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1.1 'The project covers the conservation of workers hearing by J
reduction of exposure to noise and is of two years duration.
The UNDP inpuil consists of equipment for the Noise Control «
Laboratory and the assignment of an industrial noise ‘
oonsultent for the first three months of the project.

1.2 It briefly outlines the work that was done in setting up the
Noise Control Laborutory. Asaesses the situation and makes
recommendations for Noise Legislation, training, further
equipment and organization. Also included are references to
assist in the continuation of the programme by local staff,




2, _INTRODUCTI )l

2.1 The project document assigned tu the Industrial Noise Consultant

appointed by UNIDC the tash of covering Part II B, the Immediate .
Objectives: ¥

(1) Identify industrial noise problem
(ii) Conservation of hearing of workers
(i4i) Drafting of legislation and neasures for industrial

noise oontrol. 4 f*
2.2 The originel project was laid out in 1976 assuming a starting .

date in 1977. [t was finally agreed in 1978 and started in 1979,

2.3 Consequently adjustments were necesparily made to accomodate
the current situation and the objectives reached were: ;

(i) Assess the industrial noise problem and the degree
of hazard
- (ii) Advire on appropriate means to reduce exposure to noise
e.g. publicity, persuasion or legislation
(1ii) 1If legislation is advised draft su.table rugulations
(iv) Set up the laboratory and gtaff to carry out noise g

ocontrol measures.

2.4 At the host Department'’s request and to Jurther assist the hearing
oonservatioi programme, by making people more aware, some publioc
relations were also carried out. These consisted of visits, 5

disoussions, interviews with press and readio, an articloc and a

formal lecture. Appendix IV gives examples to indicate the extent
of this part of the project.
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3. FINDINGS

An initial assessment of Hong Kong industry was made by visiting
some 30 factories of verying and similar industries of different

sizes and minli+y of worling conditicne.

The latest results of the iloize Survey being carried out by the
Factory lLuspectorate were gtudied. These results are very detailed
end cover random sample visits to 354 establisiments in "poseible
noisy industries." It had originally bees iniended to continue
the survey until some time in ipril to prasent the results in

May, however, the results so fcr obtained were ccllated for my
benefit aud, in my opinion, already show the nxteut of the problem
80 there is no lo.ger need to co.tinue. The survey clearly
indicated that about 40,000 liong long workers are exposed to

Leq = 90 dB(4) all of the time and a further 60,300 exposed

for some of the time. ‘‘hese¢ reuirlts are attached to this report
as eppendix I for completeness but only in reduced foema since

they are available aliec:dy to the Labour Departmeat.

Despite the current extensive publicity campaign throughout
industry in general, there seemed to be a lack of awareness of
safety and health metters., 1t did not appear to be deliberate
callc s attitude, there was ( ten a desire to L ve good standards

and surprise expressed when omissions were pointed out.

Much of the industry is extremely efficient, winich often means
low noise levels, (Garmant factories are, in general, very clean,
with good working conditions using modern, fast, new machines

which, in consequence, are also quiet.

However, there are problem pockcts, textile weavi.g, for instance,

is carried out in both modern conditions and bad conditions, While

both are soisy the larger ooncerns arc, for economic reasons,
changing to shuttelese looms. Although these ncw looms will
alleviate the problem in these factories the old looms will be
sold for use olsewhere so that the problem will still exist but
in a different place. This problem of old machinery is also very




R A

3.6

evident in metal working. The old machines are badly maintained
and run at fast specds. Apparently if these extromes oguse
complete failure, similar ones can easily be found for replacement.
lioise conditions in some of thesc factorics is way above normal

stand .ds of similar factorie. experienced elsei iere.

The organization, type and location of much of Hong Kong industry
gives advantages and disadvaintages. lLarge heavy industry is
negligible 8o no problem. Small firms are gplit into units so
there is & natural separation onc from the other attenuating noise
by the boundary walls. On the other hand, it there is a noisy
process within onc of these units the reverberation set up in
consequence of thesc close boundary walls, considerably increases

the noise levels.




4. TECOMMELDATIOI'S

(s) Legislation

4(a)-1 In order to properly carry out a programme for the conservation

of workers hesring it is felt it will be necessary to introduce legislation
which can be used, when required, to compel reductions in noisc exposure.
Suoh legislation is, therefore, recommended. The complete consideration,
intent, draft legislation and method of ecuforcemust are attached to this
report as ippendix II.

(b) Training
4(b)--1 Enforcement of noise legisiation 18 fundamentally differeat

from anything else in occupatal hygienc - in “act it is exactly opposite.

4(b)-2 1In other ficlds it is generally veiy difficult to measure levels
to determine if e hazard exists - wita noise it is relatively easy. In
other fields solutions to pr-blems arc relatively easy and absolute
limits can be set, with noisc, solutions are generally very difficult

i.deed and levels above limits must gtill be tolerated.

4(b)-3 So a specific expertise 18 needed in order to support enforce-
ment. A good, basic groundwork for initial support has beeu laid with
the three industrial hygienists during this stagce of the project but if
standards are to be gradually improved 28 provided for in the legislation
appendix 11 proposals, then more detailed kiowledge and wider experience
may be required. In the list of useful referenccs, agpendix 1lI,are
given the names of orgenizations within the U.K. which may run suitable
courses. It would be edvantageous, if time permits ond datcs coincide,
to attend more than one to get a varying emphasis, Courses at the
Universitics may tend to give an indepth coverago of overall principles
whereas courses run by the .iealth and Safety Excoutive would cmphasize

enforcement aud those run by donsultants solutions to specific problems.

4(b) 5 Alternatively, one of the factory Inspcctors is at present
spending one year on & full time post graduatc oourse at Southampton
University, ISU.,, on Sound and Vibration. Should he be suocessful in
obtaining either a Diploma or If.3c. he could join the Industrisl
Hygiene support teau. It would then only be a question of obtaining

oraotical; on the job, experience.
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(c) ipment

4(c)Y-1 Included in the equipment supplied is a Precision Grade Sound
Level Meter complete with 1/1 and 1,3 octave filters. Thoere is no

tripod for the meter. Although it can be hand hcld, sing a tripod

gives better accuracy, is essential for repositioning and is considerably
eagier when combining the meter with the tepe recorder because both are
axtremely heavy., There is 1o neced to purchese a "B and X' tripod (the
make of the meter’ any sturdy photographic trinod with pan head will do.
The Senior Industrizl ilealti Officer wes adviscd of this so it is

possible one Las already been obtained, if not immcdiet< purchase is

recommended.

4(cj-2 All sound lcvel meters require constent calibration. The type
of calibrator obtained for use with the Irecision metcr is not normally
considered oonsistently accurate enough for thnt typc of meter since
its specification is lower than that of the meter. A pistonphonc 1is
recomme ‘ded for these meters and if one morc obtained could 2lso be
used for cross-checking &ll other calibrators in the department. The
pistonphone needed to match this meter is a "B and K" type 4220.

Barly purchage is roecommended.

4(c)~3 Although thie project oily covers work with the Industrisl
lygienists it has been noticed that the Factory Inspectorate have six
sound leve. meters and only one caiibrator. GCood pr.ctice requires
calibration just before and immediately after each reading. The
calibretors to match their metcrs are "3 and K type 4230 and five

are needed. Early purohase is rccommended.

4(c)-4 Four modern limit levels arc based on the concept of Equivalent
Continuous Sound Level (Leq's With the equipment at present availsble
to the Ioise Control Laboratory it is possible to obtain this value, but
it is fairly time oonsuming a d, of oourse, cannot be rcad at all by

the Factory Inspectors who would have problems getting acourate

readings of Leq with their existing sound lcvel meters if the noisc is
non-continuous. Modern Integrating Sound Level l‘eters give this value
immediately as a direot reading. It is recommended that at least one

suoh meter be made available fg;zlx goon go; the Laboratory and further
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ones for the Factory Inspectorate before legislation is introduced.

4(c)-5 Woise control, in the early stages, will be done by cimply
applying v rious reduction technigqes already learned and developing
them to other situations. ijiowever, if it is decided to go into more
sophisticated work there would be a nced for i10ise analysis. Por this
work noise analyser and a graphic levcl recorder arc required. In
addition to unelysis this cquipment could be uscd to obtain reverberation
times - needed to corrcctly specify sound - 'sorbing mat.rials - a
fecility not aveilable at the moment. To do this a source of impulsive
sound (starting pistol) is also nceded, Purchese of thecse threc items,
noise analyzer, graphic level recorder and starting pistol 2re not

recommended at the moment but should be kept in mind as being possibly

reﬂired in the future.

4(c)-6 The audiometer and its ancillaries of artificial ear, pressure
miorophone, and calibration facility is now functioning., However, there
is no booth in which to do it  Although audiometry is often done with-
out a booth most international standards now specify one. The role
sudiometry is to play in any hcaring conservation progremme is not élear.
Its only value in such - programme is to make individuals aware of the
hagard sc that in future they will take carc., This problem will again
be referred to in (a) - the Function of the oise Control Laboratory.
Whether or not audiometry is to be ueed in the conseivation programme
some way, for researcl: or in assessing workmen's compensation 2 Proper

acoustic booth is recommended.

4(c)-7 The acoustic booth selocted by the Labour Department is 2 Model AR 93
mmufaoture’ by "raotor Tneorporated of the United 7+ .tes. It is rroposed
to partition off an .rez for its looation. Consequently a design study

was carried out to determine the suitability of the resultant sound

prossure levels. This design study is included in zppendix II1 and shows

a possibility ol some oxcess in the region of 500 ilz. It is recommended

jgis be checked after installation,
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4(0)-3 The correct structure for the partition could havc considerable
influenoe in making noise in that region morec acceptable. This hes

been discussed and the principle design fecatures recommended are shown in
a sketch dosign in appendix III.

4(c)-9 1Included in the Teferences, appendix ITI, ar: addresses of
suppliers of all the sbove equipmecnt. With the exce tion of the
calibrators which must .aatch cxisting meters, the finel decision
regarding which particular make is sclccted must be left to local staff
with their cxperience of available back-up servicce offcred by suppliers.
‘The prefsrred ocues are indicated but this extremcly important factor in
Hong Kong has not been taken into account and should be considered

carefully beforc selection is made.

(d) Protectors

4(d)-1 Although personal wear hearing protectors are oftea mentioned
es tho last resort when all other mcans of reduction of noisc exposure
have been attempted, there is no doubt that at the present time they
have a large part to play in any hearing conservaticn programme related

to industry.

4(d)-2 However, all hearing protectors cre frequenoy sclective. This
means it "3 quite possible to hav. ones which are nct adequate for a
perticular situation or, conversely, have ones which over protect. It

is important that hcearing protectors bc "m..tched" to the noise. With

the hot, humid olimate of Hong Xong this could be particularly significant.
To encourage people to wcar them it is cbviously better tr select ones

as comfortablc and light as possible yct still give adequate protection

than heavy weight uncomfortable ones when they are not necessary.

4(d)-3 Selection is made by subtracting protector attenuation oharacteristics
from the noiso levels. It is, therefore, most important to use the best
cvailable data on the protector characteristice when making the

caloculations, The most resent and comprehensive method of obtaining these

is by BS 5108:1974 Method of measuremcnt of attenuation of hearing
protectors at threshold”. The Ocoupational Hygienists with their 1/1

ooctave Band annlyser are quite compstent to do this.

4
!
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4(d)-4 With one exception (para.j(d)-6 below refers) only protectors

whoee characteristics lhave been tested to E3 510&:[4 are recommenged.

4(d)=5 A list of some of tne protectors which have been tested tu
this stan. ird together with their ‘'Assumed Protocctic ' is given in
eppendix Iii. These are listed because all have liong Kong agencies

whose addresses ore also given in the appendir,

A(d)-6 The onc excention to thie must be the American Optical muff,
model 16754, at present used by tic Labour DNepartmest. 1t has ~lse
been featured in the ertensive publicity to enccurage protection uBe,
Values resulting from teste to ASLZ 24.22--1957 are avallzble but inone
from tests to BS 5102:74. Since it is obviously 2 very good muff it
is unlikely thc manufacturer would resist having them testced. They
may have bcen already. .t is recommended tne supplier bu contacted

with a request for the information.

(e) Orgenization, Methods nand function of the loise Jontrol Laboratory

4(e)-1 The I[ndustricl Hygicnists and the I"actory Inspe-tors are in

two separete Divisions of the Labour Department. Since they are not

under single control the two distinet roles each hos to play should be
carefully defined, The Eaforcers (the ractory Inspectors: should come

to the Industrial Hygienists for specialist support when considerinug

legal acct.on., There is a danger uerc thot in buildiag on their existing
expertise there will be 2 temptation to de tie work themselves. Resourcers
are limited so ary tendence towards duplication of e¢ffort should be

resisted.

4(e)-2 Equally, the industrial ilvgienists come under an Industrial Health
Officer, who elso controls the medical aspects of workmen's compensation.
This, therefore, is where the audiometric facility has a part to play should
it be decided to award compensation for deafnecs.

4(e)-3 To use audiometry as 2 tool for assessmont (i.e. measure the
noise at the workplace and means the degree of deafness to obtain
co-relation is definitely not recommended. Suoh work has already been
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done in depth, in the US test $24 x 1 and later in the UK the Buras-
Robingoa report. It has bee egtimatecd that to use larger samples
than cither of these, including preliminary screening, one would need
something in excess of 25,000 subjects. The order of mognitude of |
such a project, which, after all, would ouly bc the guest for more

exactly relationships =nd not be cost effectivc, would probably be

beyond the resources of 21l the doctors in long Ncag combined.

4(e)~4 Therc may be a tomptetion to us: audiometry to investigete
impactive noises - as is being done elaewherc in Hong XKong. ‘his

wori hae also been carried out in depth by Taylor,relmear who are

e

believed internationaly to have laid to rest any rcsidual doubt about
biological effects of impact.

4(e)~5 MWorking to Industrial fealth Officers, the Industrial Ilygienists
are used in other ficlde of industrial hygicne to assess risk by

reading levels of pollution. As discussed earlier in 4(b)-2 reading f
noise levels for hazard asscesment is relatively straight forward =nd can

easily be left to the Pactory Inspectorate.

4(e)-6 1t is recommended that the Industrizl Hygienists bc given

three distinet but very much related dutics.

(1) On request from the Iactory Inspectorcte, whan corsidering
.egel sunction or in an offort to assist ¢ proprictor
attempting to improve worxing conditions, they should
investigatc and report with explicite rccommendations of the
proposed acticr; chould it be ‘cise Reduction, Hazerd Moking,
Protection, any one or combination of twc o three., They should
indicate how this is to be achieved and be prepared to back their
judgement should it be challenged.

(11) ™o be able properly to carry out their first duty they will
need to build on knowledge gained from this first part of the
project by carrying out specific investigations of their own,
Using their own experience or on advice from the Fectory
Ingpectorate the crcas for investigatioa should be carefully
selacted to give maximum reduction of expcsure, ‘hen complete

the results of their conolusions should be passed to the Faotory



Inspectorate the areas for investigation should be carefully
seloctod to give maximum reducticn of exposure. Wien
complete tlic results c¢f their conclusions shculd be passcd
.0 the Factory Inspector.te who would then enforce those
solut.ions on industry should they decidc it is right to

do so at that particular time and economic situation.

(iii) The third duty is harder to define becausc it becomes one
of study. A list of uscful books and journals is given
in appendix IIT which should lLelp t» kecp them up to date
with progress clsewherc where larger resources are available.
Hopefully, they will thca aveid the temptaticn, similar to
that in audiology, to cerry «ut their own recscarch
investigations whcn it has alrcady been done in far greater
depth clsewherc cr, if it has not, has probably been considered

and rejected 28 not warranted.

(£) Noise Specialist

4(f)~1 1Iuch of the report so far, particularly the werk required of
the laboretory argues 2 strcug case for a Noisc 3pecialist. There is
no doubt thet such a specialist would be kept very busy full time and
probably cell for additional help.

4(£)-2 However, there are no spocialists working in this branch at
the noment so to appoint one would be a new departure from cxisting

~ practico,

4(£)-3 If these new specinlist posts were established it is unlikely
that the first one should be given to noise., Other areas of health and
safety whore life and limb arc at stake siould, quite rightly, be given
first priority.

4(£)-4 Therefore, it is ot possible at this stage to give a definite
reoommondation for tho appointment of a full time noise specialist but
future experience may show this is the only way to be properly cffectiva,
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(g) Further Assistance
4(g)-1 It is likely that at some future advanced stage of the project .
further outside assistancc would be helpful, i

i 4(g)-2 Detciled discussion of the final version of Loise Regulations,
Q their timing, possible effectiveness and problems of enforcement would
1 be adventageous.. The organization and loise Contrcl Laboratory could
% be assessod as a functioning unit, advised on any modificatiocns, if
% required, and training needs rcviewed in the light of experiencc,
4(g)-3 The time noeded by  consultant to complete such a task is +
. estimated to be between two and four weeks.
* 4(g)-4 Should it be dogised it i probable that o further application
to UNIDO for the nccessary funds would be favourably received,
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i"QISE SURVEY

This appendix contains summary sheets worked out from the detailed
: Factory Inspectorate Yoise Survey carried out between Ilovember 1978 and
ﬁFobruary 1979. They show statistical probability of :roise sxposure

. to where Legg = 50 dB(A/ for »ll the time and also for some of the time,

Rounding the summary figures to the nearest thousand it is

- assumed that the number cf persous in !fong Xcng industry exposed to a
~potential noise hazard is:

Bxposed to Leqg = 90 dB(4° for all of the time 40,000
~Rxposted to Leqg= 90 dB(A) for some of the time 60,000 -

s - ——
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Appendix II
LEGISLATION

Col TIONS

1. In deciding whether or not there should bYe specifio industrial
noise legislation in Hong Kong, and when it should be enacted,
consideration must be given to three questions:

(a! Does a noise hazard exiet and to wiat extent>
(b) there is it's priority in the general health of the workers?
(¢) Can it be enforced?

2, There is no doubt that there is o severe problem caused by
industrial aud other noise sources. That there is already a general
awareness of this shown by the appointment of a noise adviser under
the Envirommental Branch of the Government Secretariat. The activities
of this section will inorease and there is an intention to enact
legislation. To oope with this the Urban Services Department it also
inoreasingly aoctive in the field of noise. All this activity is
confined to noise outside factories and not directly related to this
question.

3. Based, to some extent, on my own assessment but even more on the
ocomprehenrive survey carried out tv the rfactory Inspectorate - see
appendix I - it is my opinion that inside the faotories and on
oonstruction sites there is alsc a severe noise problem and that
hasard exists.

4. The fact must be faced that the general standards of safety in
many industries is low and present laws regarding safety measures to
bes taken are oompletely ignored everyday. In consequence the accident
rete is high. V¥hen life and limd are in danger noise decomes a low
priority.

5. However, for the first time acoident figures are dropping, so,
ilnoi the economy is expanding, it indicates that present policies of
expansion of the inspesctorate and enforcement of the industrial health
and safety law degin to improve the situation,
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5. Expansion of the enforcing authority over the whole field, and
in industrial hygiene in particular means that thzy would be able to
start by halting a worsening situation and attacking the bad ceses
before getting any overall improvement. |

7. With an industry made up of some 40,000 small establishments
employing an average of 20 people each, any attempts at persuasion

or reliance on voluntary efforts are likely to meet absolutely

minimal success and the situation will continue to deteriorate.
To be able to effect any improvement the inspectors and the hygienists
need the support of law.

3. I, thorefore, recommend noise legislation.

1NIE

9, 1In drafting these proposals for Hoise Regulations it has been the
intent to layout a simple framework which is opecrable in the present
industrial conditions and will still be viable in the futurec as

improvements in standards are needed to improve the working environnent.

10, Industriel development is importent and must not be impaired.
There exi. 8 a total commitment t- economic onsider:tions by both
employers and employees. Strict limit values rigidly enforced would
not be acceptable to either side of industry at the present time.

11, However, while i: no way ocan the aim be perfectioned, it is hoped
that these regulations would lead to significant improvement: where the
noise hasard is very bad.

12. The foregoing lays out an argument for quoting & level in excess

of 90 dB(A)., However, 90 dB(4), while by no means "safe' is one used
in many oountries and intornationelly. Even lower levels arc used by
some, usually for specific procedures. I do not know of any legislation
quoting a higher figure. I believe, thereforc, that it would be



politically unacceptable to quote in rogulations a level higher than
90 aB(4).

13. In practice it is very difficu't to get an accur..te measurement
of actual exposure. Although meters read correctly what is fed into
them, it is often difficult to determinc that is an exact workplace
when a perscn is moving about., These difficulties ere added to when
the noise is non-continuous and, perhaps, completely un-pericdic. Sc,
inevitably, an estimate has to be made. The enforcing authorities
would take this into account leaving & margin to ensure that 90db(4)
had been exceeded so that the real level when the regulations would
be enforced ie a few decibels higher. This does not conflict with
the opinion expressed in paragraph 3 that desirable improvements will
be made.

14, Consideration has also been given to regulations with no specific
level quoted. There is precedence for this in existing Hong Kong
faotory law, Regulation 33, ventilation, uses "offective .e.evceoes
provisions ..e.cee oesees ciroulation of fresh air", regulation 34,
lighting, uses "sufficient", regulation 3 , overcrowded as to cause
risk sesseesesss', regulation 34, drinking water, "ac.cquate supply".
In no case are specific numbers used.

15. While this approach may be cor.asct in these fielca, I believe
with ncise a specific quoted level is better. It can be used as a
target for omployees and enforcing authorities.

16, Ny proposels, tierefc:e are as follows:

(1) In every industrial undertaking whore, o1 any day any person is
exposed oontinuously for O hours to a sound level exceeding
90 dB(A;, or subject to an equivalent or greater exposure to sound:

(a) measures shall be taken so far as reasonably p-aoticable
to reduce the noise; and
(v) exposed persons shall be warned of the noise hasard; and

7
‘.
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(o) suitable and effective esar protectors shall be made
available to every such person.

¢ Wy .
(1) In every industrial 17. "Industriel undertaking" is defined
undirtlkint seensne in Chupter 59 of the actories and j

Industrial Undertakings Ordinance
wiich means the reguletions apply to

all industries as is required.

13. All eight existing regulations
covering industrial hygiene, use
"pegistrable workplace" whose
definition in “hapter 59 does not
inolude construction sites, whereas
"industrial undertaking" does as well
as including places covered by
"pegistrable workplace."” “hile it is
correct that regulations covering

sucih things as ventilation, lighting

and floor drainage should not apply

to conm$ruction sites 1 feel it is

important that noise should.

veee Where on any day

00000s0s0st o 0tsRecsee 19. Apart from exceptional accidental
circumstaices, noise induced hesring
loss is caused by prolonged exposure.
The basis for calculating the degree
of deafiess expeoted from particular

levels is usually based on a working
lifetime or 40 years However, this
is a completely unenforoeable conoept.
The longest time practical for
opforocment purposes is one day.
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Appendix II

page 5
sevevesee O PErson is 20, Mostly O hour shifts in Mong Xong. »
exposed continuously for Variations are covered by the end ’
8 HOUrB secsesscconcncee of the sentence. .

1

secsrsees t0 & sound level -1. Comments regar..ng the selection of '
of 904B(A} or subject to an this figure are in paragrcphs 4-15.

equivalent or greater
exposurs to sound: I
22, This is the use of "equivelent con--

tinuous sound level' symbolised by
Leqs A well founded and internationally
acceptable concept based on an equivalent
dose of sound energy. It will allow for
fluctuating noise. A straight 90dB(A)
sound level limit would make the
regulations effective with a single
hammer blow, slamming a door or ewven
shouting.

23, Thera are then three actions which must
take place when the Leq equals 904B(A)
level ie e::ceeded.

(a) measures shall be taken 2/. Of the eight existing hygiene regulations
so far as is reasonably similar requircments ocour in two,
practiocable seerecocoionne Reguictic.. 33 ventilation and regulation
34 lighting. 3oth use similar work
but leave out the word "reassonable,

25. Howevar, regulations in other fields,
construoction (Tegulation 40(1) -
Barriers; .brasive wheels Regulation
9(a) Ouarding) - use "reasonably
practiocable".

26. There scems to be an inoconsistenocy.
Without the word "reascnable" it could
be argued that "practicable" means any- ‘
thing that oon be done without teking ‘ “‘“
into account sny other measures such as
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27.

28,

ocosts, amount of risk or the
communities need for having
partioular work done because one
thing that can b done is to

olose a job down completely. @

This point may be completely fallacious if
oase law exists either in United Kingdom
or Hong Kong, but I am aware of none. The
only oase law I am aware of which applies

is for the phrases "best practiocable means™

which oocurs in legimlation covering

environmeatsal (nulsance) nolse and
alkalii contamination, and "reasonably
practicebility” which is used in
industrial health and sofety legislation,
Case lew on both phroses have deoided all
ocircumstances are taken into account when
reaching a decigion so that costs

and desirability can be balanced against
riske and measures for rotection being

used.,

This will allow the enforcing authorities

to use discretion. In the early days they

may well decide that it is not reasonable
to insist on any reduotion,

29, Soon afterward they ocould insist on the

attenuation of unnecessary noise caused
wilfully cr through carelessness such as
steel side plate covers being left to

vibrate through not being fixed properly

or silenoers not being refitted to engines

after maintenanca,

R
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30.

31.

32.

3.

TI

For the next stage they could look
at low cost reduction methods and
bring the regulztion into force
where it costs, say 17 - 3" of the

price of a maclhine.

At the same time they may look at
similar or identical processes or
industries wiere onc uses methods
which are much quieter than the
other and yzt still remains viable.
They could argue that it is therefore
reasonable and practicable for the
noisy one to adopt similar methods.

They may also decide %o take action

against specific obvious carcumstances.

For instaince there is much plastics
industry in Hong ong. Injection

moulding of plastics is, in itself,

quite gquiet but two processes used

in these factorics are sometimes noisy

and lead to a whclec area being
unnecessarily rit ot hazard., These are
componcut blow-off and plastics granulation.
Silencing of both these processes hes

been amccomplished already and the various
methods should now be within the oompetenoe
of the local staff, This would lead to

& ocomplete industry being attenuated.

The rate of progress along these lines
towerds even quicter indusiry ocan be
loonlly determined still using this
regulation ns it is decided it is not
only practicable but is reasonable to
demand improvement.

!
!
i
i
;




eessssee t0 reduce thoe
noise,

(KX X RN lnd (XX NN A

(b) exposed persons shall
be warned of the noisec
hasgard:

vessces G sonceces
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3.

35

36.

LY D

3.

The need for action under (2' ends
here. There is no continuation to
reduce the noise to the greatest
extent reasona'ly practicable because
$his would mean tlhat vxceeding 904B(.)
would trigger a requirement tc reduce
down to 80 dB(i), TOAB(A) or even
lowor. I do not believe ilong Kong
will be ready for this for some time
for the reasons stated in paragraph 3.

The use of the word "and" betweon these
three requiroments ig quite deliberate
to eliminate any question of an option.
The simpliest, cheapest way to reduce
exposure is to incist on all employces
wearing protectors and then argue that
since they are no longer at hazard, it
is not recsonable to spend money on

reduction.

This ocould mean anything from a simple
word during a discussion an odd notice,
a complete lacture about the effect of
decafness i leter life or the marking
and demarcation of hazard zonee wherein
protective measures must be take..

It is important that exposed people are
aware of the potential problems, The
degree of warning can be decided by
prevailing local enforoing authority.

Onoe again there is no option,

!
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(c) suitedble and 39. Both words are used to describe the
offective cecevvcee protectors to be used because it is

cuite casy tc get a veryterfective”

-~

protector which is too hLeavy, uncom-
fortavle or cannot be worn with other
protective cquipment and is, therefore,
quite unsuitablu. On the other hand
"guitable" protectors muct be able to
reduce the exposure below 90dB(A).
dince they are frequency sencitive
they must be matched to the particular S

noisc,

seese 0ar protectors shall 4C. It is my opiaion that it would be

be mode available to every incorroct here to demand, by law, the

such person, mandatory usc of ear protectors,
Climato and othcr adversc working
condition cculd meke wearing them
quite intolorablc. IHowvever, if a
worker decides,; after bcing warned

undor (b) that he wants protectors
then they must be eupplied t¢ him as
a ri‘hto

BECRCHET (s) Taking ioadings

41. In order to e.foroc these rogulations it would be obviously neccssary
to read the noise. The enfeoroing authorities have right of ontry and powers
to inspoot and exemine under section § of the Factories and Industrial
Undertakings Ordinance. Under regulation 20 the power is given to take
samples but this also puts a2 duty on an inspector to give one sample to the
proprietor. With nciso samples this is not possibdble,

42. It was oonsidored adding to the loisc Rogulatione the powers to take
measurcmonts but has been omitted in the interest of simple, short
regulations since it may not be necessary.




43, Other hygiene regulation, ventilation (33), lighting (34) have
no specific enforceable values queted tut, at the same timo, probably
require measurcments to bo taken for comparison with rccommended

gstendards should a casc need to be argued in court.

44, It is also poasiblc that '"powors 40 ¢sesess Orozmine” under the
ordinance cover measurement but I am aware of no casc law. If none
existe and rights arc chullenged it would be preferable to add this
right to measure to the original Factories and Industrial Undertakingo,
Chaptor 50 Ordinance 8. 4(1)(a) "to entor, inspect, cxamine and measure
vesesesees This wou'd then overcome similar problems which may occur
in othor fields such nas radiation, olectricity and heat without
confining the right to measuro simply to noisc.

EEO.;CM T ‘b) Giving time to improve

45. llearing loss due to industrial noise is (except in very exceptional

cases) duz to prolonging exposure. A gradusl improvement is all that
oan be expectod anywhere, particularly in llong Kong. Industriea must be
givon time to make these improvemeuts. Legislation in .ong Kong follows
closely that for U.K. but the iactories and Industrial Undertakings
Ordinance does not contain provisions, ac in H.K., for issuc of

prohibition and improvement notices.

46, Improvement notices have been usgod very succeusfully in the
field of noise when it is stipulated that cortain measurcs or xmprove-
ments must bc made within a specific time.

47. However, liong Koang legislation doos require that industriel
undertakings be registered (or provisionally rogistored) which nust
be rcnewod every two years (or one year for provisional). They oan
be refused or cancelled or have oconditions attached.

28, Existing legislation, therefore, alrecdy gives thc powers to
demand specific improvements over 2a portioular time soale 80 there
is no need for this to be included in noise regulations.

- —
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Appendix IIT

EQUIPLIET

Items of oquipment mentioned in the projuct report togetuaor with
their manufacturer and locul supplicyr are licted below.

Lten

1. PISTOIPHQIE
Type 4220

Na acturer

Bruel and Xjaer,

I'acium, Denmark

(a) Type 2228

(®) Type CEL-193%

(c) Type CRL 1-13

" (d) Type CS 195C

40 IOLER AALIINGS
(a) Type 2010

(v) Type 8.4, 59®

Bruel and Xjeer,

Naerum, Denmark

Computer Engineer-
ing, Hitchen, erts,
Englend.,

Cirrus .lesearch Ltd.
Soar Borcugh, Yorks,
ingland,

Castlc Associates

Soarborough, Yorks,
mgl aud.,

Bruel and Kjeer,
Naerum, Denmark.

Rion Trading Co.,
Tolyo, Japan,

Smglic;

The Radic Pecople Ltd.,
Chatham “oad, Xowloon,

Hong Xong.

Thoe Radio People Ltd.,
Chatham Road, Kowloon,
liong Kong.

Harvey Mein and Co. Ltd.,
Asian Housc, Henncssy Rd.,

Hong Kong.,

long Kong Scientific Cos,

iiathan noad, Kowloon, H.Ke

Hong Kong Scientific Co.,
Nathan Road, Kowloon, H.K.

The Radio People Ltd.,
Chatham Road, Kowloon,

Hong Kong.

Oilman and Co. Ltdt'
Ilisaboth House, (Gloucester
Toad, Hong Kong.

iy
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(a) Type 2307 Bruel and liaer,
llaerum, Denmark.

(b) Type LR.,04 ® ~ ion Trading Co.,
Tokyo, Japan

6. a.jL C

(a) Type AR 98# Tractor Instruments

Austin, Texas, USa.

(v) Type AB-200 Eckal Industries
Inc,, Canbridge,
Ma"| US4.

(o) Type PAC 250 Precision Acounstics

Inc., l'ew York, USA.

Riplicr

The Redio People Ltd.,
Chatham Road, Kowloon,
Hong Kong.

Gilman and Co, Itd.,
Elizabeth House, Gloucester
Road, Hong Konge

Dircot.

Direct.

Direct.

. These are¢ the items that would possibly be sclected for reocommendation

eleowhere, where each product is !.own tc have a tricd and proven back-

up service. Thig ig 5 Very impertent oonsidoration in Hong long and should

be taken into acoount by local staff beforc any deoision to purchase is made.

COUR

Courses which inolude [fuise Control are run in the United Kingdom
by the following establishments. Details of ccntents and times of
oourses should be obtained directly by writing tc the Training Offiocer

or Course Organiser.

1. Health and Safety Executive

sapel 3t., Ldgwere Road,
London W2, Bngland. .




2, Institut. of Scund and Vibration Rescarch
The University
Southampton, Ingland.

3, Tupert Taylor Associates
Hereford ’cad, Westbourne Urove,
London W2, E.gland.

4. Shefficld University (iooustics Dept,)
Sheffield, Yorks,
England,

5. Sound Research Labcratorics
Holbrook lall, Sudbury
Suffolk, “ngland,

6. The Industrial Centre
Salford University
Manchestcr, England.

HEAIN CTORS

The following liong Kong agencies include smong their suppli-rs
nemufactursrs of hearing protectors which heve been tested in accordance
with B8 513174 o8 recommended in ' (a)-.

The attenuation figures recommended for use with all those muffs
when oalculating assumed protection and resultant exposurc level are
given on poge 6.

(4) Arnold and Co. Ltd, (MSA "Comfo 500" ) Foam
9 Ioe House Strect, Holland Nouse Seal Muffs)
(MSA "V§1-I" Ear Plugse)

(44) Prank and Co.

6B Hang Lung House, (Welsh "4530" Foam Seal Wuffs)
184/192 fueens Road,
(444) Oilman and Co. Ltd, (Amplivox "Bonoguard" Liquid
Seal Muffs)

Pv0. Box 56, Elisabeth House,
250 Gloucoster Roed.

SR
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(Amplivox "Supamuff" Foam
Seal Muffs)

(Auralguard IIT Liquid Seal
Muffs)

(Ultramuff 2 Foam Seal Muffs)

(iv) Hutohison Engineering Ltd.,
The Chinese General Chamber of (Itex Foam Seal Muffs)
Commerce RBldg., Connaught Road.

(v) 8afety International lid.
Les Hing Building (E.A.:s Ear Plugs)
58 Des Voeux 7load.

(vi) Bwiss Par-East Trading Co. (Bilsom "Yellow" Liquid Seal

Muffs)
18 Scenic Villa Drive,
G.P.0. Box 4011, Victoria (Bilsom "Blue" Foam Seal Ifuffe)

o8d (Bilsom "Prop" Ear Plugs)
ilso mentioned in recommendation 4(d)-6, with a specific reservation:

(Model 15754 "Super Comfort"
Foan Seal Muffs)

(vii) American Optiocal Co.
Watsons Estate, Blook B,
North Point.

M
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Hearing Protectors

4ttenuation ffgu.res are given for 'leariag Protectors listed as
availeble "1 o g Yong. All the values are taken f-om tests
oarried out to BS 5103:74 in accordance with recommendation 4(d)-4.

From bagic data® the velues given have been rcunded down from
Standamd Deviation subtracted from lcan, sc iray be used directly for

nissumed Protection’’.

gttenua:tion, in 43, of Hewirg?rotectors

Centre Freguency i 63 125 250 500 10 2ZK 3 19K 4K 63K 8K

1. Mines Safedy Lippli noces 4 4 7 8 16 25 3 3 30 29
"Comfo" H00 foam seal
muffs

2., Mine Safety Applicances 14 12 11 12 15 21 27 22 11 2
"51 - 0" Zar Plugs

3. Welsh "4530" ifoam Seal 4 3 10 20 271 26 32 31 28 28
Muffs

4. Amplivox "Soncguard 11 13 19 21 35 N 39 35 23 26
Liquid Seal Muff

5. Amplivox "Bupamuff" 5 2 4 N 19 2 30 28 24 27
foam Seal Muffs

6. Auralguard III Li-nid -9 13 19 28 31 39 3% 25 27
Seal luffs

7. Ultramuff 2, Foom - 4 11 18 26 27 21 28 21 23
Seal lluffs

B

8. Itex Foam Seal Muff 9 8 9 16 25 29 32 3 21 26

9, E.A.Re Ear Plugs 14 18 19 21 26 2‘7 33 3B 39 38

10. Bilsom "Yellow" Seal 9 9 14 18 27 51 36 33 23 U4
Huffs

1. Bilsom "Blue" foasm 5 4 10 17T 24 26 33 M 23 A
Seal MNuffs
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Centre rrequenoy I, 63 125 250 500 K 2K 3,10k 4K 63K 8K
12. Bilsom "Prop" Ear 1 1 3 6 10 14 21 21 27 30
Plugs
m SR

#  A.M. Marin. 4Ann, Occup. lIyg. Vol. 20. p 229-24C 1517

SUITA

If audiometry is to be carried out a booth should be ueed, A model
AR-98 was recommended i para. 4. The manufactures specification together
with some assumed figures were used in the design study on page 8 to check
its suitability for use where it is intended to locate it.

It shows there could be a problem in the region of 500 iz but
no allowance was made in the study for additionzl transmission loss
gained by adding pertitions to make a separate tesiing room area in
which the audiometric bootli will be placed.

- Sinoe building layout modifications are to be made anyway, it is
advisable to construct the room to be particularly effective in
attonuatici1 at the affending frequence (500 iz).

Details of construction are r-t yet available. However, the
principles involved .iave been discussecd witli the loczl staff and the
main oriteria shown diagramatically on page 38.

]
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" AUDIONITRY TEST AREA
% Sene dosign consideretions for partition rees censtrustiem.
% 1. ‘Quality of comptrustion is impertant. Awoid gepe. .

2. If light wight use large gep.
)} 0 aveid weod. \lroag selectien could lead te ceincidence
‘ ot critical frequenoy.

4. Plunter-beard-weuld -be 4 lot better.
S, 'Stesl best of all.

NO GAP BETWERN ACOUSTIC n.um
TOR TILES) AND PARTITION

ABSORBENT MATERIAL FOR DANPING
(MINERAL WOOL AS IN CEILING
WOULD DO- NO NEED TO BE 80
DENCE)

wm ACOUSTIC TILES) WITH
NINERAL WOOL BACKING TO INCREASE
ABSORPTION AT 500 Hs

AT LEAST 150 m.m. OAP
(170 better, %. 500 Hse)

ISOLATE BLECTRICAL AND
OPHER SERVICES

IANT FOOTING TO ENSURE
CLOSED GAP BETWEEN PARTITION AND
LOOR. PLANKING THROUGH FLOOR
CANNOT BE AVOIDED WITHIN EXISTING
DESIGN RESTRAINTS

EXISTING FLOOR




The following could form tie basis of & useful refersnce library

and a means of keeping in touch wita latest develomme.ts,

1.
2.
3.
4.
5

6.

T.
8.

9.
10.

1.

12,

13.

1.

2.

3.

4.

BOOK TITLE

AC0USTIC WOISE 1T .L3ULENETS
BUILDI'G ACOUSTICS

ILANDBOOX O NOISE *OuTIOL
HEARI™G AND NOISE IN INDUSTRY

INDUSTRILL TOISE COi'TROL
HANDBOOK

1IVDUSTRIAL 1OISs MAIUAL

MACHILERY ACOUSTICS
HOISE
NOISE AI'D MA"

IOISE AND VIB ATIOU IY
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