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INTRODUCTION

1 Vinyl chloride i3 a colourless, highly flammable gas at room temperature
aod atmospheric pressure. It is mormally stored and handled under pressura
as a colourlass liguid. Iz has a slighcly sweer odour decectable at
concentrations above 2000 ppm. In the UK virtually all viayl enloride is used
as starticg material for the production of polyviayl chloride (PVG)
homopolymer; a small amount is used for copolymerisatice with vinyl acecace.
PVC is used extensively in pipes, flooring, nome furnishings, aleetric cable

insulation, blow moulded containers, packaging and records.

2 This Guidance Note has been prapared on tha basis of joint discussioas
between represencacives of tne Confederation of Bricish I[nduscry, the Trades
Union Congress and the Health and Safery Execucive within a Workiang Group of
the Health and Safety Commission's Advisory Committee on Toxie Substances.

3 This Guidance Note provides practical guidance for employers, self-
employed persons aad persons io cgontrol of viayl chloride monomer manuiacture
and polymerisation plaats to assist them in complying with the Coatral of
Sustances Hazardous to Health Ragulations 133~ and Approved Code of Practice
for che Concrol of Vinyl Chloride at Worik. Refarences in this noce zo
'employers' snould be taken to include salf-employed persoas. This Guidaace
Note may also be nelpful to safety represencacives in fulfilling cheir
scatucory functlions uynder the Safaty Repre;en:a:ives and Safety Committees
Regulacions 1977, The guidanca will be used by Inspecctors of cie Health and
Safety Executive (HSZ) as parc of their criceria for assessing compliance with
cne Health and Safety at Work Act 1974 and ocher relevant secarcuytory

provisions.

4 The Control of Substances Hazardous to Health Regulations 198- apply o
all toxic subscances used at work, including vinyl chloride. The Directive of
the Council of the European Commuajicias (78/610/EEC) oa the approximation of
the laws, regulacions and administrative provisioas of the Member Statss an
the protection of the health of workars exposed to vinyl chloride monomer

applies to cthe procection ¢f tnose workers wno:-
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FACILITIES

Washing and changiag facilicies

Arrangements for eacing, drioking and smokiag
NQTIFICATION TO THE HSE -

RECORDS
APPENDIX [:'
APPENDIX 2:
APPENDIX 3:

APPENDIX 4:

APPENDIX 5:
APPENDIX 6:

Properties of vinyl chloride

Sampling scrategy flow chart

Model lectter to the family practitioner of a viayl chloride
worker oa his leaviong employment with vinyl chloride

Model form of consent for disclosure of a worker's medical
records relating to vinyl chloride to Appoiaced Dactor

Records

Legal requiremenrs
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(a) are employed im works in which vianyl chloride is produced,
raclaimed, scored, discharged into cootainers, transported or used
in any way whatsoever or ia which viayl chloride is coaverted into
vinyl chloride polywmers, and

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

area.

5 VINYL CHLORIDE IS5 HIGHLY FLAMMABLE AND PRESENTS A CONSIDERABLE FIRE AMD
EXPLOSION HAZARD; THI3 GUIDANCE NOTE DOES NOT GIVE ADVICE O« SUCH RISKS.

Vinyl chlocide comes within the group of substaaces defined in Class 2 of Parc
II of Schedule 1 of the Notification of Installacicas Handliang Hazardous
Substancias Regulations 1982, It alse comes wichin the definiZion of a
flammable gas as set out in Schedule 1(c)(1) of the Countrol of Iadustrial
Major Accident Hazards Regulations 1984, Some of the requirements of these
Regulacions overlap with cartain sectiocags of this Guidance Note. Where this
occurs reference is made in the text and the Regulationg should be consulced

for furcther decails.

6 This Guidance Note does not give detailed advice on the concrol of
emissions of vinyl chloride to the atmosphere. HM Induscrial Air Pollution
Inspectorate is responsible for che control of air pollutlion arising fcom
industcrial processes involving the production of PVC and copolyma2rs fram vinyl
chloride monomer. For detailed guidance og the control of emissions,
refarence should be gade to tne dSE Note on Bésc Praccicable deans BPM 3/79 :

Pacroleaum Works (PVC Polymer Plants),

PROPERTIES OF VINYL CHLORIDE

7 The properties of viayl chloride are set out {n Appendix 1.
BREALTH HAZARDS

8 Vinyl chloride i3 a gas az room temperaturs and atmospherie pressure and

the most common rauta of absorprion into cthe body is by innalacion.
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9 Acute exposure zo vioyl chloride vapour causes ceancral nervous systeam
effeces, cthe severity of which increase with exposure. At exposuras of 50500
parcs per milliomn (ppm) {n air for 7 hours no appareat acute effects have been
found in humans. However, exposure ro 20,000 ppm (2%) for 3 minutes resulted
in dizziness and disorientation., Incapacitation occurred at conceacrations
above 80,000 ppm (8X%) over 5 minutes. Exposure to concentratioas of 300,000 -
400,000 ppm (30-40%) i3 rapidly fatal.

i0 Chronic exposura to vinyl chloride has been associated wicth angiosarcoma
of the liver, liver or spleen fibrosis (similar to the perilobular fibrosis
known as Baati's Syndrome), circulatory disorders in the hands and feet
(similar co Raynaud's Phenomenon, also known as white finger), sclerodarma (a
degeneracive lesion characterised by stiffuness of the skin and soft tissues)
and acro-osteclysis (a decerioration of certain bones, most commoaly the
terminal phalanges of the fingers). Such effects have usually occurrad afcer
cnconic exposure to levels in excess of 100 ppam (see para 12). Vinyl chloride

is a proven human carcinogen with no known thrashold of effecec.
.

11 Other effects have been reporred as occurring ir workers chrounically
expased ro vinyl chloride monomar at similar levels of exposure, alchough such
veports have bezan disputed by octhers. These ineclude tumours of the brainm,
luag, haemo-lymphopoiazic system, and skin (malignant melanoma), lumg fuaccion
disorders, thrombocytopoenia and immune couplex disorders. Effects on

raproduction pave also peen reporcted.

12 [ne ganeral consensus of opinion is ctnac polymerisation worxers becweean
1940 and 1973 might have been axposed to lavels of vinyl chloride of cne

following order:-—

1945-55 1000 pom
1955-60 400 = 50U ppm
1960-70 300 - 400 ppm
M1d-1973 130 ppm
1975 5 prm
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Throughout che world there will have been variations around these figures

because of differences in plant design or procass operazioa.
RESPONSIBILITIES

13 Employers must do all thac is reasonably practicable to safeguard the
haalth of their employees and others wno may be affected by work activicies
iavolving vinyl chloride., In particular, they have a duty to comply with the
provisions of the dealth and Safaty at Work etc. Acc 1974, the Control of
Substances Hazardous to Health Regulations 198- and the ACoP on Vinyl
Chloride. Employers may also have a responsibility to comply with the
Factories Act 1961 and other assoclated healch and safety legislacion (see
Appendix 5).

le  Section 2(3) of the HSW Act raquires employars, with certain exceptions,
to prepare, and revise ag appropriate, a writcen statement of their ganeral
policy with respect to the nealth and safety at work of thair employees and
the organisation and arrangements used to carry cut that policy and to briag
the scacsment and any rvevision of it to the notice of all of their employaas.
The arrangements within the ovganisation for a formal system of joinmt
consultacion between managament and smployees and their representatives oa ali
aspects of the Approvad Code of Practice on Vinyl Chloride should also be sec

out in the saferty policy.

15 In the safety policy, a member of senior management snould be given
zasponsibilizy for snsuring that the maccars coverad by the Vinyl Chloride
ACoP, the Healch and Safzcy ac Work etc. Act and the Factories Act, etc ars
implemenctad. These include the responsibili:y for safa syscams of work, safe
places of work, ctraining, monitoring, 2mergueacy procedures, joint coasultacion

etc. He snould be provided wich aporopriats support as may be necessary.

15  Responsibilicty for implementing partizular aspeccs of che Approved Code
of Praccice and this Guidance Note should be allocated at each approprilarte

level wichin the organisation with a clear line of communicarioan from plant
operdtives to the person ia averall charge. 3Sceps should be taken co ensure

that individuals underscind and accept their responsibilities.
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17 Employees should cooperate with management {s implementing health aad
safecy precautions and in making proper use of the equipment and facilicies
provided for their protectioa. They should report immediacely to their
supervisors any suspected faults or material defects in plant or deficiencias
in the coatrol measures taken to contain viayl chloride and reduca exposure,

18 Safety policies need to be reassessed at regular incervals co ensuzre that
they ara scilljapp:oPria:e and effective, particularly when significanc
ehanges in plén: or work accivicies ocecur. Such assessmenc should include, of
coursa, the organisation and arrangements for complying with the legislacion,

code of practice, etc relevant co vinyl chloride.

CONTROL LIMITS

19  The Coutrol Limit for occupational exposure to vianyl chloride vapour in
air is an Ananual Coutrol Limit of 2 ppu and is the value which should nat be
exceeded by the concentration, 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 operation including, where necessary, any
maintenance time should be taken into account. Pariads during which alarm
level conceatrations are measured nesd oot be taken inte account when
assessing compliance wich the Anaual Control Limic. In practice, the
acmosphare of working areas should be monitored regularly {see paragraphs 3i7-
62) and the resulcs summarised omn a shifc and moachly basis. A 'rolliag '
average' cime weighted average concentratica of vianyl chloride~in-air can then
be calculated and over any period of 12 successive calendar months it should
not sxceed 3 ppm. In chis way, past compliance witn the Aannual Coatrol Limit
can be checked and trends noted., Tnis Annual Control Limit is supplemented by
an 8 nour cime weighced average (TWA) Control Limic of 7 ppm for paersonal
exposure with the proviso that the Annual Control Limit is not exceeded.

These Coatrol Limits have been judged afcer detalled comsideracion co be -
reasonably practicable for the whole gpectrum of work activicies im Great

Bricain and should not normally be exceeded.

20 For subscances, such as vinyl chloride, for which thare are no known
thresnolds below which adverse effececs do nor occur noc only should exposure
be kept beiow the Control Limicsﬂbuc it snould also be reducad scill furcher
uncil the point Ls reached where tha costs of furcther control measures ara aot

jusctified in terms of the additional reduction in risk.

P PR

8L0s1 7N



ALARM LEVELS

21 Ia vinyl chloride monomer manufacturing and polymerisation plancs chere
should be a system for the automatic decection of high lavels of airborne
vinyl chloride in places where these may occur (see para 54). The following
coucentracions of vinyl chloride in the atmosphere of a working area should be

treated as alarm levels, signalling the need for evacuation and remedial
accion:-

(a) 15 ppe when measured over a period of 1 hour, or
(b) 20 ppm when measured agver a period of 20 miautas, or
(c) 30 ppm wrten measured over a period of 2 minutes.

Wnere a continucus mulci-point analyser (sea paragraphs 40-41) is usad, two
successive readings above the appropriate concentration will determine the
exiscence of an alarm level, ie 15 ppm over a period of ! hour and 20 ppm over
a period of between 20 and 30 minutes.

ASSESSMENT

22  Under the Coutrol of Substances Hazardous to Health Regulatioms an
smployer must not carry on any work which may expose his ezployeas to aay
substance nazardous to health unless he has made an adequate assessment of the
risxs to health crzated by the substanc2. The assessment involves idencifying
the nacure of the substance, the risks to cne health of persons who may be
exposed, cthe nature and degree of exposure which may occur during the course
of work and the gsceps to be taken to avoid risks to health. In order to
ensure effactive control of exposure o ﬁiuyl chloride, it is necessary to
collect and assess adequace data on the circumstances under which exposure may
arise. In existing planrs, most of these data will already nave been ,
obtained. All work activities wnich may ifnvolve exposura should be assessed
to idencify actual and pocential sources of emissica of vinyl chlaride vapour
into the worxing atmosphere. The nature and degree of exposure should be
studiad in eacnn case. - Ia Appendix 2, a flow chart gecs out a sampling
scracegy for thea assessment of axposura to toxic éubscances. Agsessumeat
permicts the formulacion of plans for the davelopuent and iatroduction of
effective engineering, operational and other measurss for the prevention or

control of exposure, for the maictenance
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of such measures and for the long-term monitoring of their effectiveness., It
also lndicates activities where the only reasonably practicable method of
prevancting exposure is by usiang respiratory protactive equipment. In existing
plants, operating experience and monictoring daca should already have led to
the incroduction of most of these coatrol measures.

23 The employer should ensure that whoever carries ocut Che assessmenc is

competeat for the purpose and has received adequate informacion, iastruction
and craiaing.

24 Examples of wark activities which may give rise cto exposure to vinyl
chloride include:-

(a) ctransport, storaga, discharging ianto containers, breaking down from
bulk, polymerisation, reclamacion and sampling of vinyl chloride or

macerials, including wasce, containing it in residual. or unreagcted
form;

(b) the cperatiom, clezniag, maiotenance aand repair of any apparatus or

' pracess plant used in the production and conveyance of vinyl
chloride or in its polymerisation and che handling and scorage of
freshly polymerised macerial.

25 An employer should consider not only the exposure of his employees

engaged upon work with vinyl chnlorlde but also that of:~

(a) other of nls employees not directly involved wich vinyl chloride wno
could be affected by that work activity;

(b) ocher pescple who may be exposed while on the premises, eg tne

employees of outside contracters engagad on maiantenance;

{c) wmembars of the public who may be affected by emissions and
discharges from the workplace.

26 To escimate the degree of exposure ta vinyl chloride by ighalation, it is

usually necessary to carry out a comprehensive personal acmospheric sampliag
survey. However, vinyl chloride in air estimations need not be carried out in

every individual case, particularly when sufficient information based ca
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b:evious measuyrements is already availabla in relation to a specific work
activicy or where it may be possible to group employees on the basis of
similarity of degree of exposure and ctype of work done to enable an adequate
assessment of likely exposurs to be made. It is important te study the
paccern of exposure of workers in different jobs and locations over whole
workshifts and to identify when and where the highest exposures are likely to
occur taking into account tha possibility af usnusual circumscances such as
plant breakdowns or emergencies.

27 It {3 important to carry out sufficiasnt sampling to enable accurate 8
hour time-weighted average concentrations to be calculated. However, shorter
tarm sampling may assist in the assessment of the performance of engineering
controls. The survey of exposuras should be extended over sufficient
workshifcs co ensure tnat the variabilicy of exposure is adequately studied.
Fucrther detailed information and advice is available in HSE Guidance Note EH
42 = 'lonicoring Scracegieslfor Toxie Substances',

23 It i3 recommended that the resulcs of tha assessment be racorded and a
copy provided on request at any reasouable time duriag workiag hours to

employees and/or their representativas ac the place of work.

29 The assassmeaf should be revised whenever there {s evidenca or reason co

suspecc that it is no longer wvalid, as a result of, for example:-

(a) a significant change in che work acecivicy; chis could be a change in
plant, processes or metnods of work thac might affect the nature or
degree of axposure, such as tne raising of process temperatures or
changes in engineering controls; .

(b) results of air monitoring at the work place revealing ac {ncrzase in

exposure;

(¢) daca arising from health surveillancs;

(d) new information on health risks becoming availabla,
CONTRUL HEASURES FOR MATLEZRIALS, PLANT AND PROCESSES

30 Whea considering appropriate control wmeasures for reducing exposure to a

toxic substance, cthe first scrategy to examine is substitucion wicth less
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hazardous materials, including the altaration of synthesis routes to avoid
using or producing toxic intermediates. Users or poteantial users of wiayl
chloridae and polyviayl chloride should consider the use of a lass cgaxic

substance but 1f that is oot passible control measures should be applied as
far as is reasonably practicable, irrespective of the size of che planc, to

minimise exposure of persaacnal co vinyl chloride.

31 Control may be considered adequace whan exposure to vinyl chloride is
effectively controlled to the occupational Coatrol Limics and as far below
them as is reasonably practicable in the particular circumscances. The
objective in applying materials, plant and process control measures is to
ensure adequate control aof exposure without tecourse to persocal protective

equipment so far as is reasonmably practicable.

Dasign and operacion

32 Equipment and procasses should be designed and operated to eliminate or

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

the need for maintenance or other work which reqdi:es the breaching of and/or
entry into plant ia which vinyl chloride is liable zo be present.

Ganeral ventilation

33 Good general ventilacion should be provided for roams and bulldings in
wnicn processes involving vianyl cnloride ar2 carried on and as far as possible

plant should be sited in the open.

Local exhaust ventilation

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

maintenance o@eraiious can be carried ocut safely.

Vanclng

35 M Industrial Air Pollution Inspectorate and HM Factory f{nspectaorate
should be consulted on any points relating to plant or stocaga where chare (s
the potential for the emission of vinyl chloride into the atmosphere to ensure
that both the public and the workforce are not at risk.

9
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Cleaning and waste disoosal

36 Waste polyvinyl chloride slurty containing significaat levels of resigdual

vinyl chloride should hg stripped of vinyl chloride prior to suitable treat-
ment of the liquid waste for genaral disposal.

Solid polyvinyl chloride wasce
should prefarably be dried before disposal.

Waszes arising from vinyl
chloride processes should ba handled and disposed of in accordance with the

Departmenc of Environmeat Waste Management Papar No 15: 'Halogenated Orgaaic

Wasctes — A Technical Memorandum on Arisings, Treatmeaz and Disposal including
!
a Code of Practicge’.

AIR MONITORLING

37 The objectivea of wmonitoring coacencrations of airborme vinyl chloride in

working areaa are:-

(1) to verify thac any technical measures and working procadures
maintain adequate coatrel of axposure;

(2) to detect abnormal increases in vinyl chloride~in-air levels which
may occur as a result of failure or malfunctioa of some part of the
plant or apoaractus, with refersncas to the short term alarm levels
for vinyl cnlocide;

(3)

to provide adequate records of che exposure of iadividuals for che
purpose of apidemiolongy.

38 The arrangements for monitoring require careful plavaiag to achieve

effective and efficient use gf resources. A formal air moanitoring plan should

be drawnm up and wmade known to all employees working in areas where vinyl

chloride is liable to be presenc. The plan should contain decails of the air

monictoring procedures and equipmenz that ars to be used to meet the objeactives
get out in para 37, iacluding decails of:-

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

employeses to be monitored;

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

sampling, fixed poiat air sampling;
10



(¢) the fraquency of alr sampling and the sicing of air sampling
equipment;

{d) che types of sampling and analytical equipmeat to be used;

(e) arrangements for the testing aad calibracien of sampling and

analytical equipment;

L2

(£) c¢he staciscical analysis and preseacation of the air sampling

results,

The information obtained from the faitial and any subsequent assessmesnts
snould be used when planning or revising the details of the monitcoring

procedures.

39 Static sampling will be the main method used routinely for assessing
compliance with the Annual Control Limit and detaction of alarm levels in
viayl chloride menomer production and polymerisation plants. In order to
assess compliance witih the 8 nour TWA Comtrol Limit personal monicoring will

be necessary.

40 Static sampling may be either by discoatinuous or coatinuously operacing
sequential systems, except at vinyl chloride polymerisacion plancs sited
within buildings whers only thae latter methods should be usad.

»

41 Where discontinuous air sampling Cecﬁniquas are used, the frequency of
measurements should be sufficienc to predict with a confidence coefficizac of
ac least 35% cnat there is compliaace with the Annual Conmtrol Limit, in other
wordg that the Control Limit value falls above the upper 95X confidence limit
for che true aannual arithmetic mean for the working area., The required

frequency will thus depend upon the variability of concentrations with tims.

42 Where vinyl chloride is handled intermitcently, moaitoring of exposures
by personal sampling should be done sufficiently often to ensure that
technical control measures and working procadures are adequate to keap

exposure bhelow the Concrol Limicts.

43 Large working areas will omormally require mors= than one monitoring point
and in such cases the average value of che measursments recorded should be
considered as the reprasentative value when assessing compliance with the

Annual Control Limic.
11
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Measuring equipmeat

44 The sensitivity, range, selectivity and speed of respoanse of an
analytical device should be appropriate to che duty it is required to pecforum.
Electrical equipment in flasmable atmospheres should be suitably coanstrucced,
protected acd installed; guidance is avatlable fia BS Code of Practice [003J.

45 The following techniques are among those suitable for detection aad

measuremeat of vinyl chioride:~
(a) gas chromatography
(b) infra-red absorption analysis
(c¢) £lame ionisation deteccica

Flame ionisation derteccion is not specific for vianyl chloride and may

therafore give readings which are greater than the actual concentration,

48 Gas samples may be takea by any technique which i3 recognised and

acceptable for the amalytical techaique co be used.

47 A comprehensive description of the various analytical techaiques
available for the measurement of vinyl chloride sra given in 'The
Decerminazion of Vinyl Chloride: A Planc danual - Analycical decaods for the
Controi of Viayl Chloride Concentracticns La and Around Manufacturiang and
Process Plancs' publisned by the Chemical Industries Assoclation Limited,
Alembic House, 93 Albert Embankmenc, London SEL 7TU. Dacails of one of the
personal sampling mechods used by HSE are availlable ia MDHS 24 - 'Viamyl
Chloride in Air: Laboratory method using charcoal aboscbenc tubes, solvent

descrption and gas chromatography'.

Location of sampling points for f£ixed analysars or automatic sequential fixad

point samoling systeas

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

rapraseatacive of cnac breathed by the workers. Tne probes should norzally

12
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ba sited at breaching height and at local places where the air movement is
reprasencacive of cthe general wocking area and should oot impede the movement
of workers, access to or oé;racion of equipunent.

49, Other locations for sampling points may alsc need to be chosen so that
aay increase in concencratiomn of vinyl chloride arising as a result of leakage
ot plant malfunction can be decected as soon as possible (see para 54).

Acguracy and calibracion

50 If a3 measuring system is used which records vinyl cnloride and other
substances withour being capable of distinguishing between chem, che rasulcs
aobtained should be regarded as represeanciang vinyl chleride only. Special
consideracion may neced co be given to the {ncerpretation of results where
ther2 are indicacions that the Coantrol Limit is being exceeded but it {s known
chat this is due to other substances.

51 The pracision and accuracy of the sampling systams used should be

iavestigated aver the vinyl chloride in air concentration range of 1-30 ppa.
An accuracy of * |0% wichin this raage {9 sacisfactory. The method used and
the results obtained should be recorded. '

32 Measuring equipmenc should ba calibrated regularly, in accordancs with
the agreed a3ir monitoring plan, using the @ost appropriace technical methods.
The calibratien of automatic air sampling Syscems should preferably iavolve
the injection of air samples contalining known amounts of vinyl chloride ince
the system at sampling poincs, rather than directly into the analysing
{ascrumencs.

Laak decection

S3 Leak dectection may be carried out by the following means:-

(a) porctable analysar;

(b) mobile sampla line actached to a moa-porcable analyser;

(e¢) wultra-sonic leak detector.

13
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Alarm syscems

54 Whatever sampliog system i3 used for routine mcaitoriag, there should
also be a systam for the aucomatic deteczion of high levels of airborne vinyl
chloride in places where these may occur, eg in the event of plant failure.
The alarm system may be {ntegrated with a continuously operating or permanent

sequencial system provided for the purpose of air monitoring.

Recording and presencation of resulcs

55 The resulcs of all actmospheric monitoring at fixed points should be
available for inspection by persoomnel working in areas where vinyl chloride is
liable to be prasent and their representatives ac any time during a working
period. Where continuously operating multi-point sequential sampling mechods
are employed, the results should bz displayed as far as possible within cwo
hours of cthe end of each shift samplad. Where discontinuous method and/er
personal monitoring ars used, the results sh&uld be displayed wichin 24 nours

of complation of the sampling period wnece possible.

56 In che areas where continuously operating multi-point sequencial sampling
and analysing equipment is installed, results sthould be summarised on a shifc
basis for each identifiable work area showing the average concantration in the
area. Basic details of the position and number of sampling poincs cogether
witn the frequency of sampling and ahaly:ical machods usad should be {ncluded
at che baginning of tne series of records and chereafter need only be racorded

when changes occur in the monitering procedura,

57 In che areas wnere sampling {3 carried out octher than oa each shift, the
individual time weighted average results should be recorded. These should ba
sumuarised on a monthly basis showing the averaga concentracion at each

locacioa wicth an analysis of the distribucion of tne individual resulcs.

53 Records of maintenance and monitoring should provide sufficient inform-
ation to enable employers, self amployed persons, persans in control of
preaises, employees and/or their reprisencatives at cne workplace, and

enforzing authorities to:-

14



39

(a)

(&)

(c)

(d)

The

(L

(2)

~

ascertain whecher maintenance or monitoring has been carried out;
woanitor the perfarmance and effectiveness of control measures;

gain access to icformation on any defects or matters requiring

attention and on the ramedial action taken;
identify exposure trends.
records shauld contain at least the following iaformation:~

Leakages of vinyl chloride

{a) description of area or planc inspected;

(b) dace of inspectibn;

{¢) time of igspection and shift;

(d) scatement of any dafects or laaks found that mighc result ia
che release of vinyl chloride vapour above the 8 hour TWA

Control Limit or alarm levels;

(e) significant uncontrolled or abnormal emissions of vinyl
chloride to the atmosphere reported coa HMIAPL;

(£) indication of action taken following discovery of faulcs;
(g) name, siznature and appoincment of person making inspection.

Examinacions of ventilacion aquipment

(a) location and type of plaat;

{(b) date of 2xamination;
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(3)

)

(c)

(d)

(e)

(£)

Excursions above the alarm levels as decected during area monitorinz

iastruments used and results of instrument readings;

defacts noted;

actioa taken;

came, signature aad appointment of persaan makiag examinatioa.

(a)
(é)
(e)
(d)
(£)
€9

(r)

part of factory to which the record refers;

precise location within the faccory;

dace, cime and (wheras known) duration;

maxiium tine weighted average concentrations recorded;
result of invescigation;

actioa caken;

name sigracture aad appointment of person makiang iaspection.

Personal monitoriag

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

(£)

name of employse;

dace;

cinme and duracion of exposure;

time weighted average concencracions tecorded;
precise ducy and working araa witgin factory;

naturae and nominal sfficiancy of respiracory protactive

equipmene (if woran).

16
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The results of personal monitoring should be summarised on a monthly basis by
job category in each plaat in addition to shift results.

60 If respiracory protective equipment i{s worn by any persoanel duricg air
monitoring exercises, this should be racorded togather with the nature aad
nominal procection faccor of the equipment to enable an escimarze of the

'actual' expoéhre o ba made.

61 Records may ba kept in any suitable form, including microfilm, couputer
or similar techniques, provided chey satisfy che foregoing requiremeats and

can be recrieved readily whea requiread.

62 Racords of air mconicoring should be kept for ar least 30 years. Ia the
long term, air monitoring results may be kept in the form of nonthly
summaries, but in this case the detailed shift records on which they are based
should be kapt for ac leasc 1 year. Records of leakages of vinyl chloride aad
examination of veatilation equipment should be kaptc for at least 2 years.

PERSONAL PROTECTLIVE EQUIPMENT

Respiratory pratective equipment

63 Whare adequace control of exposure to vinyl chloride cannot be achieved

’ -
by anormal engineering coatrols and tne provision of further control measures

for macerials, plant and processes is not reasonably practicable, workers
should be provided with adequate and sujicable respiracory protective
equipmenat., The term 'adequate' with raspect to respiratory protective
equipment refers to zhe ability of che equipment te protact the wearer;
"suicable’ refers to the correct matching of che equipmenc to the job and co
the person. To be coansiderad adequate and suitable, respiratory protective
equipment rmust be correctly selected and used. It should be noced tnat che
nominal protection factor of respiracory protective equipment can only be
achieved {f che face fit of the equipment i3 very good. In che case of vinyl
chloride, this means comprassed air line or self-contained breathing apparatus
of a type approved by or conforming to a standacrd approved by cne Health and

Safacy Execurive.
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64 Iao particular, adequate and suitable breathing apparatus must be worn:=-

(1) whea {f is oot reasouably practicable to remave winyl chloride
vapour by local exhaust ventilation, 2.g. when opening equipment
which may release appreciable quantities of vinyl chloride co the

atmosphera and during the maintenance or repair of equipment. No
such operacion should be couducted without a permit-to-work issued
by a competent person dasignatad by the employer for this purpose.
Precaucicns should be takan o ensure thac other unprotected
personnel in the vicinity are aot liable to be exposed to
concentrations of vihyl chloride above the 8 hour IWaA Coatrol Limict;

(2) during encry into confined spaces which have noc been certified by a
competent person as being safe for entry wichout breathing

apparatus,

65 TFollowing an alarm, adequate and suitable breathing apparatus should be
wora by any persoa remaining fin an affected area until cthe alarm is over. The
source of an escape of vapour should be ideacified and appropriace corractive
actioa taken withouc delay.
6o It is racommended that no persoa should be requirad to rely for
proceccion on respiratory protactive equipment unleds-he has succassfully
complacted 2 training or refresher coursa on che usa of such aquipment within
the previous 12 months and has been issued with a certificace to this effect.
The crainiag or refresher course cpuld include the following:~

(a) principles of operacion and use of equipamenc;

(b) practical use, correct ficcing, etc;

(e) limicacions of the squipgent;

(d) common defects and action raguired;

i3
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(e) company arrangements for issue, cleaning, main:enaucﬁ, ates

(£) wnen it is to be u;;d.

67 A regiscer of authorised perscunel trained in the use of respiracory
protective equipmentc should be kept teogether with a record of each person's
craining. All breaching apparatus should be maintained in a c¢lean state, in
good repair and in efficlent working order. It should be inspecced every l4
days and dafects identified and remediad immediately. . The maintenance
schedules should specify that the compressed alr supplied to the wearsy of
breathing apparatus should contain not more tham 5 ppm carboa monoxide ar 500
ppm carbon dioxide or 0.5 mg 03 0il mist and except for these should be free
from contamination by dustc, dire, metallic particles or any other taxic or
irritant substances whatscever., The maintananca schedules should also include
cne source of comprassed alr, che air line, particularly the coanections, and

proper cleaning and reissue of equipment.

68 No respiratory protactive equipment which has been used should be wornm
again by another person unlass it has been thoroughly cleaned and disinfec:e@.

69 Rucords of maincenance and inspection of raspiratory protective equipment

should iaclude the following information:-

(a) npame and description of equipmegcﬁ

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

(c) da:; of inspection;

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

(2) name, sigmaturas and appointument of parson making inspectioca.
These racords should ba kept for ac least 2 years.

Protactive clotning

70  Uoder normal circumstances, where vinyl chloride is handled wichin
19
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enclosed plant, there may be no need for the wearing of spacial protective
clathing-by process workers. However, certain circumstances, such as entry
into confined spaces or some majatenance work, may require the use of special
protective clothiag. Such sicuations should be fdencified as part of the
general assessment. The standard of clothing necessary will depend upon the
nature of exposure. For example, where substantial body coatack can be
foreseen a high standard of protective cloching should be prcvidcd,.eg
completely enclosing air-fed suits (where respiratory protective equipmant s
also necessary) of wire raeinforced PVC, or ovaralls of PVC-proofed matecial,
compleced in all cases by PVC gloves and boots. Where an area is relacively
free of wvinyl chloride, having perhaps bees cleaned by means of high pressura
hoses or other methods, overalls of materials such as terylene or cottea, zay

be adequace.
PERMITS TO WORK

71 A peraic-to-work is essentially a documenL which sets out the work to be
done and the precautions to ba taken. It predecermines a safe procedure and
is a clear record that all foresaeable hazards have been coansidered in advance
and chat all appropriate precautions are defined and takea in correct
sequence., [t does not, ia jitself, make'che job safe but is dependeat for irs
effectivenass on the persons concerned consclenciously carryiag out the '
requiresencs of the permit. There should be provision on the permit-to-vwork
for the persons auchorising the work to signm to this efface and for tne
parsons carrying out the work to sigun cine document at each stage of che
oparation as it is completed. Permirs to work should be {ssued for all
entrias ingo confiaed spaces and for certaisn maintenance operations., Copias
of all permits~-to-work issued should be kept for a oinimum period of 2 years.

Confined spaces

72 In tnis Guidance Note the term 'confined space' inecludes any chamber,
tank, vat, plit, pipe, flue or similar confined gpace such as, for example, a
reaccor, duct, or bunkar in which vinyl chloride vapour is known to be or 1is

liable ro be prasent,

73 Unlass adequate precautiocns are takan, eu:ré into a confined space

involves a particular risk of exposure to very high levels of vinyl chloride

or lack of oxygen. Concantrations of vapour may even be such as to iavolve a
20
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risk of persons being overcome with 2 consequent risk to life, in additiocn to

the possible long-term effeccs of exposure. Plaac should be designed and
operated so as to reduce to a minimum ctime spent in vessals and the number of

occasions requiring entry.

74 In order to reduce the potemcial sho:c?:a:m and long-tecw risks, eantry
into confined spaces should be scricetly coatrolled. A permit-to-work system
should be operaced and other special precautions taken as outlined in HSE

Guidance Note GS 5 - 'Entry into Confined Spaces'.

75 Whenaver a person enters a confined space for any purpose, a lifeline
should be worn or, where chis {s not practical, some other mathod should be
used, to enable a second persoan posted outside the coafined space £o keep in
constaat coatact. The secoud parsoa should be able to raise che alarm and
equipment and trained persoamel should be readily available for rescue
purposes. All workers 1uvolveg in any way with work in confined spaces should
be fully trained and conversau:hwith the organisation’s agreed emergency

proceduras.

76 Unless a confined space has been certified in writing by a competaat
person as being, for a specified period, safe for entry without breaching
apparatus and :qg period has aot expirad no person should enter or remaiy in
the confined space for any purpose unless he is wearing suitable breaching
apparatus. The permit-to-work should specify tha type aad stcandard of
personal pratective equipment to be worn and ‘all other necessary precautions

to ba takea.

77 Entry into a conficed spacs wichout breaching apparatus should not be

authorised by a competant person unless:-

(a) effective sceps have been takan to pravent the entry of any vinyl
chlotidervapour or other dangarous fume and

(p) any sludge or other depasit liable to give off vinyl chloride or
otner dangerous fumes has been removed and no other maceriasl liable

to give off dangsrous fumes is present and

(c) the space has been adequately ventilaced, tested for vinyl chloride
and other dangercus fumes and has a supply of air adequate for
respiration. ’ )

21

e A et A

PEOSE TN



e e 1T ST T cadeged AW (e e

<

If chere is a possibility that the proportion of oxygen in the air of a
confined spacs has been substantially reduced no persoa should enter or remain
in such a spacs unless he {s either wearing suitable breathing apparatus.
Alcarnatively the space should be adequately vencilared and a competent person
should cest and certify it as safe for entry withour breaching apparatus.

Maincenance operations

78 When a noan-routine operation or malfunction may cresult in the releases of
vinyl chloride to the atmosphera, adequate and suitable breathing apparacus of
® type approved by HSE should be worn. Wherever possible special measures
should be taken to prevent emissions of vinyl chloride. Such operations
should cot be conducted without 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 persoannel are nof exposed ¢o

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

79 All planc, especially that from which vinyl chloride may escape or which
is provided for the purpose of controlling exposure to vinyl chloride, should
be maintained to a high scandard in order to limic the exposura of workers ce
vinyl chloride. Maintenance procedures should iaclude regular aad thorough
examinations by a competent pecrson at appro}ria:e iacervals of those parts of
tne plant ac which laakages of vinyl chloride may develop over a period of
time. A sultable instcrumeat giviag a direcc read-out of rche concentracion of
vinyl chloride-in~air should be used for leak detection during such
axaminations. All defects found snould be remedied promptly and the results
of maiotenanca exanminations and details of remedial action taken recorded.

30 Ragular axaminations and tascs should be made of ventilation equipmeat
and otner cechnical control measures by a competent person, using instrumeants
wnere appropriace, to check the performance of such equipment as part of 3
planned preventive maintenance programme. Whera ventilation plant is provided
in pursuance of Regulacion 7 of the Concrol of Substances Hazardous to Bealth
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Regulations, maintenance should include a visual check at leas: once a week to
identify obvious defects and a thorough examination and tesc by a competent

person at least once a2 year. Details of such examinacions and cests, defects
found and remedial action taken should be recorded.

EMERGENCY PLANNING

81 A procedure for dealing with a subscantial escape of vinyl chloride
ghould be prepared and updated as often as is necessary. The objective is to
ensure that all employees who may be affected are trained and practiced iz the

arrangements for dealing with such emergencies. The emergency plan should -
cover:-

(a) che definicion of the type of situationc to ba considered as an

emergancy;

(b) raising the alarm;

geost Wn

(¢) evacuation of the immediate area aand adjacenc arsas liable to be
affected;

(d) counctrol of the occurrence using site resources;
(2) oplantc shut-down and containment ¢f viayl caloride leaxkage, and
(£) obraianing assistance from the emergancy sarvices. -

The booklac “Recommended Procaduras for Handling Major Emergencies”, published
by the Chemical Industries Associaction Ltd., Alembic House, 33 Albert
Embankment, London SE1 7TU, provides usaeful {nformacion and advice on this
subject. [t should be aoctad tnat the Control of Industrial Major Accident
Hazards Regulations 1984 will apply to some vinyl chloride installations and

may require the praparation of on-site and off-site emecgency plaans.

82 Jnenever abnormal emissidns occur which affect che anvironment
significancly, ctne Discricc Inspector of HM Ianduserial Air Pollucion
Inspectorate and the local authoricy must be iaformed immediately. Production

should oot be continued with emissions ouzside che limizs allowed without
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baving consulted the Distriec lnspeccdr. Under the Notificacion of Accidecnts
and Dangaerous QOccurregces Regulations 1980 the sudden, uncootrolled release of
1 tonne or more of vinyl chloride, eg. by rupture of a bursting disc, musc be

notified to the HSE immediately.
REGISTERED WORKERS

83 In plants subject to the requirements of the Vinyl Chloride ACoP, any
worker identified during the assessment procedure required under Regulatioa 6
of the Control of Substances Hazardous to Healch Regulacicus as likaly co be
affected by occupational exposure to vinyl chloride should be designated as a
‘regiscered worker'. A register of such workecrs should be kept by the
employer. "Any worker generally speanding less than 252 of his working year -
exposed to vinyl chloride nead not be designated as a regiscered worker.
Considerarion should also be given to designating cother perscas working
regularly on site, eg coanfractors' employees, as regiscered workers where
chers {3 the potential for exposurs to vinyl chloride oa a scale similar to
that for an employer's own employees and the assessaent warrants such action.

HEALTH SURVEILLANCE

84  Health surveillance of regiscarsd workers is intended to detact, as early
as possibla, any harwful effecrs associated with exposura to vinyl chlovide at
work. Tha inicial assessmenc considers cthe {adividual's fitness to work with

vinyl chloride and ascablishes baszline wmedical informacion wich regard co

registered warkers.

.

85 Workers should be subject to periodic assessment to check zheir fitness
to coatinue working with vinyl chloride. The assessment may also provide
additional informacion which might lead to a fullar understanding of the
coxicological effects of vianyl chlorida, Such data could also be of value in
any future spldemiological scudies. Each person should be subjset to medical

reassessment:-

{a) ac intarvals of not mor= than 12 mounths;
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() 1f he has reporced symptoms which could be actributable o vinyl

chloride exposures;

(e) 1f, in che opinion of the appointed docter, he requires further

medical assaessment;

(d) whan he has beea abseat from work because of any illness for & weeks

Qr more.

86 The medical assessment of each individual is cthe responsibility of the
appointed doctor but it will aormally include:-

{(a) a full history, both clinical and occupational;

(b) a clinical assessmenc wich particular reference to the abdomen, skin

and extremities, and

{(c) such further tests, including radiological sxamination and:
liboratory tests, as may be indicatad by the results of (a) or (b).

37 The employer should ensure thar the laaflec “Vinyl Chloride and You” is -
given to every worker on commencement of his employment. Cocples can be
obtained free of charge from any office of the Health and Safaty Executive.
88 The employer should also ensure that each employz2e ig aware that he has
the right co requesc a writcen record of the resulrs of any-health'
survelllance procedures. [f abnormal findings ars present the individual may,

if he consents, be referred to his Family Practitioner,

89 Where medical examinacions need to be carried out adeqda:e facilities
should be made available. The facilicies snould comprise 3 room which {is
properly cleaned, adequately warmed, well ventilatad, suicably furnished and
provided with a wash basin equipped with het and celd ruaning water, scap aad
a clean towel. 1If it is not reasomably praccicable to provide hot and cold
running wacer, a means of heating water should be provided wichin the rocm.
The room should be suicably quiat and not permic ordinary conversacional
voices to be heard outside it9 walls. The room should be sat aside for the

exclusive purpose of health surveillance whenever {t 1s required.
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Where the oumber of employees te be examined or assessed is substantial, a
suicable waiting area should be provided. An adjacent lavacory with hand-
washing facilicies should be provided for amployees who may be raquired to
provide specimens for biclogical testing.

90 Arrangements should be made for any employee who i3 a registerad worker
to present himself, during his norwal working hours, for medical examinations

and any addicicnal tasts as may be gecessary. Employees should cooparate in
such examinations and tests.

91 Tha basic occupational health record of a registered worker's health
surveillance should coasist of at leasc the following iaformation:-

surname, foreoames, birth surnames, sex, date of birth, place of birth,
(town and country), permanent addrass, Maclonal Insurance Number,
National Health Service Number, data of commencement of prasent
employment, and a historical record of jobs performed whilsc ia thac
employment, with appropriate decails to indicata likaly exposure.

92 These records may be kept in any suitable form provided thac chey satisfy
the foregoing raquiremencs and can be retrieved readily whea required. They
should be kapt in a2 form compacible with and capable of being linked to those
for monicoring, so chact it is possible co compare the satura and degree of
axposura ta winyl chloride wirh effects oa " health. The health record of a

regiscered worker should be kept for at least 30 years from the date of che
last entry. )

93 Some of cthe conditions associated wich exposure to high levels of vinyl
chloride, particularly angiosarcoma of the liver and portal hypertensica due
to noa-circhotic periportal fibrosis, may have prolonged latant periods with
syuptoms not appearing until several years after axposure, possibly afrer a
vinyl chloride worker has retired or transferrud cto other work. In all cases
when a vinyl cnloride worker leaves a company, ceases to be 3 registered
workar or transfsrs to another location, a letter should be seat to his Family
Practicioner oy che appoinced Doctor. Appendix 3 concains a suggeated leccer
for sending to an employee's Family Practitloner and Appandix 4 a suggestad
form for cthe employee to give his consent for the Appointed Doctor to discuss

his medical and occupational hisctory with regard to his exposure to vinyl
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chloride with his Family Practitionmer. Both the suggestad latter and Eorﬁ\of
cousent have been approved by the Ethical Guidance Committee of the General
Medical Counci{l. Appointed Doctors are recommended to place copies of any

letters anad forms of coasent in the occupational health records af the
employees concerned,

94  Whea an employee ceases to be a registered worker, but coantisues to work
ac che 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 88.

INFORMATION, INSTRUCTION AND TRAINING

95 Eaployers should ensure that eaployeas receive adequate i{nformacion,
inscructica and ctraieing, so that they are aware of tne nature of the hazard,
che exteat of cthe risks from exposura to vinyl chloride, the precaucioans ta be
observed to minimise these risks and the role of joint consultation. .
Employers should also easure that employeas of concractors and ocher persoas
working ian arsas involving potential exposure to vinyl chloride have received

similar ioformation, instruction and crailning. The topics covered should
tacluda the following:~-

(a) health hazards of vinyl chloride;

(b) contents of the vinyl chlovide ACeP;

(c) general methods ocutlined in this Guidance Note and che laaflec
'Vigyl Chloride and You' for protaccing persons from the health

nazards of vinyl chloride and tha anmed for health surveillance;

(d) correct operatiom of the plant wich which che employee is concerned;
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(e)

role of the employee in observing safe working methods;

()

correct usea of respiratory protective equipment aud any
perscnal procective equipment;

other

(g) sigunificance of monicoring procedures and results;

(h) relevant emergency procedures;
(1) relevant rules relating tc vinyl chloride;

(3) procedures for reporting dafects in planc and equipmeacr.

It should be noted thac Regulation 4 of the Control of Induszrial Major
Accident hazards Regulations 1984 requires a manufacturer to provide evidence

that persous working on a site are informed, trained and squipped as necessary
to ensure their safecy.

96 Basic information, inscruction and training should be provided oa

racruitment and should be supplemented at regular intervals by traiaing, “on-

the—job” refresher courses, talks, notices, leaflecs or other methods in order
to create and sustain a high lavel of awareness amongst employees,

97 Any persoa wino carries out any assessment, air moaitoring or maintsnance

cagks wnhich require the use of instruments should be given additional imstrue-
tion and ecraining concerning their use including:-

(a) objecrives of air moaitoring;

(b) correct use of the inscruments;

(¢) sampling tachaiques;

(d) anmalysis, incerpretacion and ra2cording of rasults.
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FACILITIES

Washing and changing facilities

98 Adequate washing and changing facilities of a high standard should be
provided. All the facilicties should be kapt claan, warm and in good repair.
Washing faciliéies should include showers for the use of persoas whose skin
may be contaminacted by vinyl chloride. Changing facilicies should be dasigned
to ensure that clean clothing and chat wnich may be coataminacted by vinyl

chloride are kept separace,

Arraangements for eacing, drinking and smoking

99 Employees should anot eat, driank or smoks in areas liable to be
contaminated by vinyl chloride, so suitable facilities for these purposes

should be made availablae,

100 Where a number of employees are involved, suitable facilities for use by
perscous who remain oa the premises during main meal intervals should consist
of a canteen, mess—goom or other suitable eating area. This should be
provided with suitable rables and chairs and faclilities for the storage of
food and driok, whecher the food and drink is supplied by the employers or the
employees. If drinking fountains are provided they should be installed so as

to pravent the water from becoming contaminaced.

10l 3mokiang should not be permitted except in areas set aside for the purpose

because of the fire and explogion risks associated with vinyl chloride.
NOTIFICATION TO THE HSE

102 Employers are requesced co notify BMFI ac HSE Ar=a Offices and HMIAPL ac
District Offices of proposals for the installacious of new plant or
modification of existing plant. Such notificacious should be made at the
desizn staga. Viayl chlovide comes within the zroup of substances defined in
Class 2 of Parc LI of Schedule ! of tne Notificacion of Imscallactions Handling

Hazardous Substances Ragulations 1982. The Ragulacions cequire iniclal
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cotification to HSE of any site handling quantities of vinyl chloride in
excess of 25 connas wich resotificacion at three times this figure. Vianyl
chloride also comes wichin the definition of a flammable gas as set out in
Schedule 1 e(1) of che Control of Indusctrial Major Accidenz Bazards
Regulations 1984, Nocificacion to HSE is required under Regulatioce 4 at

SQ tonnes of vinyl chioride and for Regulatlous 7-12 at 200 toanes for process
and storage or 300 tonnes for isolaced sctorage. Wotificatioam to HSE is alsc
required of significant modificacions to the industrial accivicy for
inventories exceeding 200 or 300 tounes for process and storage or isolated
storage respectively., For furcher decails, veference saould be made to the
appropriate Regulacions (see Appendix 6) and associated guidance published by
HSE.

RECORLS
103 Thera are a aumber of references in various sectious of this Guidance

Note to the keeping of regiscters and records. For ase of refarence thase

requirements are summarised in Appendix 5.

104 Where an empioyer ceases to cperate, it {s recommended tnat the Health
and Safsty Executive be aotified and the records of air monitoring and

employees' occupational health records transferrved to HSE,
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APPENDIX 1

PROPERTIES OF VINYL CHLORIDE

LY

SYNONYMS . -

CHEMICAL FORMULA

PROPERTIES
General
Physical Boiling Poiat
Freezing Poiat
Flash Point
(open cup)
Liquid Densicy
Vapour Densicy
Solubilicy
Chemical

YC, Vinyl Chlacide Monomer, VCM,
Monochlaroechylene, Monochloroechene

CHy = CHCI

Vinyl Chloride is a eolourless gas at
ambienc temperature and pressure with a
sweatish odour ac high c¢oaceatrations.
I¢ 13 pormally stored and handled under
prassure as a colourless liquid

-13.9¢¢
~-153.7%C
-789¢C

0.983 (at 20°C)

2.15 (relative co air at 20°C)

Readily soluble in most organic solvancs
but only sparingly ia water

Vinyl chloride will polymerise
exothermically under the influeace of
light, air, oxygen and iniciators suech
as benzoyl peroxide. Pure vinyl
chloride i3 thermally stable to quite
hizh temperaturss, however, peroxides
formad by siow reactioa with oxygen in
air may iniclace polymerisacion.
Stablisers, such as benzoquinone or
p-methoxyphenol, and storage ia an
oxygen free acmosphere innibic
adventicious polymerisation
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APPENDIX 3
Dear Doctor

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

Hr/HI‘.‘S/Hi!! CC B P EIEIEOIPNPIRIEOIIPIPOEOIOIOICOREONROESEIOEPRBSBOTUERSES
Da:a ot Bitth Ces PO PPTIQERPRISIOIEOIERIPTYOIVTRISEOIRIETDR

AddreSS ceratsertctassasrarscosanssenacrtenctnconsnnsssnssnasanasacsse

LI I R N R R R R R R I I I R R A A N I N N N NN N RN E RIS I I N Y

is about to lesave/has just left employment here where he/she was
registered as a worker potentially or actually exposed to vinyl
chloride monomer (VCH).

Exposure cto high levels of VCM has been associated with angiogarcoma
fibrosis

of the liver, portal hyperteasion due to nen-cirrhotic peripoccal/and

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

.Other effacts have been reported as occurring ian workers chrouically

exposed co\vinyl chloride monomer at similar levels of exposure,
although such reports hava been disputed by ochers. These include
tumours of tne brain, lung, haemo-lymphopoiatic syscam, and skin
(malignant melanoma), lung function disorders, chrombocycopoenia and
immune complex disorders. Ef?eccs on reproducticn have also been

reported.

Whilsc exposure to such levels is ualikaly co nave been incurred since
1975, cthe latent period particularly for the first two above mentiocned

conditions may be proloanged.

May ! cnerefore sugges:t tnac this leccer which (together with che

patients form of consent) has been aporovad by the General Medical
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Council, be filed ia your patient's NHS record card. Should any
clinical suspicions along these lines arise in the future you might
like to coosider coatacting me or my successor. I hold, and enclose a
copy of, your patisat's signed informed consent to this which means
that you geed got hesitate from taking such a step early in your
considerations of differantial 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 celephone book under
Health and Safecy Executive would know the whereaboucs of your
patient’'s factory medical and exposure reccrds which are being

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

If you would like any further information or explanatious, please do
not hesitate to contact me now or in the fucure. I will be glad co
.

assist {n any way possible in the {ncerestcs of your patient’s, our ex-—
enployee’'s, well-being.

Yours sincerely,

APPOINTED DOCTOR ‘
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(Give surname

. and full fore-
names, give dace
of birth chus

eg 3 SEPT 16

APPENDIX 4

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

MEDICAL SURVEILLANCE

)
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hereby give consenc for the Appointed Doctor or the Area Employment
Hedical Adviser to discuss with my family doctor my medical and
occupational history and I alsc consent to the release to my family
doctor of such records insofar as they relate o my exposure te Viayl

Chloride Monomar.

I confirm Chat Dr .icuitasvccccesvonsssesneasssssy Appointed Doctor
has explained to me che rzasons for chis coanseant being sought and L
believe that I have understood thess reasoans. I agree zc a copy-of
this conseat and explanatory lagter, whicn [ nave sesa, being seat to
my preseat family docCor, DT .eecieevvinsencsascnscsaccoceasnsacanse,

Of L AR AR AN S AR N RN RN N NN A NN NN YRR NN R PR RE Y]

Sigmed .cciiiteertintinanteisersioannnne

JAL® . iieecimiitae st et o utannnan oy

fitness $ees s e casT et tsetcsesrNavsRIVER SN
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APPENDILX 5

RECORDS

The records which should be kept in relation to the coutrol of vinyl chloride
at work are summarised below with cross references to the relevant paragraphs

of the mai
(a)
(b)
(e}
(d)
(e)
(£)

(8)
(h)

(1)
1
(k)
(1)
(=)

Records ma
ginilar ce

n text of the Guidaace Nota.

Assegsment (paras 22-29);

A:mosbheric monitoring (paras 55-57);

Maintenance of monitoring equiment (para 58)
Leakages of vinyl chloride (para 59(1);
Examinations ;f veantilation equipment (para 59(2))

Excursions above the alarm levels during arz2a monicoring (para
59(3);

Personal monitorving (para 39(4))

Names of persons ctrained and autiorised to use respiractory
protective equipment (para 66);

Inspections of regpiratory protective aquipment {para 69);
Permits-to—work (paras 71 and 77);

Maiatenance of control measures (paras 79 and 80);

Regiscar of ragiscered workers' (para 83)

Qccupational health records of regiscterad workers (paras 91 and 92).

-

v be kapt in any suitable foras, including microfilm, compucar or
chniques, providad tney can be reviewsd rezaily whea raquired.

Ozcupacional health records should be kapt for 50 years afcer che lastc encry
made in them. Racords of z2cmospheric monizoring should be kapt for at least

30 years.

All other racords should be kept for a miaimum of 2 years.
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APFENDIX 7
CHECKLIST OF MAIN CONTROL MEASURES
. CONTROL iZASURES FCR MATZRIALS,

FLANT & FRCCESSES
(Paras 30-36)

CONTRQIL OF TXECSURS
(Paras 19-20)

AIR MCNITORING
(Paras 37-62)

FERMITS~-TQ=-4CRK
(Faras 71-78)

ARESFIRATCRY FRCTZCTIVE SQUIFMENT
(Faras 63-69)

HADITEUANCE OF CCNTROL FEASURES
(Faras 79-50)

Plant should te deslgned and operatad
to minimise exposurs to vinyl chloride

Plant should te sited in the open
wherever pecssitle

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 and zaintenance

Fersonal exposure to vinyl chloride
should ts conirolled to below 7 ppm
8 hour TWA

Vinyl chleride in the alr of working
areas should te conirolled to helow
3 ppm averaged over a year

Fersonal monitoring is requiresd to
check complianca with the 8 hour TWA
Control Limit

A static monitoring system is required
for the menitering of vinyl chloride in
the alr of working areas

Air monitoring system required for the
detaction of .hiigh levels of vinyl chlori
and to sound an alarm at the following
levels:

15 ppm measured over 1 hour
20 prm measurad over 20 minutes
30 ppm measured over 2 minutes

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

All persecanel involved must te properly
trained

Required for certain operations, eg
entry into conflned spaces, naintenance,
dealing with leaks of vinyl chlgride,
emergencies, etc

Cnly equirment of a type approved or to
a standavd aporoved ty H3E to Tte used

To te used only by tralned azd authorise
personnel

Regular and thorouzh examinatlons of
plant required, especlally where leaks
may occux

Regular examinations and tests of
ventialtion equipment required

Regular checks of other control measures
to te carried out

L



LA A e

CF LRI T e e A e L,

APPENDIX 6
LEGAL REQUIREMENTS

Some additional legal requirements relevant to the handling of viayl chloride
may be found in the following:-

The Health and Safety at Work ete Act 1974

The Factories Acc 1961

The Alkall etc Works Regulation Act 1906

The Emissions inco the Atmosphere Regulations 1983

The Control of Pollution Acc 1974

The Control of Substances Hazardous to Health Ragulacions 198

The Notification of Imstallacions Handling Hazardous Substancas
Regularions 1982

The Control of Industrial Major Accident Hazards Regulatious 1984
The Dangerous Substances (Coaveyance by Road in Road Tackers and Tank
Containers) Regulations 198!

The Dangerous Substances (Coaveyance by Road in Packages atc.)
Regulations 198~ )

The Classification, Packaging aad Labelling of Dangerous Substances
Ragulations 1384

The Notification of Accidents and Dangerous Occurreaces

Regulacions 1980

The Reporting of Accideats and Dangerous Incidents Ragulacions 198-
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EMERGENCY PLANNING
(Faras 81-82)

HEATLTH SURVEILLANCE
(Paras 84-54)

INFORIATION, INSTRUCTION & TRAINTNG
(Paras 95-97)

Suitable plans required to deal with
foresseeahle emergencies

All enmployees should be familiar with
relevant emergsncy procedures

‘Registered workers should undergo
regulayr medical examinations

All employees should recelve adequate
information, instruction and training
on the hazards of vinyl chlorids, the
precauticns to te observed and the role
of joint consultation
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