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INTRODUCT ION

1 Vinyl chloride is a colourless, highly flammable gas at room temperature
and atmospheric pressure. It 1{is normally stored and handled under pressure
as a colourless liquid, It has a slightly sweet odour detecctable at
concentrations above 2000 ppm. In the UK virtually all vinyl chloride 1is used
as scarting material for the production of polyvinyl chloride (PVC)
homopolymer; a small amount is used for copolymerisation wich vinyl acetace,

PVC i3 used excensively in pipes, flooring, nome furnishings, electric cable

insulation, blow moulded containers, packaging and records.

2 Tnis Guidance Note nas been prepared oa the basis of joint discussions
berween representatives of the Confedaration of British Lndustry, the Trades
Union Congress and the Health and Safety Executive within a Working Group of

the Health and Safaty Commission's Advisory Committee om Toxic Substances.

3 This Guidance Note provides practical guidance for employers, self-
employed persons and persoos inm coatrol of vinyl chloride monomer manufacture
and polymarisation plants to assist tnem in complying with the Control of
Sustances Hazardous to Health Regulations 198- and Approved Code of Practice
for the Control of Vinyl Chloride at Work. Refarences in this note to
'employers' snould be cakea to include self-employed persoas., This Guidance
Note may also be nelpful co safety representacives in fulfilling cheir
statucory functions under the Safery Repre;encacives and Safety Commictees
Regulacions 1977, The guidance w5ill be usad by Inspectors of the Health and
Safécy Executive (HSE) as part of their criteria for assessing compliance with
tne Health and Safety at Work Act 1974 and other relevaant statutory

provisions.

4 The Concrol of Substances Hazardous to Health Regulations }193- apply to
all toxic substances used at work, including vinyl chloride. The Directive of
the Council of the European Communities (78/610/EEC) oa the approximation of
the laws, regulations and administracive provisions of the Member States on
the protection of the health of workers exposed to vinyl chloride monomer

applies to the protection of tnose workers wno:-
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(a) are employed in works in wnich vinyl chloride is produced,
reclaimed, stored, discharged into containers, transported or used
in any way whatsoever or in which vinyl chloride is converted into

vinyl echloride polymers, and

(b) are likely to be affected by exposure to vinyl chloride ia a working

area.

5 VINYL CHLORIDE IS HIGHLY FLAMMABLE AND PRESENTS A CONSIDERABLE FIRE AND
ZXPLOSION HAZARD; THIS GUIDANCE NOTEZ DOES NOT GIVE ADVICE ON SUCH RISKS,

Vinyl chloride comes within the group of substances defined in Class 2 of Parct
II of Schedule | of the Notification of Installacions Handling Hazardous
Substances Regulations 1982. It also comes within the defini%ion of a
flammable gas as set out in Schedule 1(e¢)(i) of the Control of Industrial
Major Accident Hazards Regulations 1984, Some of the requirements of these
Regulations overlap with certain sections of this Guidance Nota. Where this
oczurs raference is made in the taxt and the Regulations should be consulted

for further details,

) This Guidance Note does not give derailsd advice om the concrol of
zmissions of vinyl chloride to the atmosphere, HM Industrial Air Pollutioa
Inspectorate is responsible for the control of air pollution arising from
industrial processes involving the production of PVC and copolymars from vinyl
chloride monomer. For detailed guidance opn the control of emissions,
rafarence should be made to the HSE Note on Best Practicable Means BPM 3/79 :

Patroleum Works (PVC Polymer Plants).

PROPERTIES Of VINYL CHLORIDE

7 The properties of vinyl chloride are set out in Appendix 1.
HEALTH HAZARDS

8 Vinyl chloride is a gas at room temperature and atmospheric pressure and

the most common route of absorption into the body is by inhalation.

)
o
w
o
o
N
=
b
(3}




9 Acute exposure to vinyl chlaride vapour causes central narvous system
effects, the severity of which increase with exposure., At exposures of 50-500
parts per million (ppm) ia air for 7 hours no appareat acute effects have been
found in humans, However, exposure to 20,000 ppm (2%) for 3 minutes resulted
in dizziness and disorientatioa. Incapacitation occurred at concentrations
above 80,000 ppm (8%2) over 5 minutes. Exposure to conceatrations of 300,000 -
400,000 ppm (30-~40Z) is rapidly fatal.

10 Chronic exposure to vinyl chloride has been associated with angiosarcoma
of the liver, liver or spleen fibrosis (similar to the perilobular fibrosis
known as Banti's Syzdrome), circulatory disorders in the nands and feet
(similar to Raynaud's Phenomenon, also known as white fingear), sclerodsrma (a
degenerative lesion characterised by stiffness of the skin and soft tissues)
and acro-os:ceclysis (a2 decerioracion of certain bones, most commoaly tne
terminal phalanges of the fingers). Such effects have usually occurred after
cnronic exposure to levels in excess of 100 ppm (see para 12). Vinyl chloride

is a proven human carcinogen with no known threshold of effect.

11 Other effects have been reported as occurring in workers chronically
exposed to vinyl chloride monomer at similar levels of exposure, although such
reports have been disputed by others. These include tumours of the brain,
lung, naemo-lymphopoiatie system, and skin (malignant melanoma), lung function
disorders, thrombocytopoenia and immune complex disorders. Effects on

reproduction have also been reported,

12 fne ganeral consensus of opinion is tnac polymerisation worxers between
1940 and 1975 might have been axposed to lavels of vinyl chloride of the

following order:-

1945-55 1000 ppm
195560 400 - 50U ppm
1960-~70 300 - 400 ppm
Mid-1973 150 ppm
1975 5 ppm
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Throughout the world there will have been variatiouns around these figures

because of differences in plant design or process operation.
RESPONSIBILITIES

13 Employers amust do all that is reasonably practicable to safeguard the
health of their employees and others wno may be affected by work activicies
involving vinyl chloride. 1In particular, they have a duty to comply with the
provisions of the Health and Safety at Work ecc. Act 1974, the Control of
Substances Hazardous to Health Regulations 198- aod the ACoP on Vinyl
Chloride., Employers may also hava a r35ponsibilit§ o comply with the
Factories Act 196! and other associated health and safety legislation (see

Appendix 5).

la Section 2(3) of the HSW Act raquires emplovers, wich certain exceptiouns,
to prepare, and revise as appropriate, a written statement of their general
policy with respect to the nealth and safety at work of their employees and
the organisation and arrangsmants used to carry out that policy and to bring
the scatement and any revision of it to the notice of all of their employeas.
The arrangaments within the organisacion for a formal system of joint
consultacion between manag2ement and emplovees and their repraseantatives on alil
aspects of the Approved Code of Practice on Vinyl Chloride should also be set

out in the safety poliey.

15 In che safety policy, a member of senior management should be given
responsibpilicy for ensuring that the macttars covered by the Vinyl Chloride
ACoP, the Health and Safacy ac Worx etc. Act and the Factories Aect, acc are
implemented. These include tne responsibility for safe systems of work, safe
places of work, training, monitoring, 2mergency procedures, joint consultaction

etc. He snould be provided with appropriate support as may be necessary.

1% Responsibilicy for implementing partizular aspeccs of the Approved Code
of Practice and this Guidance Note should be allocated at each appropriate

level within the organisation with a clear line of communication from plant
operatives to the person in overall charge. Sceps should be taken to ensure

tnat individuals understand and accept tneir responsibilicies.
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17 Enployees should cooperate with management in implementing health and
safety precautions and in making proper use of the equipment and facilities
provided for their protection. They should report immediacely to their
supervisors any suspected faults or material defects in plant or deficiencies

in the control measures taken to coatain vinyl chloride and raducs exposure.

18 Safety policies need to be reassessed at regular intervals to ensure that
they arz scill appropriate and effactive, parcicularly when significant
changes in plant or work activities occur. Such assessment should include, of
course, the organisation and arrangements for complying with the legislarion,

code of practice, etc¢ ralevant to vinyl chloride.
CONTROL LIMITS

19 The Cootrol Limit for occupational exposurz to vinyl chloride vapour in
air is an Annual Control Limit of 3 ppm and {s the value which should not be
exceeded by the coacentration, averaged with respect to time, of vinyl
chloride monomer in the atmosphere of a working area over a period of one
year, Only periods of plant operatioan including, where necessary, any

maintenance time should be taken into account. Periods during which alarm
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level concenrratiouns ars measured nead aot be taken into account when
assessing compliance with the Annual Control Limit. In practice, the
atmosphere of working areas should be monitored regularly (see paragraphs 37-
62) and the results summarised on a shift and monthly basis. A 'rolliag
average' time weighted average concentration of vinyl chloride-in-air can then
be calculated and over any period of 12 successive calendar months it should
noct exceed 3 ppm. In this way, past compliance witn the Annual Control Limi:t
can be checked and ctrends noted. Tnis Annual Control Limit is supplemented by
an 8 nour cime weighted average (TWA) Conctrol Limit of 7 ppm for personal
exposure with the proviso that che Annual Control Limit is not exceeded.

These Control Limits have been judged after decailed cousideration to be -
reasonably practicable for the whole speccrum of work'accivicies in Great

Bricain and should not normally be exceeded.

20 For substances, such as vinyl chloride, for which there are no known
thresnolds below wnich adverse effects do not oczur not only should exposure
be kept below the Conctrol Limi:s‘buc it snould also be reduead scill furcher
until the point is reached where the costs of further control measures are not

juscified in terms of the additional reduction in risk.




ALARM LEVELS

21 In vinyl chloride monomer manufacturing and polymerisation plants there
should be a system for the automatic detection of high levels of airborne
vinyl chloride in places where these may occur (see para 54). The following
concentrations of vinyl chloride in the atmosphere of a working area should be
treated as alarm levels, signalling the need for evacuation and remedial

action:-
(a) 15 ppm when measured over a period of | hour, or
(b) 20 ppm when measured over a period of 20 minutes, or
(ec) 30 ppm wnen measured over a period of 2 miautes,

Wnere a continuous multi-point analyser (see paragraphs 40-41) is used, ctwo
successive readings above the appropriate concentration will determine the
existence of an alara level, ie 15 ppm over a period of ! hour and 20 ppam over

a period of between 20 and 30 minutes.
ASSESSHMENT

22 Under the Control of Substances Hazardous to Health Regulations an
employer must not carry on any work which may expose his employees to any
substance hazardous to health unless he has made an adequate dssessment of the
Tisks to health craated by the subscance. The assessment involves identifying
the nacure of the substance, the risks to tne ha2alth of persons who may be
exposed, the nature and degree of exposure which may occur during the course
of work and the steps to be taken to avoid rists to health. In order to
ensure effective control of exposure to vinyl chloride, it is necessary to
collect and assess adequate data on the circumstances under which exposure may
arise. In existing plants, most of these data will already nave been
obcained. All work activities which may involve exposure should be assessed
to identify actual and potential sources of emission of vinyl chloride vapour
ioto the worxing atmosphere. The nature and degree of exposure should be
studiad in eacn case. In Appendix 2, a flow chart sets out a sampling
strategy for the assessment of axposur2 to toxic subsctances. Assessment
permits the formulation of plans for the davelopment and introduction of

effective engineering, operational and other measures for the pravention or

-~y ] e - .
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of such measures and for the loang-term monitoring of their effectiveness. It

also indicates acrivities where the only reasonably practicable method of

preventing exposure is by using respiratory protective equipment. In existing

plants, operating experience and monitoring data should already have led to
the introduction of most of these control measures.

23 The employer should ensure that whoever carries out the assessment is

competent for the purpose and has received adequate informationm, instruction
and traianing.

24 Exaaples of work activities which may give rise to exposure to vinyl
chloride include:-

(a) tramsport, storag2, dischargiog into containers, breaking down from
bulk, polymerisation, reclamation and sqmpling of vinyl chloride or
materials, including waste, containing ic¢ in residual or unreacred
form;

(b) the operation, cleaning, maintenance and repair of any apparatus or

process plant used in the production and couveyance of vinyl

chloride or in its polymerisation and tne handling and stcorage of
freshly polymerised material.

. 25  An employer should consider aot only the exposure of his employees
engaged upon work with vinyl cnloride but also that of:-
(a) other of nis employees not directly iavolved with vinyl chloride wno
could be affected by that work activity;
(b) other people who may be exposed while on the premises, eg tne
employees of outside contractors engaged on maintenance; o
b
(c) wmembers of the public who may be affected by emissions and gg
discharzes from the workplacs. Eg
(=]
26

To esctimate che dagree of exposure to vinyl chloride by inhalation, it is

usually necessary co carry out a coﬁprehensive personal atmospheric sampling
survey.

dowever, vinyl chloride in air estimacions need not be carried out in
every individual case, particularlv whem ené@finians

B




previous measurements is already available in relation to a specific work
activity or where it may be possible to group employees on the basis f

similaricy of degree of exposure and type of work done to enable an adequate
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assessment of likely exposure to be made. It is important to study the
pactern of exposure of workers in different jobs and locations over whole
worksnifrs and to identify when and where the highest exposures are likely to
occur taking into account the possibility of unusual circumstances such as

plan: breakdowns or emergencies,

27 It is important to carry out sufficient sampling to enable accurate 8
aour cime-weighted average concentrations to be calculated., However, shorter
rarm saopling may assist in the assessment of the performance of engineering
zontrols. The survey of exposuras should be extended over sufficient
workshifus £o ensure tnat the variabilicy of 2xposure is adequately studied.
Purther derailed information and advice is available in HSE Guidance Note EH

42 - 'Monitoring Straraegies for Toxic Substances'.

28 It i{s recommended that the results of the assessment be recorded and a
copy provided on request at any reasonable time during working hours to

aaploya2s and/or their represeantatives at the place of work.

29 The assessment should be revised whenever there is evidence or reason to

suspect that it is no longer valid, as a result of, for exampla:-

(a) a significant change in the work activity; this could be a change in

plant, processes or metnods of work that might affect the nacure or
degree of exposure, such as the raising of process temperatures or

changes in engineering controls;

(b) results of air monitoring at the work place revealing an increase in

exposure;
(¢) daca arising from health surveillance;
(d) new information on health risks becoming availabls.
CONTROL MEASURES FOR MATERIALS, PLANT AND PROCESSES

30 wnen considering appropriata control measuras for reducing exposure to a




nazardous materials, including the alceration of synthesis routes to avoid
using or producing toxic incermediates., Users or potential users of viayl
chloride and polyvinyl chloride should comsider the use of a less toxic

substance but if that is not possible control measures should be applied as
far as is reasonably practicable, irrespective of the size of the plant, to

minimise exposure of personnel to vinyl chloride.

31 Control may be considared adequate when exposure to vinyl chloride 1is
effectively coantrolled to the oeccupacional Control Limics and as far below
them as is reasonably practicable in the particular circumscances. The
objective in applying macterials, plant and process coantrol measures is to
ensure adequate control of exposure without recourse to personal protective

aquipment so far as is reasonably practicable,

Design and operation

32 Equipment and processes should be designed and operated to eliminaca or

minimise the risks of leakages and spillages of vinyl chloride and to minimise

the need for maintenance or other work which requires the breaching of and/or

entry into plant in wnich vinyl chloride is liable to be present,

General vencilation

33  Good general ventilation should be provided for roams and buildings in
wnicn processes involving vinyl cnloride are carried on and as far as possible

plant should be sited in the open.

Local exhaust ventilacion

34 Vinyl chloride should be handled in enclosed equipment provided with
local exhaust ventilation at any points where the emission of vapour cannot be
eliminated by improved desizn or maintenance. Local exhaust ventilation
should also be provided at specific locations in process plant to ensure chat

maintenance operations can be carried out safely.

Venting

35 WM Industrial Air Pollution Inspectorace and HM Factory Inspectorate
should be consulted on any points relating to plant or storage where tnere {s

the potential for the emission of vinvl czhloride infs rhe armasnhara A ameurs
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Cleaning and waste disposal

36 Waste polyvinyl chloride slurry containing significant levels of residual

vinyl chloride should be stripped of vinyl chloride prior to suitable treat-

ment of the liquid waste for general dispoesal. Solid polyvinyl chloride waste

ghould prefarably be dried before disposal. Wastes arising from vinyl
chloride processes should be handled and disposed of in accordance with tne
Department of Environment Waste Management Paper No 15: 'Halogenated Organic

Wastes — A Technical Memorandum on Arisings, Treatment and Disposal including

a Code of Practice’,

AIR MONITORING

37 The objectives of monitoring concentrations of airborme vinyl chloride in

Wworking areas are:-

(1) to verify that any technical measures and working procedures o
Ro
maintain adequate control of exposure; o0
o
o
(2) to decect abnormal increases in vinyl chloride-in-air levels which Ny
may occur as a result of failure or malfunction of some part of the W
plant or apparatus, with references to the short term alarm levels
for vianyl chloride;
(3) cto provide adequate records of the exposurz of individuals for the

purpose of epidemiology.

The arrangements for monitoring require caraeful planning to achieve

38
A formal air monitoring plan should

effective and efficient use of resources.
be drawn up and made known to all employees working in areas where vinyl

chloride is liable to be praesent. The plan should contain details of the air
monitoring procedures and equipment that are to be used to meet the objectives

set out in para 37, including details of:-

(a) tne parts of plant, working ar2as and occupactional zroups of

amployees to be monitored;

(b) che type of air sampliag to be carriad out, eg personal air

eamnline  fived mAinr 3ie a2maling-
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(c) the frequency of air sampling and the siting of air sampling

equipment;
(d) the types of sampling and anélytical equipment to be used;

(e) arrangements for the testing and calibracion of sampling and

analytical equipment;

(f) the statistical analysis and presentacion of the air sampling

results.

The information obtained from the inicial and any subsequent assessments

snould be used when planning or revising the dztails of the monitoring

procedures.,

39  Scatic sampling will be the main method used routinely for assessing
compliance with the Annual Control Limit and detection of alarm levels in
vinyl chloride monomer production and polymerisation plants. Ia order to

assess compliance with the 8 hour TWA Control Limit personmal moaitoring will

be necessary.

40 Static sampling may be either by discontinuous or coancinuously operacing
sequential systems, except at vinyl chloride polymerisation plants sited

within buildings where only the latter methods should be used.

41 Where discontinuous air sampling tecﬁniques are used, the frequency of
measursments should be sufficientc to predict wich a coufidence coefficient of
ac least 95% chat there is compliance with the Annual Control Limit, in other
words that the Control Limit value falls above the upper 95% confidence limit
for the true annual arithmeric mean for the working area. The required

frequency will thus depend upon the variability of concentrations with time,

42  Where vinyl chloride is handled intermjittently, monitoring of exposures
by personal sampling should be done sufficiently often to ensure that
technical control measures and working procedures are adequate to kesp

exposure below the Concrol Limits.

43  Large working areas will normally raquire more than one momitoring point

and in such cases the average value of the measurements recorded should be

mammEt A e d aa e A mmam e
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Measuring equipment

44  The sensitivity, range, selectivity and speed of respouse of an
analytical device should be appropriate to the duty it is required to perform.
Electrical equipment in flammable atmospheres should be suitably constructed,

protected and installed; guidance is available in BS Code of Practice 1003.

45 The following techniques are among those suitable for detection and

measurement of vinyl chloride:-
(a) gas chromatography
(b) infra-red absorption analysis
(¢) flame ionisacion detectiom

Flame ionisacion detection is not spezific for viayl chloride and may

therefore give readings which are greater than the actual concentration.

46 Gas samplas may be taken by any technique which is rscognised and

acceptable for the analytical tachnique ro be used.

47 A comprehensive description of the various analyctical! techniques
available for the measurement of vinyl chloride are given in 'The
Decerminazion of Vinyl Chloride: A Plant Manual - Analytical dMetnods for the
Control of Vinyl Chloride Concentraticns In and Around Manufacturing and
Process Plan:s{ publisned by the Cnhemical Industries Assoclation Limicted,
Alembic House, 93 Alberrt Embankment, Loadon SE1 7TU. Details of one of the
personal sampling machods used by HSE are available in MDHS 24 - 'Vinyl
Chloride in Air: Laboratory method using charcoal abosrbent tubes, solvent

desorption and gas chromatography'.

Location of sampling points for fixed analysers or automatic sequential fixed

point sampling systems

48 Sampling points should be located within tne working area to sample air

ra2prasantative of tnact breathed by the workers. The probes should normally

12
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be sited at breathing height and at local places where the air movement is

9¢.2¢00 SBY

representative of the general working area and should not impede the movement

of workers, access to or operation of equipment,
49. Other locations for sampling points may alsoc need to be chosen so that
any increase in concentration of vinyl chloride arising as a result of leakage

or plant malfunction can be detected as soon as possible (see para 54),

Accuracy and calibration

50 If a measuring systam is used which records vinyl cnloride and otner
substances without being capable of distinguishing between them, the ragults
obtained should be regarded as representing vinyl chloride caly. Speeial
consideration may need to be given to the interpretation of results where
there are indicacionms that the Conctrol Limit is being exceeded but it is known

that this is due to other substances.

51 The precision and accuracy of the sampling systems used should be
investigated over the vinyl chloride in air concentration range of 1-30 ppa.
An accuracy of # 10% wicthin this range is satisfactory. The method used and

the rssults obtained should be racorded.

52 Measuring equipment should be calibrated regularly, im accordance with
the agreed air monitoring plan, using the most appropriate technical mechods.
The calibration of automatic air sampling syscams should praferably involve
the injection of air samples coantaining known amounts of vinyl chloride into
the system at sampling poincs, rather than directly into the analysing

instruments,

Laak detection

53  Leak detaction may be carried out by the following means:-

(a) portable analyser;

(b) mobile sample line attached to a non-portable analyser;

(¢) wuletra-sonic leak detector.




Alarm systems

54 Whatever sampling system is used for routine monitoring, there should
also be a system for the automatic detection of high levels of airborme vinyl
chloride in places where thege may occur, eg in the event of plant failure.
The alarm system may be integrated with a continuously operating or permanent

sequential system provided for the purpose of air monitoring.

Recording and presencation of results

55 The resulcs of all atmospheric momitoring at fixed points should be
available for inspection by personnel working in areas where vinyl chloride is
liable to be present and their rapresentatives ac any time during a working
period. Where continuously operating multi-point sequential sampling methods
are employed, tne results should be displayed as far as possible within two
hours of the and of each shift sampled. Where discontinuous method and/or
personal monitoring are used, Ehe rasults should be displayed within 24 hours

of completion of the sampling period where possible.

39 In the areas where continuously operating multi-point sequential sampling
and analysing equipment is installed, results should be summarised on a shift
basis for each identifiable work area showing the average concentration in the
area. Basic details of the position and number of sampling points together
witn the frequency of sampling and analytical mechods used should be included
at the beginning of the series of records and thereafter need only be recorded

when changes occur in the monitoring procedure.

57 In the arsas wnere sampling i3 carried oucr other than on each shift, the
individual time weighted average results snould be recorded. These should be
summarised on a monthly basis showing the average concentration at each
locacion with an analysis of the distribution of tne individual resulcs.

38  Records of maincenance and monitoring should provide sufficienc inform~
ation to enable employers, self employed persons, persons in con:rol of
premises, eamployees and/or‘their representatives at tne workplace, and

enforcing authorities to:-

14
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59

(a)

(b)

(e)

(d)

The

(1)

(2)

ascertain whether maintenance or monitoring has been carried out;

monitor the performance and effectiveness of control measures;

gain access to information on any defects or matters requiring

attention and on the remedial action taken:

identify exposure trends.

racords should contain at least the following information:-

Laakages of vinyl chloride

(a)

(b)

(c)

()

(g)

description of area or planc inspected;
dacte of inspection;
time of inspection and shift;

statament of any defects or leaks found that might result in
the release of vinyl chloride vapour above the 8 hour TWA

Control Limit or alarm levels;

significant unconcrolled or abnormal emissions of vinyl

chloride to the atmosphere reported to dMIAPIL;
fndication of action taken following discovery of faults;

name, signature and appointment of person making inspection.

Examinations of ventilation equipment

(a)

(b)

location and type of plant;

date of examinacion;

15
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(3

(c)

(d)

(e)

(£)

Excursions above the alarm levels as detected during area monitoring

instruments used and results of instrument readings;

dafects noted;

action taken;

name, signature and appointment of person making examinacioa.

(a)

(b)

(c)

(d)

(£

(g)

(h)

part of factory to which the record refers;
pracise location within the factory;
date, time and (where known) duration;

maximum time weighted average coacentrations recorded;
result of investigation;

action taken;

name signature and appointment of person making iaspection.

Personal monitoring

(a)
(b)
(e)
(d)
(e)

(£)

name of employee;

date;

time and duration of exposure;

time weighted average concentrations recorded; -
pracise ducy and working area wichin facrory;

nacure and nominal afficiency of respiratory protective

equipment (if wora).
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The results of personmal monitoring should be summarised om a monthly basis by

job category in each plant in addition to shifc results.

60 If respiracory protective equipment is worn by any persoannel during air
monitoring exercises, this should be recorded Eogether with the nature and
nominal protection factor of the equipment to enable ao estimate of the

'actual' exposure to be made.

61 Records may be kept in any suitable form, including microfilm, cowmputer
or similar techniques, provided chey satisfy the foregeoing requirements and

can be retrieved readily when requirad.

52 Racords of air mcnitoring should be kept for at least 30 years. Io tne
long term, air monitoring results may be kept im the form of monthly
summaries, but in this case the detailad shift records on which they are based
snould be kept for at least 1 year. Records of laakages of vinyl chloride and

examination of ventilation equipment should be kapt for at least 2 years.
PERSONAL PROTECTIVE EQULPMENT

Raspiratory protective equipment

63 Where adequate control of exposure to vinyl chloride cannot be achiaved
by normal engineeriag controls and tne proGision of further control measures
for macerials, plant and processas is not reasoanably praccicable, workers
should be provided with adequate and suitable respiratory protective
equipment. The tera 'adequata' with respect to respiracory protective
equipment refers to the ability of the aquipment to proteect the wearar;
'suitable’ refers cto the correct matching of the equipment to the job and to
the person. To be considered adequate and suitable, respiratory protective
equipment must be correctly selected and used. It should be noted that che
nowinal protection factor of respiratory protective equipment can only be
achieved if the face fit of the equipment is very good. In the case of vinyl
chlorfae, this means comprassed air line or self-contained breathing apparatus
of a type approved by or conforming to a standard approved by cthe Health and

Safaty Executive.

17
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64 In particular, adequate and suitable breathing apparatus must be worn:=-

LELC00 SBH

(1) when it is not reasonably practicable to remove vinyl chloride
vapour by local exhaust vencilation, e.g. when opening equipment
which may release appreciable quantitias of vinyl chloride to the
atmosphera and during the maintenance or repair of equipment. No
such operation should be coanducted without a parmit-to-work issuyed
by a competent person designated by the employer for this purpose.
Precautions should be taken to ensure that other unprotected
personnel in the vicinity are not liable to be exposed to

concentrations of vinyl chloride above the 3 hour TWA Control Limit;

(2) during entry into confined spaces which have not been certified by a

competent person as being safe for entry without breathing

apparatus.

65 Following an alarm, adequate and suitable breathing apparatus should be
worn by any person remaining in an affecred area until cthe alarm is over. The

source of an escape of vapour should be identified and appropriata corractive

action taken without delay.
66 It 1s recommended that no person should be required to rely for
proteccion on respiratory protactive equipmenc unlegs-he has succassfully
compleced a training or refresher coursz on the use of such equipment within
the previous 12 months and has bezen issued wirh a carcificate to ctnis effacc.
The trainiag or refresher course could include tne following:~-

(a) vprinciples of operation and use of equipment;

(b) practical use, correct ficting, ete;

(c) limitation§ of the equipment;

(d) common defects and action required;




(e) company arrangements for i{ssue, cleaning, maintenance, etc;
(f) wnen it 1s to be used.

67 A register of authorised persomnel trained in the use of respiratory
protective equipment should be kept together with a record of each person's
training. All breaching apparatus should be maintained in a clean state, in
good repair and in efficient working order, It should be inspectad every l4
days and defeccs identified énd remedied immediacely. . The maintenance

schedulas should specify that the coampressed air supplied to the wearar of
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breathing apparatus should contain not mors than 5 ppm carboa monoxide or 500
ppa carhon dioxide or 0.5 ng 2=3 0il mist and exzapt for these should be frae
from conctamination by dust, dirc, metallic particles or any other toxic or

irritant substances whatsoever, The maintenance schedules should also include
cne source of compressed air, the air line, particularly the coapections, and

proper cleaning and reissue of equipment.

68 No respiratory protactive equipment which has been used should be worn

again by amother person unlass it has been thoroughly cleaned and disinfected.

69 Records of maintenance and inspection of raspiratory protective equipment

should include the following ianformation:-

-

(a) name and description of equipment’;

(b) person issued to, if on personal issue;

(¢) dat; of inspection;

(d) description of any defect found and action taken;

(2) name, signature and appointment of person making inspectioan.
These records should be kept for at least 2 years.

Protective clotning

70  Uader normal circumstances, where vinyl chloride {s handled within
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enclosed plant, there may be no need for the wearing of special protective
clothing by process workers. However, certain circumstances, such as entry
into confined spaces or some maintenance work, may require the use of special
protective clothing. Such situations should be identified as part of the
general assessment, The standard of clothing necessary will depend upon the
nature of exposure. For example, where substantial body contact can be
foreseen a high standard of procective clothing should be provided,'eg
completaly enclosing air-fed suits (where raspiratory protactive equipment {s
also necessary) of wire reinforced PYC, or overalls of PVC-proofed material,
complated in all cases by PVC gloves and boots. Where an area i{s relatively
free of vinyl chloride, having perhaps bean cleaned by means of high pressure

noses or other methods, overalls of materials such as terylene or cotton, may

be adequate.

PERMITS TO WORK

71 A permic-to-work is essentially a document which sets out the work to be
done and the precautions to be taken, It predetermines a safe procedure and
is a clear record that all foreseeahle hazards have been considered in advance
and that all appropriate precautions arz dafined and taken in correct
sequence, Lt does not, in irself, make the job safe but is dependent for i:ts
affectiveness on the persoas coancerned conscientiously carrying out the
requirements of the permit. There should be provision on the permit-to-work
for che persons authorising the work to sign to tnis effect and for the
persons carrying out the work to sign the document at zach stage of the
operation as it is completed. Permits to work should be issued for all
anctries into confined spaces and for certain maintenance operatioms., Copies

of all permits~to-work issued should be kept for a minimum period of 2 years.

Confined svaces

72 In this Guidance Note the term 'confined space' includes any chamber,
tank, vac, pit, pipe, flue or similar confined space such as, for example, a
reactor, duct, or bunker inm which vinyl chloride vapour is known to be or is

liable to be prasent.

73 Unless adequate precautions are taken, antry into a confimed space
involves a particular risk of exposure to very high lavels of vinyl chloride

or lack of oxygen. Concentrations of vapour may even be such as to iavolve a

mn
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risk of persons being overcome with a consequent risk to life, in addition to
the possible long-term effects of exposure. Plant should be designed and

operated so as to reduce to a minimum time spent in vessels and the number of

occasions requiring entry.

74 In order to reduce the potential short-term and long-term risks, encry
into confined spaces should be strictly coatrolled. A permit-to~work system
should be operatad and other special precautions taken as outlined in HSE

Guidance Note GS 5 -~ 'Entry into Coanfined Spaces'.

75 Whenever a person 2ntets a counfined space for any purpose, a lifaline
should be worn or, wnere this is not practical, some other method should be
used, to enable a second parscon posted outside the confined space to keep in
constant contact. The secoand person should be able to raise the alarm and
equipment and trained personnel should be readily available for rescue
purposes, All workers involved in any way with work in confined spaces should

be fully trained and conversant with the organisation's agreed emergency

proceduras,

76 Unless a confiined space has besn certified {n writing by a competent
person as baing, for a specified period, safe for entry without breathing
apparatus and t?e period has not expired no person should enter or remain in
the confined space for any purpose unless he is wearing suitable breathing
apparatus, The permit-to-work should specify the type and standard of
personal protective equipment to be worn and all other necessary precautioas

to be takena,

77 Encry into a confined space without breaching apparatus should not be

authorised by a competent person unless:-

(a) effective steps have been taken to prevent the eatry of any vinyl

chloride vapour or other dangerous fume and
(b) any sludge or other deposit liable to give off vinyl chloride or
otner dangerous fumes has been removed and no other material liable

to give off dangerous fumes is preseat and

(c) the space has been adequately ventilated, tested for vinyl chloride

and other dangercus fumes and has a supolv of air adequate €nr
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If there is a possibility that the proportion of oxygen inm the air of a
confined space has been substantially reduced uo person should enter or remain
in such a space unless he is either wearing suicable breathing apparatus.
Alternatively the space should be adequately ventilated and a competent person

should test and certify it as safe for entry without breathing apparatus.

Maintenance operations

78 When a non-routine operation or malfunction may result in the release of
vinyl chloride to the atmosphere, adequate and suitable breathing apparatus of
a type approved by HSE should b= worn. Wherever possible special measures
should be takan to prevent emissions of vinyl chlovride. Such operations
should not be conducred witnoutr permission in the form of a permit-to-work
from a competent person designated by the employer for this purpose.
Precautions should be taken to ensure that other personnel are not exposed to

levels of vinyl chloride above the Control Limit.
MAINTENANCE OF CONTROL MEASURES

79 All plant, especially that from which viayl chloride may escape or which
is provided for the purpose of coantrolling exposure to vinyl chloride, should
be maincained to a high standard in order to limit the exposure of workers to
vinyl chloride. Maintenance procedures should include regular and thorough
examinations by a competent person at appro}riate incervals of those parts of
tne planc at wnich leakages of vinyl chloride may develop over a period of
time. A suitable instrument giving a direcc read—out of the concentration of
vinyl chloride-in-air should be used for leak detaccioa during such
axaminations. All defects found snould be remedied promptly and the results

of maintenance examinations and details of remedial accion taken recorded.

80 Ra2gular examinations and cescs should be made of vencilation equipament
and otner cechnical control measures by a competent person, using instruments
wnere appropriace, to check the performance of such equipment as part of a
planned preventive maincenance programme., Wherz ventilation plant is provided

in pursuance of Ragulation 7 of the Control of Substances Hazardous to Hdealth

22
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Regulacions, mainctenance should include a visual check at least once a week to
{dentify obvious defects and a thorough examination and test by a competent
person at least once a year. Details of such examinations and tests, defects

found and remedial action taken should be recorded.
EMERGENCY PLANNING

31 A procedure for dealing with a substantial escape of vinyl chloride
should be prepared and updated as often as is necessary. The objective is to
easure that all employees who may be affected are trained and practiced ia the
arrangenments for dealing with such emergencies. The emergency plan should

cover:-

(a) the definicion of the type of situation to be considered as an

emergency;
(b) raising the alarm;

(¢) evacuation of the immediate area and adjacent areas liable to be

affacced;
(d) control of the occurrence using site resources;
(e) plant shut-down and containment of vinyl cnloride leakage, and
(f) obtaining assistance from the emergeaocy saervices.

Tne booklat "Recommended Procedures for Handling Major Emergencies™, published
by the Chemical Industries Association Ltd., Alembic House, 93 Albert
Embankment, London SEl 7TU, provides useful information and advice on this
subject. It should be noted that the Control of Industrial Major Accident
Hazards Regulations 1984 will apply to some vinyl chloride installations and

may require the preparation of on-site and off-site emergency plaus.

82  Wnenever abnormal emissidns occur which affect the environment
significancly, che District Inspector of HM Industrial Air Pollution
Inspectorate and the local authority must be iaformed immediately. Production

should not be continued with emissions outside the limits allowed without
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having consulted the District Inspector. Under the Notification of Accidencs
and Dangerous QOccurrences Regulations 1980 the sudden, uncontrolled release of
1 tonne or more of vinyl chloride, eg. by rupture of a bursting disc, must be

notified to the HSE immediately.

REGISTERED WORKERS

83 In plants subject to the requirements of the Vinyl Chloride ACoP, any
worker identifiad during the assessment procedurs raquired under Regulationo 6
of the Control of Substances Hazardous to Health Rzgulations as likely to be
affected by occupational exposure to vinyl chloride should be designated as a
'regiscered worker'. A regiscer of such workers should be kapt by the
employer. Any worker generally spending less than 25Z of his working year
exposed to vinyl chloride need not be designated as a ragistered worker,
Considervarion should also be given to desizpnating other perscns working
regularly on site, eg contractors' employees, as registered workers where
ther2 is the potential for exposure to vinyl chloride on a scale similar to

that for an employer's own employees and the assessment warrants such actioa,

HEALTH SURVEILLANCE

84  Health surveillance of registerad workers is intended to detect, as early
as possible, any harmful effecrcs associated with exposure to vinyl chloride at
work, The initial assessment considers :hé-individual's fitness to work with
vinyl chloride and escablishes basaline medical information with ragard to

registered workars.

L]

85 Workers should be subject to periodiec assessmeat to check their fitness
to continue working with vinyl chloride. The assessment may also provide
additional information which might lead to a fuller understanding of the
toxicological affects of vinyl chloride. Such data could alsc be of value in
any future epidemiological studies. Each person should be subject to wedical

reassessmenc:—

(a) at intesrvals of not mor=2 than 12 monchs;
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(b) 1if he has reported symptoms which could be attributable to vinyl

chloride exposure;

(c) 1f, in che opinion of the appoinced doctor, he requires furthar

medical assessment:

(d) when he has been absent from work because of any lllness for 4 weeks

or more,

86 The medical assessment of each individual is the responsibility of the

appointad doctor but it will normally inmelude:-
(a) a full hiscory, both clipnical and occupational;

{(b) a clinical assessment with particular reference to the abdomen, skin

and extremities, and

{(e) such further tests, including radiological 2xaminatioan and’

ldboratory tests, as may be indicated by the results of (a) or (b).

37 The employer should ensura that the leaflet "Vinyl Chloride and You" is
given to every worker on commencement of his employment. Copies can be
obtained free of charge from any office of the Health and Safecy Executive,
88 The employer should also ensure that each employee i{s aware chat he has
the right to request a written record of the results of any health-
surveillance procedures. If abnormal findings are preseat tne individual may,

if he consents, be referred to his Family Practitioner.

89 Where medical examinations need to be carried out adequate facilicies
should be made available. The facilities snould comprise a room which is
properly cleaned, adequacely warmed, well ventilated, suitably furnished and
provided with a wash basin equipped with hot and cold running water, soap and
a clean towel. 1If it is not reasonably practicable to provide hot and cold
running wacer, a me2ans of heating water should be provided within the room.
Tne room should be suitably quiet and not permit ordinary conversational
voices to be heard outside its walls. The room should be set aside for the

exclusive purpose of health surveillance whenever it is required.
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Where the number of employees to be examined or assessed i{s substantial, a
suitable waiting area should be provided. An adjacent lavatory with hand~

6€.200 SBYH

washing facilities should be provided for employees who may be required to

provide specimens for biological testing.

90 Arrangements should be made for any employee who is a registered worker
to present himself, during his normal working hours, for medical examinations

and any additional tests as may be necessary. Employees should coaperate in

such examinations and tests.

91 The basic occupational health record of a registered worker's healch

surveillance should counsist of at least the following information:-

surname, forenamas, birth surname, sex, date of birth, place of birth,
(town and country), permanent address, Naciomal Insurance Number,
National Health Service Number, dacte of commencement of present
employment, and a historical record of jobs performed whilst in that

employment, with appropriate details to indicace likely exposure,

22 These racords may be kapt in any suitable form provided that they satisfy
the foregoing requiremencs and can be retrieved readily when required. They
should be kept in a form compatible with and capable of being linked to those
for monitoring, so that it is possible to compare the nature and degree of
exposure to vinyl chloride with effects on"health, The healch record of a

ragisterad worker should be kept for at lesast 50 years from the daca of the

last encrvy,

93  Some of cthe conditiocas associated with exposure to high levels of vinyl
chloride, particularly angiosarcoma of the liver and portal hypertension due
to non~cirrhotic periportal fibrosis, may have prolonged latent periods with
symptoms not appearing until several years after exposure, possibly afrer a
vinyl chloride worker has retired or transferred to other work. In all cases
when a vinyl chloride worker leaves a company, ceases to be a registered
worker or transfsrs to another location, a letter should be sent to his Family
Practitioner oy the Appoincad Doctor. Appendix 3 contains a suggested letcer
for sending to an employee's Family Practitioner and Appendix 4 a suggestad
form for the employee to give his consent for the Appointed Doctor to discuss

his medical and occupational history with regard to his exposure to vinyl




chloride with his Family Pracritioner, Both the suggested letter and form of
consent have been approved by the Ethical Guidance Committee of the General
Medical Council. Appointed Doctors are recommended to place copies of any

letters and forms of consent in the occupational health records of the

employees concerned,

94 When an employee ceases to be a registered workar, but continues to work

at the same location and for the same employer, the Appointed Doctor shall

offer to continue the employees health surveillance programme as in paras 83,

86 and 883.
INFORMATION, INSTRUCTION AND TRAINING

95 Employers should ensure that employeas raceive adequate informacion,
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instruction and training, so that they ars aware of the natura of the hazard,
the extent of the risks from exposura to vinyl chloride, the precautions to be
observed to minimisa these risks and the role of joint consultation.
Employers should also ensure that employees of contractors and other persoas
working in areas involving potential exposure to vinyl chloride have resceived

similar information, instruction and training. The topics covered should

include the following:-

(a) health hazards of vinyl chloride;

(b) contents of the vinyl cnloride ACoP;
general methods outlined im this Guidance Note and the leaflet
'Vinyl Chloride and You' for protecting persons from the health

hazards of vinyl chloride and the need for health surveillance;

correct operation of the plant with which the employee is concerned;




(e) rtole of the employee in observing safe working methods;

(£) correct use of respiratory protective equipment and any other
personal protective equipment;

(g) significance of momitoring procedures and results;
(h) relevant emergency procadures;
(L) relavant rules relating Fo vinyl chloride;
(j) oprocedures for reporting defects in plant and equipmenc,
It snould be noted that Regulation 4 of cthe Control of Industrial Major

Accident hazards Regulations 1984 requires a manufacturer to provide evidence

that persons working on a site are informed, trained and equipped as necessary
to ensure their safety.

26 Basic informationm, instruction and training should be provided on

"on-
the-job" rafresner courses, talks, notices, leaflets or other methods in order

racruiczent and should be supplemented at ragular intervals by training,
to creats and sustain a high level of awareness amoungst employees.

97 Any person who carries out any assessdénc, air monitoring or maintenance

casks which require the use of instruments should be given additiomal instruc-

tion and training concerning their use including:-
(a) objectives of air monitoring;
(b) correct use of the instruments;
(¢) sampling techaiques;
(d) analysis, interpretation and rscording of results.

28
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FACILITIES
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Washing and changing facilities

98 Adequate washing and changing facilicies of a high standard should be
provided., All the facilities should be kept clean, warm and in good repair.
Washing facilities should include showers for the use of persons whose skin
may be contaminated by vinyl chloride. Changing facilities should be designed
to ensure that clean clothing and that wnich may be contaminated by vinyl

chloride are kapt separate.

Arrangements for eating, drinking and smoking

99 Employees should not eat, drink or smoke in areas liable to be
contaminated by vinyl chloride, so suirable facilities for these purposes

should ba made available.

100 Where a number of employees are involved, suitable facilicies for use by
persons who remain on the premises during main meal intervals should consist
of a canteen, mess-roon or other suitable =ating ar=za, This should be
provided with suitable cables and chairs and facilities for the storage of
food and drink, whether the food and drink is supplied by the employers or the
employees., If drinking fountains are prov{ded they should be installed so as

to pravent the water from becoming contaminated.

101 Smoking should not be permitted except in araas set aside for the purpose

becaus2 of the fire and explosion risks associated with vinyl chloride.
NOTIFICATION TO THE HSE

102 Employers are requested to notify HMFI at HSE Area Offices and HMIAPI at.

Discrict Offices of proposals for the installations of new plant or

modification of existing plant. Such notifications should be made at the
desizn stage. Vinyl chloride comes wichin the group of substances defined in

Class 2 of Part Il of Scnedule 1 of the Notification of Insctallations Handling

dazardous Subscances Regulations 1982, The Regulations require inicial
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notification to HSE of any site handling quantities of vinyl chloride in
excess of 25 toanes with remotification at three times this figure. Vinyl
chloride also comes within the definition of a flammable gas as set out in
Schedule | e(i) of the Control of Industrial Major Accident Hazards
Regulations 1984, Notification to HSE is required under Regulatiom 4 at

50 tonnes of vinyl chloride and for Regulatious 7-12 at 200 toaones for process
and storage or 300 tonnes for isolated storage. Notification to HSE is also
required of significant modifications to the industrial activity for
inventories exceeding 200 or 300 tonnes for process and storage or isolated
storage respectively., For further details, reference should be made to the
appropriate Regulations (see Appendix 6) and associated guidance published by
HSE.

RECORLS

103 There are a number of references in various sectionms of this Guidance
Note to the keeping of registers and records. For ase of rafarence these

requirements are summarised in Appendix 5.

104 Where an employer ceases to cperate, it i{s recommended that the Health
and Safaty Executive be notified and the records of air monitoring and

employees’ occupational health records transferred to HSE.

Dise No 230/20-3n =nu n
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APPENDIX 1

PROPERTIES OF VINYL CHLORIDE

SYNONYMS

CHEMICAL FORMULA

PROPERTIES

General

Physical Boiling Point
Freezing Point
Flash Point

(open cup)

Liquid Densirty
Vapour Density
Solubilicy

Chemical

VC, Vinyl Chloride Mooomer, VCM,
Monochloroechylene, Monochloroetheane

CHy = CHC1

Vinyl Chloride is a colourless gas at
ambient temperature and pressure with a
sweetish odour at high concentrations.
It is normally stored and handled under
pressura as a colourless liquid

-1309°C
-1530 7°C
~789C

0.983 (ac 20°C)
2.15 (relative to air at 209C)
Readily.soluble in most organic solvents

but oaly sparingly in water

Vinyl chloride will polymerise
exothermically under the influence of
light, air, oxygen and initiators such
as benzoyl peroxide. Pure vinyl
chloride is thermally stable to quite
high temperatures, however, peroxides
formed by slow reaction with oxygen in
air may initizte polymerisarion.
Stablisers, such as benzoquinone or
p-methoxyphenol, and storage in an
oxygen free atmosphere innibit
adventicious polymerisation
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APPENDIX 3

Dear Doctor

CONTROL OF SUBSTANCES HAZARDOUS TO HEALTH REGULATIONS 198-
APPROVED CODE OF PRACTICE FOR THE CONTROL OF VINYL CHLORIDE AT WORK

Hl’/HL’S/MiSS PO R A B N I A A O R R Y B N B B IR B B R A I A A B R R I B )
DaCE Of Birth LR A A A I N L R R O B B R B IR SN B BN Y

Address LI R AT I N N T B AE BE RY Y I B RN B B B B NN BN BT BN Y RN B L N BT BN R AN DK B NN BN R B DN N BE DN BN IR DL B BN A BN BN BN BN BY BE B BN BN NN )

L N R I A A N R R R N R A B R A I A R N RO B RN B B BN I BT R B AR R A LRI B AN B B B B N A B R R A B S A A N N NN ]

is about to la2ave/has just left employment here where he/she was
regiscered as a worker potentially or actually exposed to vinyl

chloride monomer (VCM).

Exposure to high levels of VCM has been associated with angigggrcopa
ibrosis
of the liver, portal hypertension due to non—cirrhocic periporcal/and

acro-osteolysis particularly of the terminal phalanges of the hands.

Other effacts have been reported as occurring in workers chromnically
exposed to vinyl chloride monomer at similar levels of axposure,
although such reports have been disputed by others. These include
tumours of tne brain, lung, haemo-lymphopoiztic system, and skin
(malignant melanoma), lung function disorders, chrombocytopoeaia and

immune complex disorders. Effects on reproduction have also been

raportad.

Whilst exposurz to such levels is unlikely co have been incurred since
1975, the latent period particularly for the first two above mentioned

conditions may be proloaged.

May I tneraiore suggest that this letcer which (together with the

patients form of consent) has been approvad by the General Medical
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Councill, be filed in your patient's NHS record card. Should any
clinical suspicions along these lines arise in the future you might
like to cousider contacting me or my successor, I hold, and enclose a
copy of, your patient's signed informed consent to this which wmeans
that you need sot hesitate from taking such a step early in your
considerations of differential diagnosis from fear of groundlessly

alarming your patient,

Should this factory have ceased trading, the Employment Medical
Adviser for your area, who can be found in the telephone book under
Health and Safety Executive would know the whereabouts of your
patiant's factory medical and exposure records which are being

preserved for 50 years from the end of his/her employment here.

If you would like any further informartion or explanatious, please do
not hesitate Lo contact me now or in the furure. I will be glad co
assist in any way possible in the interests of your patient's, our ax-

employee's, well-being.

Yours sincerely,

APPOINTED DOCTOR -
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(Give surname
and full fore-
names, give dace
of birth thus

eg 3 SEPT 36

Signed LA AL R A L I R R I N N S N R

] Ja:e LA N N N Y N R R R R R

APPENDIX 4

CONTROL OF SUBSTANCES HAZARDOUS TO HEALTH REGULATIONS 198-
APPROVED CODE OF PRACTICE FOR THE CONTROL OF VINYL CHLORIDE AT WORK

MEDICAL SURVEILLANCE

I, L R N I I R R A I I I R N N N A A N NI bOfﬂ LU R R R R R R A A A

OE R I N I A A I R A R I I R I I A I N R I S I R I R BN S R S S B R R A A A A A R N A A A A N N NN NN

LA AL B B L A NI I A I I B R R N I I R N O S A BN B AT R I B I A I A B AN L 2L K BN B B O O O S B BB N N BN N )

hereby give consent for the Appointed Doctor or the Area Employment
Medical Adviser to discuss with my family doctor my medical and
occupational history and I also consenc to the release to my family

doctor of such records insofar as they relate to my exposure to Vinyl

Chloride Monomer,

I confirm that Df .evevenvseeresanrsssssssssasseses, Appoincted Doctor

has explained to me the reasons for this consent being sought and I

believe that I have understood these reasons. I agree to a copy-of

this consent and explanatory letter, wnicn I nave seen, being seat to

L R R I NN N NN

my present family doecor, Dr .....

Of LA N N N N N N N N Y R R R R R R R R
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APPENDIX 5

RECORDS

The records which should be kept in relation to the control of vinyl chloride
at work are summarised below with cross references to the relevant paragraphs
of the main text of the Guidance Note.

(a)
(b)
(e
(d)
(e)
(£)

(g)
(R)

(1)
(3
(%)
(L)
(m)

Assessment (paras 22-29);

Atmospheric monitoring (paras 55-57);

Maintenance of monitoring equiment (para 538)
Leakages of vinyl chloride (para 59(l);
Examinations of veanrilation equipment (para 59(2)4

Excursions above the alarm levels during area monitoring (para
59(3))

Personal monitoring (para 39(4));

Names of persons trained and authorised to use respiratory
protective equipment (para 68);

Inspections of respiratory protective equipment (para 69);
Permits-to-work (paras 7! and 77);

Maintenance of control measurss (paras 79 and 80);
Register of registaered workers' (para 33)

Occupational health records of registered workers (paras 91 and 92).

Records may be kept in any suitable forms, including microfilm, compucter or
siailar ctechniques, provided tney can be raviawed reaaily when required.

Occupational health records should be kapt for 50 years after the last encry
made in them. Records of atmospheric monitoring should be kept for at least

30 years.

All other records should be kept for a minimem of 2 years.
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APPENDIX 6

LEGAL REQUIREMENTS

Some additional legal requirements relevant to the handling of vinyl chloride

may be found in the following:=-

The Health and Safety at Work etc Act 1974

The Factories Act 1961

The Alkall ete Works Regulation Act 1906

The Emissious into the Atmosphere Regulations 1983

The Control of Pollution Acc 1974

The Control of Substances Hazardous to Health Ragulacions 198

The Notification of Inscallacious Handling Hazardous Substances
Regulations 1932

The Control of Industrial Major Accident Hazards Regulations 1984

The Dangerous Substances (Conveyance by Road in Road Tankers and Tank
Containers) Regulations 1981

The Dangerous Substances (Comoveyance by Road in Packages ete.)
Regulations 193~

The Classification, Packaging and Labelling of Dangerous Substances
Regulations 1984

The Notification of Accidents and Dangerous Occurrences

Regulations 1980

The Raporting of Accidents and Dangerous Incidents Regulations 198~
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APFENDIX 7

CHECKLIST OF IMAIN CONTROL MEASURES

CONTROL HZASURZS FCR MATEZRIALS,

ELANT & FRCCESSES
(Paras 30-36)

CCNTRCL CF TXFCSURE
(Paras 15-20)

AIR MONITCAING
(Paras 37-62)

ALARM L[=VZL3
(Fara 21)

FERIITS-TC-4CRK
(Paras 71-78)

RESPIRATCRY PRCTZCTIVE EQUIFMENT

(Paras 63-69)

MATUTENANCE CF CCNTRCL HEASURES

(Faras 79-80)

Plant should te designed and operated
to minimise exposure to vinyl chloride

Plant should te sited in the open
wherever possitle

Good general ventilation should te
provided in process tulldings

Local exhaust ventilatlion should te
provided where emissicns from plant may
occur that cannot te eliminated ty
inproved design arnd nmaintenance

Fersonal expesure to vinyl chlozride
should te con*rcllad to below 7 ppm
8 hour TWA

Vinyl chleride in the air of working
areas should te controlled to telow
3 ppm averaged over a year

Fersonal monitoring is required to
check compliance with the 8 hour TWA
Control Limit

A static monltoring system is required
for the monitoring of vinyl chloride in
the air of working areas

Alr menitoring system required for the
detection of high levels of vinyl chlori
and to sound an alarm at the following
levels:

15 ppm measured over | hour
20 ppm measured over 20 minutes
30 ppm measured over 2 minutes

Fermits«to-work required for all work
in confined spaces and some maintenance

All personnel involved must te properly
trained

Required for certain operations, eg
entry into confined spaces, maintenance,
dealing with lezks of vinyl chloride,
emergencies, ete

Cnly equirment of a type approved or to
a standard approved bty HSE to te used

To te used only by trained and authorise
versennal

Regular and thorough examinatlions of
Plant required, especially where leaks
may occur

Regular examinations and tests of




ZMERCENCY PLANNING - Suitable plans required to deal with
(Faras 81-82) foreseeatble emergencies

- All employees should bte familiar with
relevant emergency procedures

HEALTH SURVEILLANCE - Registered workers should undergo
(Paras 84-G4) regular medical examinations

LNFCRIUATION, INSTRUCTICN & TRAINING 411 employees should recelve adequate

(Faras 95-97) information, instruction and iraining
cn the hazards of vinyl chloride, th2
precautions to te observed and the role
of joint consultation
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