population exposed to a sp@oise, changes in the statistical distributions of hear-
ing threshold levels can be ed. Parameters such as the mean NIPTS, the
median NIPTS, etc., can be us escribe differences in hearing threshold levels
between two populations that ar€ similar in all relevant respects except that one
population has had a well defined ( occupational) noise exposure. Throughout
this International Standard, the term " is applied to changes in the noise-
induced permanent threshold shift of statistical distributions of groups of people; it is
not to be applied to individuals. &

This International Standard can be applied to (ite tion of the risk of sustaining hear-
ing handicap due to regular occupational noise \ osure or due to any daily repeated
noise exposure. In some countries hearing hand' gaused by occupational noise
exposure can have legal consequences with respe€t to ;sponsibility and compen-

sation. The hearing threshold level at the various fr cies, at which a hearing
handicap is deemed to exist (‘“fence’’), depends not onl e impairment per se, but
frequently on legal definitions and interpretations based,o ial and economic con-

siderations. In addition, the definition of a hearing handicap depe on the quality of
speech intelligibility desired, the average level of background n nd, with respect to
the relative importance of the various frequencies, perhaps n the language.

Consequently, this International Standard does not stipulate (in to the first
edition of 1ISO 1999) a specific formula for assessment of the risk o icap, but
specifies uniform methods for the prediction of hearing impairment, whichican be used
for the assessment of handicap according to the formula desired or Stipulated in a
specific country. The results obtained by this International Standard may also be used
for estimating the permanent effects of noise on the perception of everyday acoustic
signals, the appreciation of music or the effect of one specific frequency not necess-
arily stipulated by a hearing handicap formula.
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Since noise-induced hearing impairment is the result not only of occupational noise
exposure but of the total noise exposure of the population, it may be important to take
the non-occupational exposure of individuals (during commuting to and from their
and during recreational activities) into account. Only if this non-
exposure is negligible compared with the occupational exposure does
this Internati Standard allow prediction of the occurrence of hearing impairment
due to occupatiénal’noise exposure. Otherwise, it should be used to calculate the hear-
ing impairme be expected from the combined (occupational plus non-
occupational) to@aily noise exposure. The contribution of the occupational noise
exposure to the total ring impairment can then be estimated, if desired.

lerable or maximum permissible noise exposures, and pro-
s the selection of specific formulae for handicap risk
assessment or compensationd purposes, require consideration of ethical, social,
economic and political factor. t amenable to international standardization. Individual
countries differ in their interp jon of these factors and these factors are therefore
considered outside the scope ofthigfinternational Standard.

The selection of maxi
tection requirements as

For reasons given above this Internati@tandard by itself does not comprise a com-
plete guide for risk assessment and ion requirements, and for practical use it
has to be complemented by national stafd codes of practice delineating the fac-
tors which are here left open.
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A

ics — Determination of occupational noise

exposd‘é and estimation of noise-induced hearing

Acou
impairm

<
1 Scope

method for calculating

fel At L ifs

threshold shift in the

This International Standard specifi
the expected noise-induced perm
hearing threshold levels of adult po jons due to various
levels and durations of noise exposure; it#proyides the basis for
calcuiating hearing handicap according€to various formuiae
when the hearing threshold levels at co% ly measured
audiometric frequencies, or combinations o &frequencies,
exceed a certain value.

NOTE 1 — This International Standard does not speci ‘equencies,
frequency combinations or weighted combinations to be 'Lm‘the
evaluation of hearing handicap; nor does it specify a hearir hold
level (““fence”) which must be exceeded for hearing handicap t%&.
Quantitative selection of these parameters is left to the user. All so@
pressure levels stated in this International Standard do not conside

effect of hearing protectors which would reduce the levels effective atL

the ear.

The measure of exposure to noise for a population at risk is the
averaged A-weighted sound exposure (time-integrated squared
sound pressure), Ep 7, and the related equivalent continuous
A-weighted sound pressure level, Laoq 7, Over an average
working day (assumed to be of 8 h duration), for a given
number of years of exposure. This International Standard
applies to audio frequency (less than approximately 10 kHz)
noise which is steady, intermittent, fluctuating, irregular or
impulsive in character. Use of this International Standard for
instantaneous sound pressures exceeding 200 Pa (140 dB
relative to 20 pPa) and for higher sound pressures should be
recognized as extrapolation.

For the assessment of hearing impairment due to exposure to
noise, formulae are presented to calculate the NIPTS for
audiometric frequencies from 0,5 kHz to 6 kHz for 8 h per
day daily A-weighted sound exposure of 364 Pa2-s to
1,15 x 105 Pa2-s (equivalent continuous A-weighted sound
pressure level for a normal 8 h working day from 75 dB to
100 dB), and periods of exposure lasting from 0 to 40 years.
Extrapolations to higher levels are not supported by quan-
titative data. The median values of NIPTS as well as the
statistical distribution above and below the median value from
the 0,05 to the 0,95 fractile are specified. The NIPTS data are
the same for male and female populations.

NOTES

2 Ailthough the NIPTS data are based on data assumed to stem from
primarily occupationally noise-exposed populations, they may be used,
with some caution, for estimating the effects of comparable non-

.

occupationai and combined exposures. (The iength of the working day
should be stated.)

3 The prediction method presented is based primarily on data col-
lected with essentially broad-band steady non-tonal noise. The appli-
cation of the data base to tonal or impulsive/impact noise represents
the best available extrapolation. Some users may, however, wish to
consider tonai noise and/or impuisive/impact noise about as harmfui
as a steady non-tonal noise that is approximately 5 dB higher in level.

To calculate hearing threshold levels and the risk of acquiring
hearing impairment or handicap due to noise exposure, the
threshold of hearing of a non-noise-exposed population of
comparable age has to be known. Since different criteria can be
applied to the selection of this population, this International
Standard allows for two possibilities presented by two different
data bases :

a) an otologically normal population, that is, ‘’highly

/® screened’’ (see ISO 7029);

% any other population selected by the user of the Inter-
ional Standard as being appropriate.

NO& Il data and procedures presented in this International

Standard ased on deliberate simplifications of experimental data

where th &ound exposure duration did not exceed 12 h. The
[

resulting approximations restrict the validity to the stated ranges of the

variables, fra @und exposure levels and frequency ranges.

This International” Standard is based on statistical data and
therefore shall no to predict or assess the hearing

impairment or hearin icap of individual persons.

Annex A gives the procec@t calculating the age-related
hearing threshold levels fo otologically normal population
(“’highly screened”) in accorda@ith ISO 7029.

Annex B gives as an example of {F&wnd data base the pro-
cedure for calculating the age-related thgeghold levels for an
unscreened population of a typical in@ed society.

Annex C gives an example of selected va the hearing
threshold levels of a specific unscreened popu n, which,
when used with the procedures of this Internatio tandard,
results in approximately the same risk of heariig handicap as

the one predicted by the first edition of ISO 1999.

Annex D describes an example of hearing risk assessment using
this International Standard.
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Annex E presents tables with examples of NIPTS as a function
of exposure time (10, 20, 30 and 40 years) and daily

A-weighted spund exposure (3,64 x 103, 1,15 x 104, 3,64 x 104
and 1,15 x 105 Pa2-s, or equivalent continuous A-weighted
sound pr re level for nominal 8 h working day of 85, 90, 95

ix frequencies (0,5, 1, 2, 3, 4 and 6 kHz) and
0,5 and 0,9).

A bibliography i@n in annex F.

2 Normativer ces

The following standard: in provisions which, through
reference in this text, cons@ rovisions of this International
Standard. At the time of p ion, the editions indicated
were valid. All standards are s o revision, and parties to
agreements based on this International Standard are encour-
aged to investigate the possibility o; lying the most recent
editions of the standards indicated be| Members of IEC and

ISO maintain registers of currently éternational Stan-

dards.
1SO 389 : 1985, Acoustics — Standard re f}ero for the
calibration of pure tone air conduction audio c@

1SO 1683 : 1983, Acoustics — Preferred reference quag’ties for

acoustic levels.

ISO 1996-1 : 1982, Acoustics — Description and measur t
of environmental noise — Part 1 : Basic quantities
cedures.

1ISO 1996-2 : 1987, Acoustics — Description and measuremel@

of environmental noise — Part 2: Acquisition of data pertinent
to /and use.

1ISO 2204 : 1979, Acoustics — Guide to International Standards
on the measurement of airborne acoustical noise and evalu-
ation of its effects on human beings.

1ISO 7029 : 1984, Acoustics — Threshold of hearing by air con-
duction as a function of age and sex for otologically normal per-
sons.

IEC 651 : 1979, Sound level meters.

IEC 804 : 1985, /ntegrating-averaging sound level meters.

3 Definitions
For the purposes of this International Standard, the following
definitions apply.
3.1 sound pressure level, L, : The level, in decibels, given
by the equation

L, =101g (p/py)?
where p is the sound pressure, in pascals. The reference sound

pressure, p,, is 20 pPa, in accordance with ISO 1683.

3.2 A-weighted sound pressure level, L,,: The sound
pressure level, in decibels, determined by using frequency-
weighting A (see |IEC 651), from the equation

Lo = 101g (pa/po)?

where p is the A-weighted sound pressure, in pascals.

3.3 A-weighted sound exposure, E, 7: The time integral
of the squared A-weighted sound pressure over a specified
time period, T, or event, expressed in pascal squared seconds
(Pa2-s). A-weighted sound exposure is given by the equation

] .
EAJ:S pile) de
h

where p (¢) is the instantaneous A-weighted sound pressure of
the sound signal integrated over a time period T starting at ¢,
and ending at #,.

The period, T, measured in seconds, is usually chosen so as to
cover a whole day of occupational exposure to noise (usually
8 h, 28 800 s) or a longer period that is to be specified, for
example a working week.

NOTES
1 The sound exposure level, Lg, 7, in decibels, is
Lea 7 = 101g (Ep 1/E,)
with E; = 4 x 10-10 Pa2-s, as given in ISO 1996-1 and |EC 804.

2 The noise exposure level normalized to a nominal 8 h working day,
Lgy g, is obtained with E; = 1,15 x 10-5Pa2-s and is 44,5 dB less
than Lg, 1 (see 3.6).

3.4 daily A-weighted sound exposure, E, p: The total
A-weighted sound exposure sustained in a single 24 h day,
expressed in pascal squared seconds (Pa2-s).

: NOTE — If it is desired to take into account significant non-

cgupational noise exposure, the total value of A-weighted sound

posure is obtained by summing the occupational component and a

&sponding component from the non-occupational exposure. See
roduction.

3.5 ®equivalent continuous A-weighted sound pressure
level, @ : The level, in decibels, given by the equation

' 1 2 PAD
LAeq, T = s 2 dt
=t Jy  p2
where ¢, — ¢ is t@ iod T over which the average is taken

starting at ¢7 and eﬁd@t to.
NOTES /
1 The period, ¢, — ¢, used @rict measurement or calculation of

Lpeq, 1+ should be chosen to giv representative of the whole
period.

2 For continuous noise, unvarying ig @ L, is numerically equal

8l, Lpeq
to L.

<

3.6 noise exposure level normalize
working day, Lgx gp : The level, in
equation

nominal 8 h

i Is,:given by the

T, is the effective duration of the working day;

Lex,gh = Lpeq, 1, + 1019(T/ T,)

where

T, is the reference duration (= 8 h).





