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1. INTRODUCTION

A hree year programme of research was set up at the National Physical Laboratory (NPL) to examine the
objective and subjective assessment of industrial noise. This research was sponsored by the Department of
the Environment and directed on their behalf by the Building Research Establishment. The project began in
December 1990 with tne overall aim of refining current methods for rating industrial noise. The work is
divided into three parts.

(1) A systematic evaluation of BS 4142:1990 "Method for rating industrial noise affecting mixed
residential and industrial areas™ ', :

(2) Review of varicus national practices in the rating of industrial noise.

(3} Subjective listening tests on the judged annoyance of specific types of industrial noise,

This paper is only concerned with item (1) of this programme of work, a study of the application of the
revised BS 4142:1990 by means of a data sheet study. Details of items (2) and (3) of this work are reporied

in other papers™**.

Development, implementation, review and revision of all standards is a continuous cycle. BS 4142 is no
different from other standards in this evolutionary process. This study set out to examine the current part of
this cycle, the implementation of the revised BS 4142:1990. The standard was first published in 1967. In 1990
the second edition of B54142 was produced to bring it in line with ISO 1996 *. The main objectives of the
revision were the conversion lo L., and the tightening up of requirements on equipment, traceable
calibration, and measurement procedures. In the absence of new data on noise complainls, it was difficult to
justify major changes to the assessment procedure, and the overall aim was that the revised standard should
give the same assessment as the previous standard for a given situation. Many changes were made to the
standard during this revision, details of which can be found in references®’.

At the last IDA Autumn conference, an interim report * was presented based on 30 data sheets. This paper
sets out to give the final resulls of the study. The main aims of the study are set out followed by a brief
account of how the data were gathered and the response to the study. The main results are then summarised
and some important findings of the study are highlighted. Conclusions, summary and recommendations are
given at the end.

Since this conference paper is limited to 8 pages, this paper can only present a selection of the results. A full
report on this study will be available early next year.

2. AIMS OF THE DATA SHEET STUDY

(1) To determine how well the assessment by the BS 4142:1990 rating method compares to the actual
investigated noise complainis,

(2 To identify weaknesses in the revised 1990 version of the standard and to identify areas where
investigating officers are having problems applying the measurement and rating procedure.

{3) To provide da’a on measurement values,

4) To gather information on thevarious applications of the standard,
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3. PREPARATION OF THE DATA SHEETS

In order to collate data on the application of the standard, data sheets were desigred that could be compleied when
investigating a noise complaint in accordance with the standard. It was inteuded that the data sheets would assist
the investigating officer in applying the revised standard by providing a guide through the assessment procedure.
For this reason, the data shests were designed to closely follow section @ of the standard “Information to be
Reported”. The data sheet was divided into five sections:

general information
description of the noise sources
description of complaints
measurements

assessment

Extra questions were included in addition to the requirements of section 9 in order to gain further valuahle
information. These included questiops telating to the opinion of the investigating officer on how the rating of
complaint likelihood compared with the actual reported complaint occurrence. A space was provided at the end of
the sections for additional comments.

Before the dawa sheet was printed in full, a small pilot study was conducted, Firstly, at the end of October 1990,
the data sheet was sent to various members of the BSI Commitiee EPC 1/3 for comment, and various amendments
were made, In January 1991, ten local authorities were chosen from information given in a previous NPL smudy®
and the data sheets were sent for comments on layout, ease of use etc. Two months later the data sheer was
approved by the Central Survey Unit of the Deparmment of Environment. The main distribution commenced in April
1991,

4. RECRUITING YOLUNTEERS

The project was publicised in order to attract interest from those people who could assist in the col!ﬁction of data.
The sources of the 167 volunteers who offered to participate are shown in Table 1.
Table 13

Racrulting Volunteers
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113 data sheets were returnsd for analysis. These came from 44 different contributors, representing a 26 % return
rate, with 41 % returning more than one data shest, and including six planming cases. 87 % of the returned data
sheets ware received from local suthority departments. In response to our request for information, in addition to
rerurned data sheets, several letters and telephone calls werc also received with comments on the standard.

Information was entered into a computer database for analysis.

5. RESULTS

This section gives a summary of the some of the results in bular and graphical form, A fuller discussion of the
results will be given at the time of the conference.

Table 2:

Déscrlptlon of Nolse Sources % of Total

Fans 35%
Compweasor units, generators 19%
and alr eondltlonlng units

Metal handling operations 11%
Refrigeration plant 10%
Car wash 6%

Activities related to palnt spray
booths

Cyclic
Fluctuates at random 1%

A e L T TR 11
N T T A e AT T R T R i e

Specific characteristice 1%
Tonal 50%

Imgular enough to attract 28%
attention

Groups are not neoessarlly mutuauy exc!uslve
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Figure 3: Assessment of likelihood of complaints for
daytime
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Figure 5: Comparison of the BS 4142: 1990
assessment of the likelihood of complaints
with the actual reported occurence
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It is worth emphasising here that the BS 4142:1990 rating procedure was reported to be meeting its objective
of predicting the complaint likelihood in over 80 % of the cases where an opinion was given. On the other
hand, it should be taken into account that these data reflect the experience only of those who have indeed
used the standard and have taken part in the data sheet study by returning data sheets. Comments from those
who felt that they could not use the standard are not taken into account in this statistic.

6. PROBLEMS IDENTIFIED BY USERS OF THE STANDARD

Although the results have shown that the rating method of BS4142:1990 is actually working very well at
achieving its primary objective of predicting complaint likelihood, there are some problem areas that have
been reported. The following section will highlight some of the difficulties the users of the standard are
having, but it should be noted that these actually refer only to a small number of cases where the prediction
method is not working as intended. Indeed, the comments in this section may refer to cases where the
prediction of the likelihood of complaint may correspond but there are other difficulties with the application
of the standard.

Table 3 is a summary of the problems commonly reported by users of the standard. My own observations are
given in the third column. Again, due to space limitations, it is not possible to give a full discussion of the
various areas of the standard which have given rise to problems. A full discussion will be given in the
comprehensive report. ;

Table 3: Identified Problems
TOPIC IDENTIFIED PROBLEMS OBSERVATIONS
Tonal 1. Defnition of tonal 1. Could lead to inconsistent decision making
character No guidance on objective measurement | 2. Heightened response is level dependent
Reliance on subjective identification 3. Standard does not address indoor noise
Addition of penaity can have a measurement

significant effect on BS4142 rating
2. Underrating/overrating of subjective

impression
3, Indoor noise and effects
Low frequency hums
Impulsive 1. Definition of impulse 1. Could lead to inconsistent decision making
character No guidance on objective t | 2. Heightened resp is level dependent
2. Underrating of subjective impression
Intermittent | 1. Often attracts added altention which 1. May lead to underrating of subjective impression of
noise may not be accounted for adequately noise

2. On-ime sometimes difficult to
determine accurately

3. On-lime "effective penalty” reported
both as too large and too small

Combined 1. Noise may contain more than one 1. BS54142 allows for only a single 5 dB penalty,
features or acoustic feature e.g tonal and impulsive (inconsi with ISO 1996), may lead to
effects eic, underrating of subjeclive impression
2. Noise may be accompanied by other 2. BS54142 only deals with predicting complaint
stimuli, e.g odour, vibration likelihood due to noise, therefore forms only part of

a complete complaint investigation.

154 Proc.l.0.A. Vol 15 Part 8 (1993)




Proceedings of the Institute of Acoustics

FINAL RESULTS OF NPL DATA SHEET STUDY

TOPIC IDENTIFIED PROBLEMS OBSERVATIONS
Multiple 1. Sometimes difficult to establish specifie 1.  One must decide whether to examing multiple sources
noise source 85 one complete source or whether to investigate cach
sourees Sometimes difTicult to measure source seperately with other sources contributing to
background noise level residual of the other.
Shutting off one souree ofien reveals 2. Decisions must be made about choice of background
another problem noise level in case of modifications or addition of now
2. Creeping background installations to existing industrial premises
Assessmenl 1. Too coarse 1. Could lcad to inconsistent decision making
procedure Addition of penalty can have significant 2. BS 4142 only addresses margin by which specific
effect on outcome noise exceeds background noisc level although
2. Ute of ather procedures for pight-time fareword points out that complaint likelihood may also
noise of boundary levels based an depend on anaining a certain Jevel. BS 4142 s
absolute noise level limits. therefore only part of the story in a noize complaint
3. Comparison of L, with L,y - particular investigation, )
reference 1o fluctuating residual noise - 3. 5.4.4 (b} should be applied in sil cases for good
where differcoce may be greater than 10 measurement practice and 1o minimise uncerwainty in
dB before specific noise is introduced approximation in table 1 - rewording required.
Uses outside | I, Standard often applicd outside scope since | 1. Use ide scope d probability that standard
cxisting no elternatives available would mect its objective al predicting complaint
seope 2,  Applicability [0 astessment of nuisance Tikelihood.
and justifiability of & complains. 2. The liketihood that an individual will complain

depends oa individual antiudes and perceplions, in
addilion to the noize levels and acoustic features
present. BS 4142 makes no recommendations in
respect of the extent to which such non acoustic
factors should be taken into account. Since noise
raling is only oot of the factors used for deciding
justifiability and nuisance, any decision must be based
on all relevant factors and BS 4142 can only form a
component part of the evidence.

Noise inside
dwellings

More represeniative of real problem 7
Structure borne noise

Shared party walls

Low frequency hums

BS4142 does nol address measurements inside
dwellings, and if used as such, often leads to
underrating of complaint likelihood.

Low
hackground
noisc levels

Applicabllity of rating procedure in low
noise environments c.g quiet rural areas
Applicability to windy rural areas e.g
windfarms

BS 4142 a1 present not intended for use where
background noise level is below 30 dB(A), but is the
vse of rating procedure Jeghimate if specific noise
level is high ?

Alternative procedures/guidance may be required for
specific applications,

Complaint
likelihood
predicied as
of marginal
significance.

88 % of marginal cases had sperific
characieristics

For marginal cases, significant increase in
probability that BS4142 will not work as
intended.

Application/non-spplication of 5§ dB penalty will have
& significant effect on rating of marginal cases - may
lead to inconsistent decision making. .

1T rating method can be made Lo work for marginal
cases, il follows (hat it should work Tor more exireme
cases.

Instrument-
ation
requiremcnts

Calibratien/verification requirements
Cost considerations of above
Required accuracy for more extreme
Cascs

Although section is about good measurement praciice,
difficulties are experienved with meeling requirements
in terms of how, cost of calibration, and necessity of
such accuracy for 8 standard measuring to 1 dB.
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7. CONCLUSIONS

The purpose of the rating method of BS4142 is to predict the complaint likelihood, This study has shown that the
rating method generally gives a good indication of the likelihood of complaint (in over 80 % of the cases reponed).
However, there are problem areas and ambiguitics that need attention and clarification which should be taken into
account in subsequent reviews leading to any future revisions of the standard.

Many of the investigated noise sources had specific characteristics. In fact over half of the noise sources were ional,
This highlights the need for measuring and assessing the impact of noise with certain characteristics which give rise
to a beightened response. In panticular, we oeed more accurate and reliable objective procedures for identifying
these characteristics and methods for assessing their impact on the listener. Furthermore, the reliance on the
somewhat subjective judgment of the presence of these characteristics depends on personal judgment and the
experience of the investigating officer. This may lead to a lack of consistency in the decision making process
panticulasly with cases which may be judged as of marginal significance. In conclusion, the study has shown that
the assessment of noise with specific characteristics needs improvement.

The study has also shown that there are many applications outside the scope of BS 4142, e.g the various types of
sources, indoor noise measurepients and low background noise levels. The study has indicated that using the
standard owutside its scope reduces its efficacy at prediciing the complains likelihood.

The study has re-affimed the impaortznce of the experience of the user especially where individual interpretation
and personal judgement is required. As pointed out in the foreword of BS 4142, noise assessment is a skilled
operation and should only be undertaken by persons who are competent in the procedures.

BS 4142 can be refined in the light of new experiences but one should not expect it to answer all of our noise
problems or lay down definitive rules. It is primarily an objective procedure assessing a subjective effect and
therefore can only be used as a tool for use with noise complaint investigations. Furthermiore, response to noise
is affected by many factors (acoustic and non-acoustic). Assessing the impact of a noise is a complex process and
assessments according to this standard can only form pant of a complete investigation.

8. SUMMARY AND RECOMMENDATIONS

Most of the paper has been restricted 10 comments and observations reported io the data sheets and telephone calls
and letters received at NPL. This section will awempt (o focus on the author’s opinion of the underlying reasons
for problems with the standard:

(1) There are procedural difficelties with applying the standard. These include ambiguities, wording, difficultics
in ipterpretation and the application of the acrual measurement procedure.

(2) ©One is anempting to measure objectively a subjective response. Subjective response 1o noise is variable
between both individuals and situations and therefore perhaps we can never succeed in getring such a standard
0 work 100 % of the time. However, the standard is a valuable ool and skould be improved with the aim
of consistent decision making and providing an accurate description of the noise environment.

(3) BS 4142 is often used cutside its scope due 1o the absence of other standards or guidelines to rate the impact
of noise.

(4)  BS 4142 if often followed as a “rule book” and not as part of a comiplete study taking intg account all
factors (acoustic and non-acoustic)

(5) Too much significance is given to noise level comparisons, and insufficient account is wken of the actual
acoustic fearres of the noise which may be the main cause for complaint in the first instance. More account
should be waken of the "noise quality” and not just levels of the noise.
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The possible ways forward 1 address these problems include che following:

(1}  Refinement of current standard o address short 1erm problem of ambiguities, wording. clarifications, greater
emphasis on statements in the foreword etc.

(2)  Modifications 1o procedures for identifying and rmting noises with various acoustic features.

(3)  Improvement of the assessment procedure.

(4)  Development of a more general framework document to reference BS 4142 and provide guidance on
alternative approaches to assessments outside the scopes of BS4142. This might take the foms of DoE
guidelines.

(5} Environmental Impact Assessment (EIA) approach to industrial noise 7 to wake into account all the factors
(acoustic and non-acoustic) and to use the rating method of BS 4142 as intended as part of the process of
analysis.

ltem (1) is currently in hand and addresses some of the issucs raised in this srudy. In the next paper in the
conference, Berry ' reports on the work of the BSI Working Group dealing with this. However, to refine the
standard further in the longer term, items (2) to (5) would require a significantly greater amount of fime and
rescarch, Work is currenuly in hand 1o address item (2), including work at ISVR into tonal and impulsive oise
descriptors ¥ * and a1 NPL on combired feamres *. Work is also progressing at NPL and ISVR into the
development of an assessment procedure based on the acoustic fearures in the poise ¥,

Finally let us go back a step and consider the requirements of 2 general noise assessment procedure. A noise
assessment procedure should provide a means to:

* adequately describe the noise including all those sigaificant acoustic features which are actually present,
encourage fair treatment and lezd 10 consistency in decision making,

. target cost-gffective noise control and aim for an equitable trade-off between lowest cost and maxinum
benefit o the community.

Although BS 4142 has the specific objective of predicting the complaint likelibood, we need to ask the more geperal
question, how can we improve the standard (0 better meet these more general requircments ?
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