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THE ASSESSMENT OF INDUSTRIAL NOISE -
A REVIEW OF VARIOUS NATIONAL PRACTICES

Nicole D. Porter.

National Physical Laboratory, Teddington, Middlesex, TW11 OLW, England.

1. INTRODUCTION

A programme of research into the objective and subjective assessment of industrial noise
is currently being carried out at the National Physical Laboratory {NFPL) sponsored by
the Building Research Establishment (BRE) on behalf of the UK Department of the
Environment. This work includes an examination of the rating of noise with specific
characteristics, for example tonal or impulsive noise, which tend to produce a heightened
subjective response. It is intended that the results of this programme of research may
assist in the further refipement of standards such as'ISO 1996 "Acoustics - Description
and measurement of environmental noise” (1) and BS 4142:1990 "Method for rating
industrial noise in mixed residential and industrial areas®(2)-

It was considered a useful part of the programme to gain a broader knowledge of
current national practices on the rating of industrial noise by reviewing various national
equivalents of BS 4142 and examining how ISO 1996 has been implemented.
Furthermore, there is no European (CEN) standard adopted at present. The CEN
committee TC211 may find the results of this review useful should they wish to examine
the option of introducing a relevant European standard.

This paper firstly explains current UK practice in the rating of industrial noise and then
describes the main aims of the review and how it was carried out. The response fo the
study and conclusions are discussed, and the results summarised in a set of tables.

2. CURRENT UK PRACTICE IN THE RATING AND ASSESSMENT OF
INDUSTRIAL NOISE

ISO 1996 aims to provide authorities with material for the description of noise in
community environments. The standard does not specify limits for enviropmental noise
but, based on the principles described in the standard, acceptable limits of noise can be

ified and compliance with tnese limits can be controlled. The standard uses L, to
describe the noise and has recently been adopted as a dual numbered British Standard
BS 7445:1992 (3) in an identical form. For the assessment of human reaction to poise,
necessary adjustments are made to the measured values in order to arrive at a more
meaningful basis for the assessment. The values for the adjustments are not specified but
guidance notes are given for suggested methods for character identification and for tone
adjustment values (5/6 dB for clearly audible tones or 2/3 dB for just detectable tones).
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BS 4142:1990 (2) was updated to keep in line with ISO 1996 using L, to replace the
Corrected Noise Level (CNL) of the earlier standard {4). This standard applies only to
industrial noise affecting residential communities and predicts the likelihood of

complaints by examining the intrusion of a specific noise (assessed by a rating level)

above the residual noise. The standard is intended primarily for investigating complaints

and for planning purposes although it is often used for applications outside jts scope (5).
The BS4142 rating method applies a 5 dB adjustment to take into account noise that is

judged to be tonal or impulsive in nature or irregular enough to attract attention.

The UK Department of the Environment's Circular 10/73 "Planning and Noise" (6) gives
guidance to local authorities on the use of their planning powers and includes guidance
on industrial noise but is in the process of being updated (7). Noise can also be assessed
as a nuisance under the provisions of the UK Environmenta] Protection Act (8) with the
UK Control of Pollution Act (9) remaining in force to deal with construction noise, noise
abatement zones, codes of practice and noise in streets. Construction noise is controlled
using the British Standard method BS 5228 (10).

3. AIMS AND OBJECTIVES OF THE REVIEW

(1) To determine current practices in the rating and assessment of industrial noise.

(2) To establish how ISO 1996 has been adopted in various countries.

(3) To determine the indices adopted in the relevant standards.

(4) Toexamine the treatment of noise with specific characteristics within the relevant
standards,

(5) To establish the types of rating procedure used.

(6) To obtain information on other relevant documents.

4. STRATEGY FOR OBTAINING INFORMATION

In June 1991, 38 letters were sent to various National- Laboratories, Standards
Institutions, Environmenta) Protection Authorities and Ministries of the Environment
covering over 20 countries worldwide. Each Jetter explained the project and gave a brief
description of standards and current practices in the UK for the rating and assessment
of industrial noise. Enclosed with each letter was a printed list of questions to be
answered and returned to NPL. These questions related to:

standards similar to BS 4142,

implementations of ISO 1996 and its relevance to industrial noise,

other legislative documents in use,

availability of English translations of any document referenced,

possible points of contact to obtain further information.
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5. RESPONSE AND RESULTS

19 replies were returned to NPL giving various levels of detail about 13 countries and
in some cases full copies of standards were enclosed.. Table 1 summarises the useful
responses and information.

The second column refers to standards or guidelines which specifically refer to noise
from industry within the title but information has also been obtained about standards
and guidelives which refer to environmental noise (column three). Where the
information was available, a brief description of the rating or assessment methods is
given explaining whether limits are set or how the rating of the response to the noise is
carried out. An indication is also given of the relationship to ISO 1996. The main noise
descriptors are then described with information, where avaijlable, about the time intervals
used. The fifth column details the treatment of noise with specific characteristics and
finally other relevant sources of information/documentation are referenced.

It should be pointed out that Table 1 may not form a comprehensive listing of all current
rating methods or legislative documents but summarises the information from the
relevant standards and the responses at the time of writing. We would welcome any
additional information to update or extend this review or to include further countries.

6. CONCLUSIONS

Seven countries have been reported to have standards or guidelines that relate
specifically to industrial noise assessment and twelve countries follow environmental
noise standards or guidelines. Nine countries have methods which have been reported
to be implementations of, or follow, ISO 1996. However ISO 1996 does not set noise
limits and many countries have proceeded to recommend noise limits for various regions,
time of day, indoor and outdoor receiver points, etc. These may be used to set criterion
values for noise control measures, noise abatement actions, permissible/acceptable levels
or for planning purposes. ,

Table 2 gives a comparison of the recommended outdoor noise guide limits applicable
to industrial noise for various regions and times of day. The table also includes the
maximum permissible "noise Joads" for industrial noise taken from an OECD publication
(41). It is interesting to compare these values with those from the draft revision of UK
Circular 10/73, Planning Policy Guidance (7) which gives recommended exposure bands
for new developments near existing sources. Noise is not considered to be a determining
factor in granting planning permission for daytime mixed sources below 55 dB(A) and
at nighttime for alt sources below 42 dB(A). The level above which planning permission
should normally be refused is recommended as 73 dB(A) for mixed sources during the
daytime and 67 dB(A) for all sources at pighttime. However, the document does state
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that for industrial noise, the rating level according to BS 4142 should be used. This is a
draft document only and values defining exposure bands may change.

Several standards have gone further and have introduced community response indicators,
e.g. France uses "level emergence” nuisance indicators to predict potential nuisance, and
the UK method predicts complaint likelihood based on the difference between the rating
level and background level. Others adopting a similar approach are Spain and Canada
where the methods quantify the level of excess above a recommended value and hence
the level of community response or action to be taken. USA, for impulsive noise
affecting the community, adopt a system of estimating the percentage of people highly
annoyed. :

The most commeonly used noise descriptor for the rating level of the specific noise is L,
which is vsually measured over a representative time period and averaged over various
time intervals dependent on the time of day. This descriptor is in line with I1SO 1996,
The L, is often calculated from representative sound pressure levels (L,) of steady
noises, short-term L, sound exposure levels (L.g). sound power levels (L,) etc.
Background noise is described by various methods including an energy equivalent level,
an average A-weighted sound pressure level, Lo and L,y Maximum levels are taken
into account in several standards.

The treatment of noise with specific characteristics varies with country and with the
actual features and their levels in the noise. The procedures are both objective and
subjective. Excluding the countries which closely follow ISO 1996, eight countries have
been found to have procedures for dealing with noises with various characteristics. About
half of these set cut an objective procedure for calclating adjustments. The adjustment
for tonal noise is commonly 2, 3, 5 or 6 dB. Impulsivity adjustments range from 0 to 6
dB. '

Other sources of information referenced generally refer to the legislative process
describing Policies, Acts of Law and Regulations setting out requirements for noise
control and abatement, zoning, eto:

7. SUMMARY

A review of current national practices for the rating of industrial noise and the various
implementations of ISO 1996 has shown the variety of practices currently in use.

Principles incorporated in ISO 1996 have been shown to contribute sigaificantly to the .

metliods used by many countries. In addition to adopting the principles of 1SO 1996,
some countries have introduced recommended limits based on absolute acceptable or
permissible levels or based on the use of "community response indicators®. There is some
commonality in the various practices, for example choice of L., as a suitable descriptor,
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but also large differences in some areas such as the rating of noise with specific
characteristics. The review has provided valuable information for the future refinement
and development of international and European standards. ‘
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TABLE 1: SUMMARY OF RESPONSES RELATING TO CURRENT PRACTICES ON THE ASSESSMENT OF INDUSTRIAL
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commercn, industry and trade noise Timit set by hmumqunmld:mn.l.oag 1259). S (i st of | 1035)
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measarersent and determination | dilference between weighted backgrwomd sound Jant detectable componeals. | Palicy (Vic)
of nolse limits. percentile kevels. pressure kevel, LAbg, used. 3 dB penalty for clearty sudfbic toaalfreaddy | not hased on
deteciablo impubive components. AS 183
Belgium ISO 1996 * As with IS0 1996 As with 150D 1996
Canads Nationsl Guidelines (15) - | (15) dBA(T) recommended for
methods for assessment, mmpalsive noise from specific
messurement and legislative | industrial operstions, LAeqlh
contral of env. nowe, Guide for the
limits given with excesses shatement of industrialy
quantified mto magnitade connnercial nolse yources.
of probies and kel of
noiss control
measures/sction to be taken,
Denmark Environmenial Nokz from 150 1996 = For Guidelines in column 2,
Industry Quidelines 5/1984 limits 22t i terms of freo feld
(16)°*", 6/1984 (17)***, Limits LAz, indosr LAcq with
foe negionfiow of dwy =t LpAmas for vazioos reference
outside ] for strocturally time imervale
trenzmitied indoor noise. (18) '
used for caleulsation of noite
levels,
Key: () Refeence number T Englith trantsiation availeble

450 1996 foliowed ar national standard
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*o% bLared om, lakes cecount of oe similar io IS0 1996
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Level compared with 27 LArq(30m) for CNL, and Mhpmdmdmhndjm Nolee Comtrol
acceplable Limits to dB(A)} limity which vary hmﬁty(uamﬁdn(l\)).htmhm Ordinance (28)
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“TABLE 2: COMPARISON OF RECOMMENDED OUTDOOR NOISE GUIDE LIMITS FOR WEEKDAYS APPLICABLE TO
INDUSTRIAL NOISE

" (Z861) ¥ Hed pL {OA 'V O'I"00ud

Typo of Area Time Australis Denmark | France Hong | Japen Nether
day (12) 41 (19 (11 Kong ) lands (41)
dB(A) * LAeq @) dB(A)* | dB(A)*
ANL
Hesvy Day ) n » K]
industrialindustrial | Evening ™ 65 0 o
Night 55 0 0 2 P 5.6
Light indusirlal/ | Day ) 65 6s »
commerciaticertain | Evening 60 60 0
industries not Night 50 60 55 S0 s [ Rad
permitied
Mixed residential Day 33 60 60 073
and industrial BEvening s 55 65-70
: Night @ © p 4 55468 50-55
Urban residential | Day 55 ss 0 0
Bvening 0 68 e
Night 5 45 40 ] 30-50 60 *° 40
Suburban Day 43 50 b 6. 50
residential Evening o s © . 1 s
Night s 3 40 33 50 3050 60 ** 40
/hospital Brening s 40 s
Night . 30 3 33 as 043 S5 ove s

*  from OECD publication
dwelBrgs
** for new dwedlings 10 be built

NB: Hmemuthlanmﬁondmiplbundhm&totumo(dsydiﬂumdowunndthuhkublogivuanwmﬂmummpuhn
only.
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