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1.1   ft» project cover» the conservation of workers hewing by 

reduotion of exposure to noise and is of two years duration. 

The UNDP input consists of equipment for the Noise Control 

Laboratory and the assignment of an industrial noise 

consultant for the first three months of the projeot. 

U2   It briefly outlines the work that was done in setting up the 

Noise Control Laboratory.    Assesses the situation and makes 

reoosstendations for Noise Legislation, training, further 

equipment and organisation.    Also included are references to 

assist in the continuation of the prograjnrae by local staff. 

>-î 

'/fr 

Ì .o 

1 



-   6 

2.    INTHOPUCTI "'1! 

2.1 11» projet document assigned to the Industrial NOìM Consultant 

appointed by UNIDO the task of covering Part II B, the Immediate 

Objectives: 

(i)    Identify industrial noise problem 

(ii)    Conservation of hearing of workers 

(iii)    Drafting of legislation and measures for industrial 

noi88 oontrol. 

2.2 The original project was laid out in 1976 assuming a starting 

date in 197?.    It was finally agreed in 197Ö and started in 1979. 

2.3 Consequently adjustments were necessarily made to accomodate 

the current situation and the objectives reached were: 

(i)    Assess the industrial noise problem and the degree 

of hazard 
(ii)    Advise on appropriate means to reduce exposure to noise 

e.g. publicity,  persuasion or legislation 

(iiii    If legislation is advised draft suitable regulations 

(iv)    Set up the laboratory and staff to carry out noise 

oontrol measures. 

2.4   at the hoat Department's reouest and to further asftiat the hearing 

conservation programme, by making people more aware,  some public 

relations were also carried out.    These consisted of visits, 

discussions, interviews with press and radio, an article and a 

formal lecture.    Appendix IV gives examples to indicate the extant 

of this part of the project. 

F 
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3. FINDINGS 

3.1 An initial assesamervt of Hong Kong industry was made by visiting 

soae 30 factories of varying and similar industries of different 

sizes and rju*1 * +y of working r-onditicr.;. 

3.2 The latest results of the i'oise Survey being carried out by the 

Factory Inspectorate were studied. These results are very detailed 

and cover random sample visits to 394 e stabi i ailments in "possible 

noisy industries." It had originally bee^ inlended to continue 

the survey until some time in April to present the results in 

May, however, the results so far obtained were collated for my 

benefit and, in my opinion, already chow the extent of the problem 

DO there is no logger need to continue,  The survey clearly 

indicated that about 40,000 Hong Kong workers are exposed to 

Leq » 90 dB(A) all of the tine and a further 60,000 exposed 

for some of the time. These reaults are attached to this report 

as appendix I for completeness but only in reduced fern since 

they are available alr^-xly to the Labour Department. 

3.3 Despite the current extensive publicity campaign throughout 

industry in general, there seemed to be a lack of awareness of 

safety and health matters. It did not appear to be deliberate 

oallt s attitude, thero was i "ten a desire to ì.   /e good standards 

and surprise expressed when omissions were pointed out. 

3.4 Muoh of the industry ìB extremely efficient, which often means 

low noise levels. Garment factories are, in general, very clean, 

with good working conditions using modern, fast, new machines 

which, in consequence, are also quiet. 

3.5 However, there are problem pockets, textile weaving, for instance, 

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

both are noisy the larger oonoerns arc, for economic reasons, 

ohanging to shuttelese looms. Although these new looms will 

alleviato the problem in these factories the old looms will be 

sold for use elsewhere so that the problem will still exist but 

in a different place. This problem of old machinery is also very 



•vident in metal working.    The old machines are badly maintained 

and run at faat speeds.    Apparently if these extremes cause 

complete failure, similar ones oar. easily be found for replacement, 

noise conditions in some of these factories is way above nomai 

itand.^ds of similar factorie.- experienced els* 1ère. 

3.6   The organiZation, type and location of much of Hong Kong industry 

pives advantages and disadvantages.    Large heavy industry is 

negligible so no problem.    Small firms are split into units so 
there is a natural separation one from the other attenuating noise 

by the boundary walls.    On the other hand,  ir there is a mnsy 

process within one of these units the reverberation set up xn 
convence of these close boundary walls, considerably increases 

the noise levels. 

m 
—•   n 



4*    uECOMF&iDATIOrS 

(a)    Legislation 

4(»ì-1    In order to properly carry oat a programme for the conservation 

of workers hearing it is felt it will be necessary to introduce legislation 

which can be used,  when rehired,  to compel reductions in noise exposure. 

Suoh legislation is,  therefore,  recommended.    The complete consideration, 

intent, draft legislation and method of euforcem^t are attached to this 

report as Appendix II. 

(b)    Training 

4(b)-1    Enforcement of noise legislation is fundamentally different 

from anything else in occupatal hygiene - in "act it is exactly opposite. 

4(b)-2    In other fields it  is generally ve;y difficult to measure levels 

to ¿»termine if a hazard exists - with noise it  is relatively easy.    In 

other field» solutions to problems are relatively easy and absolute 

limixs can be set, with noise,  solutions are generally very difficult 

indeed and levels above limits must still be tolerated. 

4(b)-3   So a specific expertise is needed in order to support enforce- 

ment.    A good,  basic groundwork for initial support has been laid with 

the three industrial hygiéniste daring this stage of the project but  if 

étendards are to be gradually improved as provided for in the legislation 

appendix II proposals,  then more detailed knowledge and wider experience 

may be rehired.     In the list of useful  references,  appendix HI, are 

given the names of organizations within the U.K. which may run suitable 

oourees.    It would be edvant^eous,  if time permits Mid dates coincide, 

to attend more than one to get a varying emphasis.    Courses at the 

Universities may tend to give an indepth coverage of overall principles 

whereas oourees run by the ùealth and Safety Executive would emphasize 

enforcement and those run by Consultants solutions to specific problems. 

4(b)-5   Alternatively, one of the Factory Inspectors is at present 

•pending one year on a full time poet graduate oourse at Southampton 

University,  ISUli, on Sound and Vibration.    Should he be successful in 

obtaining either a Diploma or I!.3c. he could join the Industriel 

Hygiene »upport tea*,.    It would then only be a question of obtaining 

practical,   on the  job,  experience. 

wmÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊmmÊÊmmÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊm 
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(°- Equipe"* 

4(o;-1 included in the equipment supplied is a Precision Grade Sound 

Level Meter complete with 1/1 and l/3 octave filters. There is no 

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

givoB better accuracy, is essential for repositioning and is considerably 

easier when combining the meter with the tape recordar because both are 

extremely heavy. There is no need to purchase a "3 and T< ' tripod (the 

make of the meter i any sturdy photographic tripod with pan head will do. 

The Senior Industrial Health Officer was advised of this so it is 

possible one has already been obtained, if not immediate purchase is 

recommended. 

4(c)-2 All sound level meters require constant calibration. The type 

of calibrator obtained for use with the Precision meter is not normally 

considered consistently accurate enough for that type of meter since 

its specification is lower than that of the meter. A pistonphone is 

recommended for these meters and if one more obt?.ined could also be 

used for cross-checking all other calibrators in the department. The 

pistonphone needed to match this meter is a "3 and K" type 4220. 

Bayly purchase is recommended. 

4(o)-3 Although this project o.ily covers work with the Industrial 

liygienists it has been noticed that the Factory Inspectorate have six 

sound lev&i. mettra and only one calibrator. Good practice requires 

oalibration just before and immediately after each reading. The 

calibrators to match their meters are "3 and K type 4230;l and five 

are needed. Early purohase is recommended. 

4(c)-4 Pour modern limit levels are based on the conoept of Equivalant 

Continuous Sound Level (Leqi. With the equipment at present available 

to the î.'oise Control Laboratory it is possible to obtain this value, but 

it is fairly time consuming ad, of course, cannot be read at all by 

the Paotory Inspectors who would have problems getting accurate 

readings of Leq with their existing sound level meters if the noise is 

non-continuous. Modern Integrating Sound Level Ueters give this value 

immediately as a direct reading- It is reoommended that at least one 

suoh meter be made available faj,rl^ loon for the laboratory and further 
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onefl for the Factory Inspectorate before legislation is introduced. 

4(o)-5    Koise control,  in the early étages,  will be done by Gimply 

applying v pious reduction techniques already learned and developing 

them to other situations.    However,  if it  is docided to go into more 

sophisticated work there would bu a noed for noise  analysis.    Por this 

work noise analyser and a graphic level recorder are required.    In 

addition to analysis  this equipment could be used to obtain reverberation 

tim«B - needed to correctly specify sound   .-/'sorbing mat-rials   - a 

fexJility not available at the momont.    To do this  a source of impulsive 

Bound (starting pistol)  is also needed.    Purchase  of these three  items, 

noise analyzer, graphic level recorder and starting pistol are not 

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

required in the future. 

4(o)-6    The audiometer and ite 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 

audiometry is to play in any hearing conservation programme is not Olear. 

Ita only value in such a programme is to make individuals aware of the 

hasard so that  in future they will take caro.    This problem will  again 

be referred to in (ej   - the Function of the    oise Control Laboratory. 

Whether or not audiometry is to be used in the consei/ation programme 

some way, for rosearcl: or in assessing workmen'? compensation a proper 

acoustic booth is recommended. 

4(c)-7    The acoustic booth selected by the  Labour Department is a Model AR 93 

•unufaoture,, hy rraotor Incorporate* of the Uniteci  Otiten.    It is proposed 

to partition off an .¿rea   for its location.    Consequently a design study 

was oarried out to determine the suitability of the resultant sound 

pressure levels.    This design study is inclxided in appendix III and shows 

a possibility of some excess in the region of 500 lia.    It is recommended 

this be checked after installation. 

m 
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4(o)-3 The correct structure for the partition could have considerable 

influenoe in making noiae in that region more acceptable. This has 

been discussed and the principle daaign features recommended are shown in 

a sketch design in appendix III. 

4(c)-9 Included in the References, appendix ITI, aro addresses of 

suppliers of all the above equipment. With the exce tion of the 

calibrators which must diateli existing meters, the final decision 

regarding which particular make is selected must bo left to local staff 

with their experience of available back-up services offered by suppliers. 

The preferred cues are indicated but this extremely important factor in 

Hong Kong hae not been taken into account and should be considered 

oarefully before selection is made. 

(d) Protectors 

4(d)-1 Although personal wear hearing protectors are often mentioned 

as the last resort when all other means of reduction of noise exposure 

have been attempted, there is no doubt that at the present time they 

have a large part to play in any hearing conservation programme related 

to industry. 

4(d)-2   However, all hearing protectors are frequency selective. This 

means it \%  quite possible to hav ones which are net adequate for a 

particular situation or, conversely, have ones which over protect. It 

is important that hearing protectors be "m .tched" to the noise. With 

the hot, humid climate of Hong Kong this could be particularly significant. 

To encourage people to wear them it is obviously better t<- select unes 

as comfortable and light as possible yet still >r;ive adequate protection 

than heavy weight uncomfortable ones when they are not necessary. 

4(d)-3 Selection is made by subtracting protector attenuation characteristics 

from the noise levels. It ìB, therefore, most important to use the best 

available data on the protector characteristics when making the 

calculations. The most resent and comprehensive method of obtaining these 

is by BS 5103s 1974 »Method of measurement of attenuation of hearing 

protectors at threshold". The Occupational Hygienists with their 1/1 

octave Band analyser are quite competent to do this. 
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4(d)-4   With one exception (para,4(dV-6 below refers) only protectors 

whose characteristics have been tested to S3 510b;74 are reoommended. 

4(d)-5    A list of some of the protectors which have been tested to 

this stau, ¿rd together with their   'Assumed Protects .:| is giver, in 

appendix III.    These aro lifted because all have !iong Kong agencies 

whoBe addresses ere also given in the appendi::. 

4(d)-6    The ono exception to this must be  the American Optical muff, 

model  1675A,   at present used by the Labour Department.     It has ?.lso 

been featured in the e:-tensive publicity to encourage protection use. 

Values resulting from toste to A3.Ú2 2/1.22-195/   aro available but none 

from tests to 3S 510o.*74.     Since it is obviously z very good muff it 

is unlikely the manufacturer would resist  having them tested.    They 

may have been already.     A  is recommended the supplier b<j contacted 

with a reqfuest for tho  information. 

(•)    Organization. Methods and Junction of the Tioise Control Laboratory 

4(o)-1    The industriel Hygicnists and the Factory Inspectors are in 

two separate Divisions of the Lab o »or Department.    Since they are not 

under single control the two distinct roles each has to play should be 

carefully defined.    The Enforcers  (the Factory Inspectors'!  should come 

to the Industrial Hygiemsts for specialist support when considering 

legal  action.    There is a danger nero that   in building on their existing 

expertise there will be a temptation to do the work themselves.    Resources 

are limited so any tende no o towards duplication oí effort    should be 

resisted. 

4(e)-2   Equally, the industrial Uygioniste come under an Industrial Health 

Offioer, who also controls the medical aspects of workmen's compensation. 

This, therefore,  is where the audiometrie facility han a part to play should 

it be decided to award compensation for deafness. 

4(e)-3   To use audiometry as a tool for assessment (i.e. measure the 

noise at tho workplace and means the degree of deafness to obtain 

oo-relation is definitely not recommended.    Suoh work has already been 
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done in depth, in the US test S24 x 1 and lator in the UK the Burns- 

Robinson report. It has been estimated that to use larger samples 

than either of these, including preliminary screening, one would need 

something in excess of 25,000 subjects. The order of magnitude of 

auch a project, which, after all, would only be the quest for more 

exactly relationships ?.nd not be cost effective, would probably be 

beyond the resources of all  the doctors in Hong Kong combined. 

4(e)"A    There may be a tomptation to use audiometry to investigete 

impactive noises - as is being done elsewhere in Hong Kong.    This 

work has also been carried out in depth by Taylor/Polrneor who are 

believed internationaly to heve laid to rest any residual doubt about 

biological effects of impact. 

4(e)-5   Working to Industrial Health Officers, the Industrial Hygienists 

are used in other fields of industrial hygicno to assess risk by 

reading levels of pollution.    As discussed earlier in 4(b)-2 reading 

noiso levels for hazard assessment  is relatively straight forward and can 

easily be loft to the factory Inspectorate. 

4(e)~6    It is recommended that the  Industrial Hygienists be giver- 

three distinot but very much related duties. 

(ij    On request from the Factory Inspectorate,  whan considering 

¿egal sanction or in an effort to assist a proprietor 

attempting to improve working conditions, they should 

investigate and report with explicite recommendations of the 

proposed action;     should it be   ,'ciso Reduction, Hasard Mailing, 

Protection,  any one or combination of two  or three.    They should 

indicate how this is to be achieved and be prepared to back thoir 

judgement should it be challenged. 

(ii)    To 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. 

Uting their own experience or on advice from the Factory 

Inspectorate the areas for investigation should be carefully 

selooted to giva maximum reduction of exposure.    When complete 

the results of their oonolusionB should bo passed to the Factory 
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Inspectorate tho areas for investigation should be carefully 

eeloctod to give maximum reduction of exposure.    Wien 

completo the results of their conclusions should be passed 

vO tho Factory Inspectoiato who would then enforce those 

solutions on industry nhould they decide it is right to 

do so at that particular timo and economic situation. 

(iii) The third duty is harder to define because  it becomes one 

of study.    A list of useful books and journals in given 

in appendix III which should help to keep them up to date 

with progress elsewhere where larger resource:: are available. 

Hopefully,  thoy will then avoid the tomptaticn,  similar to 

that in audiology, to carry out their own research 

investigations when it has already been done  in far greater 

depth elsewhere or,  if it has not, has probably been considered 

and rejected as not warranted. 

(f)    Noise Specialist 

4(f )-1    lluch of the report so far, particularly the work required of 

the laboratory argues  a streng case for a Noise Specialist.    There is 

no doubt that such a specialist would be kept very busy full time and 

probably call for additional help. 

4(f)-2 However, there are no specialists working in this branch at 

the moment so to appoint one would be a new departure from existing 

practico. 

4(f )-3    If these new specialist 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 are at stake should,  quite rightly, be given 

first priority. 

4(f)-4 Therefore, it is not possible at this stage to give a definite 

reoownendation for tha appointment of a full time noise specialist but 

future experienoo may show this is the only way to be properly effective. 
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(g)   Further Assistance 

4(g)-1    It is likely that at some future advanced stage of the project 

further outside assistanoci would ba helpful. 

4(g)-2   Detailed discussion of the final version of 1,'oise Regulations, 

their timing, possible effectiveness and problems of enforcement would 

be advantageous..    The organization and ¡¡oise Contrcl Laboratory could 

be assessed as a functioning unit, advised on any modifications, if 

required, and training needs reviewed in the light of experience, 

4{g)-3    The time noeded by % consultant to oompleto such a task is 

estimated to be between two and four weeks. 

4(g)-4   Should it be desi±*ed it ie probable that a further application 

to UKIDO for the neoeesory funds would be favourably received. 
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Appendix I 

POISE SURVEY 

1MB appendix contains summary sheets worked out from the detailed 

Factory Inspectorate Noiee Survey carried out between November 1978 and 

February 1979«    They show statistical probability of noise axpoñure 

to where Leq« « 90 dfl(A»  for pll the time and also for some of the time. 

Hounding the summary figures to the nearest thousand it is 

assumed that the number cf persons in Hong Kcng industry exposed to a 

potential noise hazard io: 

Exposed to Leqn « 90 dB(A' for all of the time 40,000 

-Isposttd to Laqg« 90 dS(A) for some of the time 60,000 

<S? 

f« 

w 
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Appendix II 

LEGISLATION 

COiTBIDEHATIOMS 

1. In deciding whether or not thare should be epecifio industrial 

noise legislation in Kong Kong, and when it should be enacted, 

oonaideration must be given to three questions: 

(a) Does a noise hasard exist and to what extent? 

(b) Where is it's priority in the general health of the workers? 

(o)    Can it be enforoed? 

2. There is no doubt that there is a severe problem caused by 

industrial aad other noise sources.   That there is already a general 

awareness of this shown by the appointment of a noise adviser under 

the Environmental Branch of the Government Secretariat.    The activities 

of this section will inore ase and there is an intention to enact 

legislation.    To oope with this the Urban Services Department ie also 

increasingly active 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 

oomprehenrive survey carried out by the factory Inspectorate - see 

appendix I - it is my opinion that inside the factories and on 

oonstruction sites there is also 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 

be taken are completely ignored everyday.    In consequence the accident 

rata is high.   When life and limb are in danger noise becomes a low 

priority. 

J.     However, for the first time aooident figures are dropping, so, 

sines the economy is expanding, it indioates that présent policies of 

expansion of the inspectorate and enforcement of the industrial health 

and safety law begin to improve the situation. 

i 

* 
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6. Expansion of the enforcing authority over the whole field, and 

in industrial hygiene in particular means that thsy would be able to 

I start by halting a worsening situation and attacking the bad cases 

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 

I or reliance on voluntary efforts are likely to meet absolutely 
v 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.      1, therefore, recommend noise legislation. 
i 

jNTINT 

9,     In drafting these proposals for Noise regulations it has been the 

intent to layout a simple framework which is operable in the present 

industrial conditions and will still be viable in the future as 

improvements in standards are needed to improve the working environment, 

i 10. Industrial development is important and must not be impaired. 

4 There exi ts a total commitment to economic    onside? vtions by both 

I espi oyera and employees.    Striot limit values rigidly enforced would 

not be aooeptable to either side of industry at the present time. 

X 

! 
11. However, while ii no way can the aim be perfectioned, it is hoped 

that thee© regulations would lead to significant improvements where the 

noise hasard is very bad. 

LXKITLIVliL 

12. The foregoing laya out an argument for quoting a level in exoess 

of 90 dB(A).    However, 90 dB(A), while by no means "safe" is one ueed 

in many oountries and internationally.    Even lower levala aro used by 

some, usually for specific prooedurea.    I do not know of any legislation 

ajuoting a higher figure.    I believe, therefore, that it would be 
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pol it io ally unacceptable to quote in regulation© a level higher than 

90 dB(A). 

13# In practioe it it very difficult to get an accurate measurement 

of aotual exposure.    Although meters read correctly what is fed into 

them,  it is often difficult to determine that it an exact workplace 

when a person is moving about.    These difficulties are added to when 

the noise is non-continuous and, perhaps, completely un-periodic.    So, 

inevitably, an estimato has to be made.    The enforcing authorities 

would take this into aooount leaving a margin to erumre that 90db(A) 

had bean exoeeded so that the real level when the regulations would 

be enforoed is a few decibels higher.    This does not confliot with 

the opinion expressed in paragraph 3 that desirable improvements will 
be made. 

14* Considération has also been given to regulations with no specific 

level quoted.    There is precedence for this in existing Hong Kong 

factory law.    Ilegulation 33, ventilation, uses "effective   *.. 

provisions    •  circulation of fresh air", regulation 34, 

lighting, uses "sufficient", regulation 3 i overcrowded as to cause 

risk .• ", regulation 3<3, drinking water,  "ad-cruate supply". 

In no osse are specifio numbers used. 

15* While this approach may be correct in these fields, I believe 

with noise a speoifio quoted level is better.    It o an be used as a 

target for employees and enforcing authorities. 

AB 2KEHJLTI0NS 

16. Hjr proposals, therefore   ars as follows» 

(1)    In every industrial undertaking whore, oi any day any parson is 

exposed continuously for 8 hours to a sound level sxoeeding 

90 dB(A), or subjeot to an equivalent or greater exposure to soundt 

(a;   measures shall be taken so far as reasonably praotioable 

te reduoe the noise;    and 

(•)   exposed persons shall be warned of the noise hasard;    and 
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(o)    suitable and «ff «et i ve ear proteotors shall be mad« 
available to every such person. 

(1) In every industrial 

undertaking   

.... where on any day 

17. "Industrial undertaking" ìB defined 

in Chapter 59 of the Factories and 

Industrial Undertakings Ordinance 

which means the regulations apply to 

all industrias as is required. 

13. All eight existing regulations 

covering industrial hygiene, use 

"registrable workplace" whose 

definition in Chapter 59 does not 

include construction sites, whereas 

"industrial undertaking" does as well 

as including places covered by 

"registrable workplace." While it is 

oorrect that regulations covering 

such things as ventilation,  lighting 

and floor drainage should not apply 

to conttruction sites I feel  it is 

important that noise should. 

19. Apart from exceptional accidental 

circumstances, noise induced hearing 

loss is oaused by prolonged exposure. 

The basis for calculating the degree 

of deafness expected from particular 

levels is usually based on a working 

lifetime or 40 years     However, this 
is a completely unenforceable concept. 

The longest time practical for 

enforcement purposes is one day. 

fl 
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......... a person it 

exposed continuously for 

8 hours  

.«.....• to a sound level 

of 90dB(A; or subject to an 

equivalent or greater 

exposure to eound: 

(a) measures ehall be taken 

•o fw u ii reasonably 

practicable *.... 

Appendix II 
page 5 

/ M 

20. Mostly 6 hour ahifte in Hong Kong. 

Variations are covered by the end 

of the sentence. 

_1. Comments regarding the selection of 

this figure aure in paragraphs 4-15« 

22. 'Pais is the UBO of "equivalent con- 

tinuóos eound level" symbolised by 

Leq.    Â well founded and internationally 

acceptable concept based on an equivalent 

dose of sound energy.    It will allow for 

fluctuating noise.    Â straight 90dB(A) 

sound level limit would make the 

regulations effective with a single 

hammer blow, slamming a door or even 

shouting. 

23. There are then three actions which must 

take place when the Leq equals 90dB(â) 

level is exceeded. 

24. Of the eight existing hygiene regulations 

similar requirements occur in two, 

Äögulativ;.; 33 /entilation and regulation 

34 lighting.    Both use similar work 

but leave out the word "reasonable". 

25. tiowever, regulations in other fields, 

construction (Regulation 40(1) - 

Barriers;   Abrasive wheels Regulation 

9(a) Guarding) - us« "reasonably 

practicable". 

26« There seems to be an inoonsistenoy. 

Without the word "reasonable" it could 

be argued that "practicable" means any- 

thing that oen be done without taking 

into account any other measures suoh as 

«s 

A 
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oosts, aaount of risk or the 

oommunitiea need for having 

partioular work done because one 

thing that oan b done is to 

olose a job down oompletely.     ^ 

27 - This point may be oompletely fallaoioue if 

oase law exists either in Uhited Kingdom 

or Hong fong, but I am aware of none. The 

only oaae law I am aware of whioh applies 

is for the phrases "be fît praotioable means" 

whioh ooours in legislation covering 

environmental i nuisance,! noise ana 

alkali i contamination, and "reasonably 

practicability" which is used in 

industrial health and safety legislation* 

Case law on both phrc.seG have decided all 

oircumstances are taken into account when 

reaching a decision so that costs 

and desirability can be balanced against 

risks and measures for rotection being 

used. 

28, 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 reduction« 

29» Soon afterward they could 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 silencers not being refitted to engines 

after maintenance, 
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30. For the next étage they could look 

at low oost reduction methods and 

bring the regulation into force 

where it costs.  say Y*~. - 3,'- of the 

prioe of a machine. 

31. At the same time they may look at 

similar or identical processes or 

industries v:aere one uses methods 

which are much quieter than the 

other and yat Btill remains viable. 

They could orguo that it is therefore 

reasonable and practicable for the 

noisy one to adopt similar methods. 

32. They may also decide to take action 

against specific  obvious circumstances. 

For instance there is much plaatics 

industry in Hong ICong.    Injection 

moulding of plaatics is,  in itself, 

quite quiet but two processes ueed 

in these factories are sometimes noisy 

and lead to a whele area being 

unnecessarily ^ut r.t hazard.    These are 

component blow-off and plastics granulation. 

Silencing of both these processes her. 

been accomplished already and the various 

methods should now be within the oompetenoe 

of the local staff.   This would lead to 

a ooraplete industry being attenuated. 

33* Th« rate of progress along these linea 

towards even quieter industry can be 

looally determined still using this 

regulation na it is deoided it is not 

only practicable but is reasonable to 

demand improvement. 

c* 

I 
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noise, 

•lid 

(b) exposed persons shall 

be warned of the noiso 

hasard? 

34. The need for action under (a) ends 

here.    There is no continuation to 

reduce the noise to the greatest 

extent reasonably practicable because 

this would mean that exceeding 90dB(A.) 

would trigger a requirement to reduce 

down to 60 ìB(à),  70dB(A) or even 

lower.    I do not bolievo ¡long Kong 

will be ready for this for some time 

for the reasons stated in paragraph 3» 

35. The use of the word "and" between these 

three requirements is quite deliberate 

to eliminate any question of an option. 

The simpliest, cheapest way to reduce 

exposure is to insist on all employees 

wearing protectors and then argue that 

since they are no longer at hazard, it 

is not reasonable to spend money on 

reduction. 

36. This could mean anything from a simple 

word during a discussion an odd notice, 

a complete lecture about the effect of 

do af ne se ir. later life or the marking 

and demarcation of hasard zones wherein 

protective measures must be takeu. 

37. It is important that exposed people are 

aware of the potential problems.   The 

degree of warning can be deoided by 

prevailing local enforcing authority. 

Í 

••*•••• ••»*•••• 3$. Onoe again there is no option« 
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(o) suitable and 

effective ... 

39. Both words are used to describe the 

protectors to be used because it is 

truite easy tc get a vory"eifective" 

protector which is too heavy, uncom- 

fojftablô or cannot bs worn with othor 

protective equipment and is, therefore, 

quite unsuitable. On the other hand 

"suitable" protoctors muct be able to 

reduce the exposure below 90CLB(A). 

Since they are frequency seneitive 

they must be matched to tho particular 

noiso. 

,.... ear protectors shall 

be node available to every 

such person. 

40. It Í3 my opinion that it would be 

inoorroot here to demand, by law, the 

mandatory use of oar protectors. 

Gliraato and othor adverso working 

condition could make wearing them 

quite intolerable. However, if a 

worker decides, after being warned 

undar (b) that he wants proteotors 

then thoy must be supplied to him as 

a right. 

IT (» Taking Headings 

41* In order to enforce those regulations it would bo obviously neoessary 

to read the noise. Tho enforcing authorities have right of ontry and powers 

to inspect and examino under section 4 of the Factories and Industrial 

Undertakings Ordinano«. Undor regulation 20 tho power is given to take 

•suples but this also puts a duty on an inspector to givo one sample to the 

proprietor* With ncioo samples this is not possible. 

42. It was considered adding to the Hoisc Regulations tho powers to take 

Measurements but has been omitted in the interest of sinple, short 

regulations since it may not be necessary* 

•it 

f* 
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4J.    Other hygiene regulation, ventilation (33), lighting (34 ^ have 

no «pacific enforceable valuó» quoted but, at the «afflo timo, probably 

require measurements to bo taken for comparison with recommended 

Btendardß uhould a caso need to be argued in court. 

44.    It iß also possible that »powers to  or.anine" undor the 

ordinanoe oovor measurement but I am aware of no case law.    If none 

exists and rights aro eh«41«nged it would bo preferable to add this 

right to measure to the original Factories and Industrial Undertaking^ 

Chaptor 50 Ordinanoe 3. 4(D(aJ  !»to enter, inspect, examine and measure 

#-# H.    This woud then overcome similar problems which may occur 

in other fields suoh is radiation,  oloctrioity and heat without 

oonfining the right to measure simply to noise. 

BIFOIlCSgBTT (b) Giving time to improve 

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

oases; duo to prolonging exposure.    A gradual improvement io all that 

can be expected anywhere, particularly in Hong Xong.    Industries must be 

given time to make these improvements.    Legislation in jong Kong follows 

closely that for U.K. but the factories and Industrial Undertakings 

Ordinance does not contain provisions, as in H.K., for issue of 

prohibition and improvement notices. 

46. Improvement notioeo have been used very successfully in the 

field of noise when it is stipulated that certain measures or improve- 

menta must bo made within a specific time. 

47. However, Hong Kong legislation does require that industrial 

undertakings be registered (or provisionally registered) which must 

be rcnewod every two years (or one year for provisional).    They oan 

be refused or cancelled or have conditions attaohod. 

48. Existing legislation, therefore, already gives the power« to 

demand speoifio improvement« over a particular time soale so there 

la no need for this to be included in noiee regulation«. 
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Appendix III 
I  llftPmi   •     I ••«*•—'«.mili*» •• 

wwm 
Itane of equipment mentioned in tho projuot report togothor with 

their manufacturer and local supplier are liotud below. 

Item 

1. Pi3T0i;piiait 

Typo 4220 

Manufacturer 

Bruel and Kjaor, 

Taci-um, Denmark 

Hoi 

Tho Radio People Ltd., 

Chathan load, Kowloon, 

Hong Kong. 

2. CALIBTulTOH 

Type 4230 _    «i    - —   »    — 

3. mamm¡ aouim LEVEL KBTORS 

(a)    Type 2228 Bruel and Kjeer, 
Naerum, Denmark 

(*)   type CH-193* 

(o)   type CRL 1-13 

(dì   Type CS 195C 

•Rie Radio People Ltd., 

Chatham Road, Kowloon, 

Hong Kong. 

Computer Engineer- Harvey Hain and Co. Ltd., 

ing, Hitohen, Herts, Asian HOUOG, HennessyRd., 

England. Hong Kong. 

Cirrus   teaearch Ltd. Hong Kong Scientific Co,, 

Soar Borough, Yorks, iíathan ¿load, Kowloon, H.K. 

England. 

Castle Associates Hong Kong Scientific Co., 

Scarborough, Yorks, Nathan Rood, Kowloon, H.K. 

England. 

4.     NOISE ANALYgRS 

(•)   Typ* 2010 

(h)   Type S.A. 5*» 

arati and Kjaor, 

Namran, Denmark. 

Rion Trading Co., 

Tokyo, Japan. 

The Radio People Ltd., 

Chatham Road, Kowloon, 

Hong Kong. 

Oilman and Co» Ltd., 

¡Elizabeth House, Olouoester 

noad, Hong Kong. 
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È, lim Manufacturer 

5.    OnàPBlQ LBVH MOCHUEa 

(a) Type 2jOT Bruel and tijaer, 

Ueerum, Denmark* 

(b) î^rpe Wtû4» ;.ton Trading Co., 

ToKyo, Japan 

&!&&&££ 

Thb Radio People Ltd., 

Chatham load, Kowloon, 

Hong Kong. 

Oilman and Co, Ltd., 

Elizabeth House,  Gloucester 

^oad, Hong Kong* 

6.  AülfflP4c POT 
(a) Type AR 98* 

(b) Type AB-2Q0 

(e) Type PAC 250 

Tractor Instruments Direct. 

Austin, Texas, USA. 

Hokal Industries Direct. 

Inc., Cambridge, 

Mass, USA. 

Precision Aoounstics Direct. 

Inc., Hew York, USA. 

•       Those are the iteras that would possibly be selected for reconmendation 

elsewhere, where each product is Mown tc have a triad and proven back- 

up service.   Thia in a vere important consideration in Hong Kong and should 

be taken into account by local staff before any decision to purchase is made. 

COURSES 

Courses whioh inolude Noise Control are run in the United Kingdom 

by the following establishments. Details of oontents and tines of 

oourses should be obtained directly by writing to the Training Officer 

or Course Organiser* 

1.  Health and Safety Executive 

r lapel St., Sdgwere Road, 

London tfg, England. 
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2, Institute of Sound and Vibration Research 

The University 

Southampton, England. 

3, Rupert Taylor Associates 
Hereford 1'cad, Westbourne Orove, 

London W2, E:.gland. 

4, Sheffield University (Acoustics Dept.) 

Sheffield, Yorks, 

England, 

5«      Sound Rosearon Laboratorios 

Holbrook Hall, Sudbury 

Suffolk, ánglaiid. 

6.      The Industrial Centre 

Salford University 

Manchester, England. 

HBiaiNO PROTECTORS 

fh« following Hong Kong agencies include among their suppliers 

manufacturers of hearing protectors whioh heve been tested in accordance 

with BS 51*3t74 as recommended in    (d)--/. 

The attenuation figures recommended for use with all the»« muffs 

when calculating assumed protection and resultant exposure level are 

given on page 6. 

(i)    Arnold and Co. Ltd. (MSA "Comfo 500» ) Fóam 

9 loe House Street, Holland House   Seal Muffs) 
(NSÂ "V51-II" B«r Pluf») 

(it)   Frank and Co. 
6B H*ng Lung House, (Wsleh "4530" Fo« 3eal »iff«) 

164/192 Oueens Hoad. 

(iti)   Oilman and Co. Ltd. (Amplivox «Sonofuai** Li«*** 
Stai Huffs) 

P.O. Box 56, Elisabeth House, 

250 Oloucostsr Road* 

I 

,îV 
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( Ar j»1. i vox "Supawuff" Foam 
Seal Huffs) 

(Auralguard III Liquid Seal 
Muffi) 

(Ultranuff 2 Foam Seal Muffs) 

(iv)   Hutchison Engineering Ltd., 

The Chinese General ChaaVber of 

CoasMrce Eldg., Connaught Ho ad. 

(v)    Safety International Ltd. 

Let Hing Building 

58 Des Voeux Road. 

(vi)    Suis« Far-Eaat Trading Co. 

16 Scenic Villa Drive, 

O.P.O. Box 4011, Victoria 

toad. 

(Itex Foan Seal Muffs) 

(E.A.:;. lar Plug«) 

(Bilsom »Yellow" Liquid Seal 
fluffs) 

(Bilsom "Blue" Foan Seal Ifuffs) 

(Bilsom "Prop" Ear Plugs) 

Also »entioned in reoojwsendation 4(di~6, with a specific reservation: 

(vii)   Amerio an Optioal Co. 

Watsons Estate, Block B, 

North Point. 

(Model 1675A "Super Comfort" 
Foan Seal Huffs) 

4 



% 

í% - 35 - 

Hearing Protectors 

Attenuation figures are given for Hearing Protectors listed as 

available    a Ho g Kong.      All the values are taken tram tests 
oarried out to BS 5103:74 in accordance with recommendation 4(d)~4. 

Prom basic data* the velues given have been rounded down from 

Standaxd Deviati on subtracted from Ko an,  so may be used directly for 

"Assumed Protect io:r!. 

Attenuation, in d3, of Hearing Protectors 

Centre Frequency   lia      ó¿   Jj£   2£0   ¿00    t:    2K   3.15K   4JÇ   63JÍ   8£ 

1. Minea Safety ApïMibices     4     4       7       8     18    25       31     34     30   29 

"Confo" 500 foam seal 

muffs 

2. Mine Safety Applicancee    14    12     11      12      15    21        27      22      17    20 

"V51 - lì" 3ar Plugs 

3.    Welsh "4530" i'oara Seal       4     3      10     20     27    26       32      31      28    28 

Huffs 

4. Amplivox "Sonoguard" 11    13     19     27     35    33       39     35     23   26 

Liquid Seal Muff 

5. Aaplivox »Supamuff» 5      ?-       4     11      19   '¿2       30     28     24   27 

foam 3eal Muffs 

6. Auralguard HI Li^id -     9     13     19     20   31       39     35     25   27 

Seal Tuffs 

7. Ultrasmff 2, Focm -     4     11      10     26    27       27     23     27   23 

Seal Huffs 

8.    Itex Foam Seal Muff 9     8       9     16     25   29       32     34     27   26 

9.   I.A.R. Ear Plugs 14    18     19     21     26   27       38     38     39   38 
_ - L————^—^m^mmt^—, 

10. Bilsora »Yellow» Seal 9     9     14     18     27    31       36     33     23   24 

Huffs 

11. Bilso« »Blue» foa» 5     4     K>     17     24   26      33     31     23   24 

Seal Huff« 

I 
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Cent»» Frequency   H       6¿   J2¿   250   ¿00   JK   2K   ¿¿[¿K   & 63K    8| 

12.    Bilsom "Prop" Ear 
Plug* 

1  1 10 14  21   21 27 30 

* A.M. Marin. Ami, Oocup. Hyg. Vol. 20. p 229-246 1>77 

Ì 

t 

SUITABILITY UID LOCATION OF AUPI0M3TRIC BOOTH 

If audiometry is to be carried out a booth should be used. A model 

AH-9Í was recommended in para. 4. The manufactures specification together 

with some assumed figures were used in the design study on page 8 to check 

it« suitability for use where it is intended to locate it. 

It shows there could be a problem in the region of 50O Hz but 

no allowance was made in the study for additional transmission loss 

gained òy adding partitions to make a separate testing room area in 

whioh the audiometrie booth will be placed. 

Sinoe building layout modifications are to be made anyway, it is 

advisable to ooritruct the room to be particularly effective in 

attenuatici at the affending frequence (500 Hz). 

Details of oonstruotion are rt yet availablo. However, the 

principias involved aave been discussed with the local staff and the 

main oriteria shown diagramatically on page 36. 
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•flMt a* oritio«! fr«fu«noy. 

ft win >iw< wuU b» • let tattT. 

MMI *Mí «f «11. 

HO (MP BETWR» ACOUSTIC PLASTE* 
TôR TILES) AND PARTITION 

ABSORBENT RATERIAL POH DOPINO 
(MINERAL WOOL AS IN CBILMO 
WOULD DO- NO NBD TO BE SO 
DENCE) 

AT LEAST 130 •••. OAP 
(170 batttr, 4*300 Hi) I 
ISOLATE ELECTRICAL AND 
OTHER SERVICES 

IAMT FOOTING TO ENSURE 
CLOSED OAP BETWEEN PARTITION AND 
LOOR. PLANKING THROUGH FLOOR 

CANNOT BE AVOIDED NITRIR EXISTING 
DESION RESTRAINTS 

—..... • 
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B00IC3 A3P JOURNALS 

The following could foni tue basis of a useful reference library 

and a means of keeping ir» touch wHu latest developments. 

BOOK TITLE AUTHOR PUBLISHER 

1. AOOUSTIC NOISE ir.l".3Ul,jaKE-TT3 Jens Trompe  Brach 

2. BUILDING ACOUSTICS Day, Ford and Lord 

3. HANDBOOK OP NOISE ."îONTiïOL Harris G.IÏ. 

4. HEA3I;iG AND NOISE m INDUSTRY    BurnB and   iobineon 

5. INDUSTRIAL :!0ISE CONTROL Ghereraisinoff P. 
HANDBOOK 

6. INDUSTRIAL 1-ïOISi. MANUAL 

7. MACHIL'ERY ACOUSTICS Diahl 

0. NOISE Taylor R. 

9. NOISE Aim MAT Burn» W. 

10. Ü0ISS AND VIB :ATI0v:  li? 
THE W0?JCIN0 ENVIRONMENT 

11. ¿OISE JUNCTION eynelds P. 

12. OCCUPATIONAL HEARING LOSS Robinson D. 

13. PRACTICAL OUIDE TO Sharland I. 
»OISE CONTROL 

Bruol and K.jaer 

ElBevier 

McGraw-Hill 

HM30 

Ann Arbor Sciomi 

American Industrial 
Hygiene Ass«. 

John Wiley 

Pelican 

Murray 

International Labour 
Organization 

International Wrought 
Copper Council 

UMSO 

Woods of Coloheater 

JOURNALS 

1. APPLIED ACOUSTICS 

2. JOUM.AL OP SOUND AKD 
VIBRATION 

3. JOURNAL 0? THE ACOUSTICAL 
SOCIETY W AMERICA 

4. NOISE ANS VIBRATION BULLETIN 

HJDLLS 

Applied Science Publisher« Ltd. 
'topple Road, Barking, Essex, England. 

Academic Press Inc.  (London) Lid. 
24-23 Oval Iload, London KW1 7DX, England. 

American Institute of Physics 
335 East 45th St. 
lïew York, L'Y 10017, USA 

Multi-Scienoe Publishing Co. Ltd. 
The Old Mill, Dorset Place 
London E15  1DJ England. 

ï 
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5. iíOISE COFTIÌOL AND VIBIUTIOïï 
ISOLATIOÏ' 

6. H0I3E OO^'Ï-ROL »ÎOHŒIIÎÏO 

Trade and Technical Pre«« Ltd., 
Drown House, Morden 
Surrey SH4 ~SW England 

institute of iloise Control Engineering 
P.O. Box 3206, Arlington Branoh, 
Poughkoepsie, "Jew York 12603, USA. 

7t SQWID AHB VIBHATIOK Acoustical Publications Inc., 
271012 Oviatt Head, 
Bay Village, Ohio, 0H4140, USA. 
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