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INTRODUCTION

l Vinyl chloride i3 a colourless, highly flammable gas at room cemperatura
and actmospheric pressure. It 1¢ oormally stored and handled under pressura
as a colourless liquid. It has a slightly swaer odour dacectabls at
concentrations above 2000 ppm. In tne UK vircually all vinyl c¢nloride {s used
as scarctiog material for the production of polyvinyl chloride (PVG)
homopolymer; a small amount i3 used for copolymerisacioa with vinyl acaczace.
PVC is used excensively in pipes, flooring, nome fuyrnishings, slectric cable

insulacion, blow moulded concainers, packaging and records.

2 Tnis Guidaoce Notz nas been prepared on the basis of joint discussions
becween represencatives of tnhe Confaderation of Bricish [odustry, the Trades
Union Congress and cthe Healch and Safery Executive within a Worwing Group of
the Health and Safety Coumission’'s Advisory Commiccee on Toxic Substances.

3 This Guidance Note provides practical guidance for employers, self- o
employed parsons and persoas in coatrol of vinyl chlocide wmonomer manufacture
and polymerisation plaats to assist them in complying with the Comtrol oE—
Suscances Hazardous £o Healch Regulacioas 198- and Approved Code of Praccice
for che Concrol of Vinyl Chloride at Work, Refzrences in this noce to
'employers' should be cakan to inqlude self-employed persons. This Guidaace
Note may also be nelpful to safaty represencatives in fulfilling cheir
statutsry funetions under the Safaty Repra;cn:acives and 3Safaty Commicttaes
Regulacions 1977. The guidagce will be usad by Inspeccors of tnhe Health and
Safery Execucive (HSZ) as part of their criceria for assessing compliance with
cne Health and Safety ac Work Act 1974 and ocher relsvanc scacucory

provisions.

4 Tha Control of Substances Bazardous to Health Regulacions 193=- apply to
all croxic substances.used at work, including vinyl chloride, The Directive of
the Couneil of the European Communicies (73/610/EEC) oa the approximacion of
the laws, ragulations and administracive provisions of the Member Stacas on
the protection of the healch of warkars exposed to vinyl chloride monomer

applies to the procaection of tnose workars wnoi-
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(a) -are employed in works {n wnich vinyl chloride i{s produced,
- reclaimed, scored, discharged into contaioers, trangported ar used
-in 4ny way whatsoever or in which viayl chloride is coanvarced into

vinyl chloride polymers, and

are likely to be affectcad by exposura ¢o vinyl chloride in a working

area,

S VINYL CHLORIDE IS5 HIGHLY FLAMMABLE AND PRESENTS A CONSIDERABLE FIRE aAND
EXPLOSION HAZARD; THIS GUIDANCE HOTE DQES NOT GIVE ADVICE ON SUCH RISKS.

Viayl chloride comes within the group of subscances defined in Class 2 of Part
Il of Schadule | of che Notcificacion of Indcallaciens Handling Bazardous
Substances Ragulacions 1982. It also comes wichin the definition of a
flammable gas as set out in Schedule l(ec)(l) of the Control of Induscrial
Major Accident Hazards Ragulations 1984, Some of che requiremencs of these
Regulacions overlap with certain seccions of this Guidance Nots, Where chis
occurs refaerence is made in the taxt and the Regulations should he cousul:é}i

for further decails.

] This Guildance Noce does aot give decailed advice og the corcral of
emissions of vinyl chloride to che atmosphere. HM Induscrial Air Pollutien
Inspectorate is responsible for che control of air pollution arising froa

induscrial processes involving cthe production of PVC and copolymars from viayl

chloride monomar. For datailad guidanca on che control of emissions,
rafarence should be made co tne HSE Note on Best Practicable teans BPM 3/79 :

Pecrolaun Works (PVC Polymer Plancs).
PROPERTIES OF VINYL CHLORIDE
The propercies of vinyl chloride are sec ocut ia Appeadix 1.

HEALTH HAZARDS

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

che most common routea of absorpcion incto the body is by innalatioan.




9 Acute exposure £o vinyl chloride vapour causes central oervous system

effects, the severicy of which iocrsase with exposure, Ac exposures of 50-500
parts per million (ppm) in air for 7 hours no appareant acute e¢ffects have besn
found in humans. However, exposure to 20,000 ppm (2%) for 3 migutes resultsd
in dizziness and disorientacion, Incapacication occurred at concencracions
above 80,000 ppa (87) over 5 minutes. Exposurs to conceacratious of 300,000 -
400,000 ppm (30-407%) i3 rapidly facal.

10  Chronie exposur2 to vinyl chloride has been associated wich angiosarcoma
of che liver, liver or splean fibrosis (similar co che perilobular fibrosis
known as Banti's Syndrome), circulatory disorders in tne hands and faer
(similar co Raynaud's Phenomenon, also kaown as wnite finger), sclaroderma (a
dezeneracive lesion characcerised by 3tiffness of the skin and soft tissues)
and acro-oszaolysis (a daterioracion of certain bones, nost commealy tna
cerminal phalangas of che fingers)., Such effects have usually occcurred afcer
cnroalc exposute ta lavels in excess of 100 ppm (see para 12). Vinyl chloride

is a proven human carcinogen witch ro known thrashold of eaffect,

I8 Uther effacts have basn reporcaed as occurring in workars chronically
exposed to viayl chlorida wmonomar ac similar levels of exposure, although such
reports have been disputed by octhers. Thase include tumours of the brain,
lung, naemo-lymphopoiatic syscem, and skin (malignant melanoma), lung fuuction
disorders, thrombocytopoania and immune complex disorders. Effects on

raproduction nave also been reported.

12 [ne ganearal consensus of opinion i3 tnac polymerisacion workers hecwasn
1940 and 1975 mighc have been axposed to lavels of vinyl chloride of tne

following order:-

1945=-53 1000 pem

1953-60 400 - 50U ppm

1960-70 300 - 400 ppam

Mid-1973 150 ppa

1975 5 ppa
3
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Throyghout the world there will have been variacioas around these figures

because of differences io planc design or process operacion.

RESPONSIBILITIES

13 Employers amust do all thac is reasonably practicable co safsguard the
health of their employeas and others wno may be affeqted by work activicies
involving vinyl chloride. In particular, they have a duty to comply with the
provisions of the dealech and Safacy at Work etc. Act 1974, che Control of
Substances Hazardous to Health Regulacions 198~ and the ACoP on Vinyl
Cnloride. Employers may also have a respoasibilicy 2o comply with the
Factories Act 1961 and other associatad health and safecy lagislacion (see

Appendix 5).

la ~ Section 2(3) of tne HSW Act raquires amplovers, wich cercain excepcions,
to prepare, and revise as appropriate, a written statement of tneir general:.-_
poliey with respect to the health and safsty at wvork of their employees and -
the organisation and arrangemants used to carry out that policy and to bring
the scacement and any revision of it to the notice of all of their employeas,
The arrangemancs wichin tha organisacion for a formal syscem of joint
consyltacion becween managament and emplovees and cheir reprasentacives oan all
aspects of tne Approved Cod2 of Practice on Vinyl Chloride should also be sec

out in the safety policy.

15 In che safety policy, a member of senior management sbould be given
Tasponsibilicy for ensuring thac the matcars coverad by the Viayl Chlorida
ACoP, che Healch aand Safecy ac Wock etg. Act and the Factories Act, atc are
implemenced. Thaese include cne responsibilicy for safa syscems of work, safe
places of worx, training, wmonicoring, amergewacy procedures, joint consultation

ecc. He sgould ba provided with appropriate suypport as may ba necessary.

15 Aasponsibilicy for implementing parcisular aspects of the Approved Code
of Pracctice and chis Guidance Nota should be allocaced ac sach appropriace

lavel wicthin che organisacion wich a clear line of communication from plant
operdcives to the person ia overall charge. Sceps should be taken co ensure

chat individuals underscind and accept their responsibilities.
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17 Eaployees should cooperate with managemenz in implemencing health and

safecy precautioos and in making proper use of the equipmenc and facilicies
provided for their protection. They siiould report immediately te their
supervisors any suspected faults or amaterial defects in plant or deficiencies

in the control measures taken to contain vianyl chloride and reduce exposurs.

18 Safety policlas need o be reassassed a¢ ragular {ncervals co easure chat
they are scill appropriate and effactive, parcticularly when significanc
cnanges in plant or work activities occur. Such assessmenc should include, of
course, tha organisation and arrangements for complying with the legislacion,

code of practice, etc relevant to vinyl chloride,

CONTROL LIMILS

19 The Control Limic for occgupatiomal axposura to viayl chloride vapour in
air i3 an Anoual Control Limit of 3 ppm and {s the value which should act be
exceaded by the coacentration, averaged with respect to time, of vinyl
chloride monomer ia the actmosphera of a working area over a period of one -
year, Ouly periods of plant operation imeluding, where necassary, any '
maintenance tims should be taken into acgounc, Periods during whieh alarm
level conceatrations are measured need oot be taken incto accounc whan
assegsing complianca with the Annual Concrol Limic. In praccice, the
atmosphere of working areas shiould be monitored regularly (see paragraphs 17-
§2) and the results summarised on a shift and monthly basis. A 'rolliag
average' time weighted average conceacration of vinyl chloride-in-air ¢an then
be calculated and over any period of |2 successive caleadar months it should
not excasd 3 ppm. §n this way, pasc compliance with the Annual Ceatrol Lizic
can be checked and trends noced. Tnis Annual Coatrol Limic is supplamented by
an 8 nour time weighced average (TWA) Concrol Limic of 7 ppm for personal
axposure with the proviso chat che Annual Control Liait {s not exceeded.

These Control Limics have been judged after decalled consideration to be
reasonably p:ac:icab%e for the whole spactrum of work activicies in Greac

3ricain and should aot normally be exceeded.

20 for substancaes, such as vinyl chloride, for which there are no known
thrasnolds below winich advarse effects do not oceur not oanly should exposure
be kept below the Concrol Limi:slbu: it snould also be reduyced scill furcher
uncil che poiant i3 reached where the costcs of further concrol measures are not

juscified in terms of the additional reduction in risk.
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ALARM LEVELS

21 In vinyl chloride mouomer mamufacturing and polymerisation plancs chere
should be a4 system for the automatic decection of high lavels of airborne
viayl chloride in places whera these may occur (see para 54). The following
conceatracions of vinyl chloride in cthe atmosphere of a working area should be
treated as alarm levels, signalling the need for evacuation and ramedial

action:-

(a) 15 ppm when measurad over a period of | hour, or

(b) 20 ppm when measured sver a period of 20 minyces, or

(c) 30 ppm wnen measured ovear a period of 2 miouces.

Wnere a continuous mulei-point analyser (see paragraphs 40=-41) L3 used, cwo
successive readings above the appropriate concencration will detarmine the if—
existence of an alarm leval, {e 13 ppm over & period of | hour and 20 ppm over

a period of between 20 and 30 minutes,
ASSESSHENT

22 Under che Concrol of Substances Hazardous to Healih Regulatious an
anployer must not carty on any work whiceh Tay axpose his employess co any
subscdnce nazardous to health unless he has zade an adaquate assassment of the
tisks to health crsaced by the substanca, Tha assessament involves ldeantifying
the nacure of the substince, the risks tco tne health of persons who may be
exposed, the nacure and dagree of axposure which may oecur during the course
of wotk and the scaps to be taken to avolid risks to health. In ocder co
ensure sffeccive concrol of exposure to vinyl chloride, it i{s necessary to
collect and assess adequace dara on tha circumscances under which exposure may
arisa. [n existing plancs, zost of these daca will already nave been ‘
obcained. All work activities wnich may Lavolve exposure should be assassed
£o idencify actual and pocential sources of emission of vinyl chlaride vapour
into tne worxing atmosphere. The nature and degree of exposura should be
studied in eacn case. In Appendix 2, a flow charc secs out a sampling
scrategy for che assessment of axposur2 co toxie Qubs:anccs. Assassment
permics che formulacion of plans for the davelopment and incroduccion of
effective enginaering, operational and other measures for the pravention or

control of exposura, for the maintenance
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of such measures aand for the long~term monitoring of their effectivegess, It
also—tndicaces activicies where cthe only reasonably practicable mechod of
prevencing exposure is by using respiratory procective equipment. In exiscing
plants, operacing exparience and monitoring daca should already have lad to

che incroduction of most of these control measures.

23 The employer should ensure that vhoaver carries out che sssessment is
competant for the purpose and has received adequats iaformation, i{nstruction
and ctraining.

24  Examples of work accivities which may give rise to exposure to vinyl

cnloride inelude:-

(a) tramsport, storaga, dischargiag fato concainers, braaking down from
bulk, polymerisation, reclamacion and sampling of vinyl chloride or
Daterials, locluding wasce, containing {t in residual or unreacced
form; o

(b) the operacion, cleaning, maintenanca and repair of any apparatus or
process planc used in che production 3nd cogveyance of viayl
chloride or in its polymerisacion and tcne handling and scorage of

freshly polymerised material,

25 An employer should consider aot only che exposure of his employees

angaged upon work with viayl enleride but alsc that of:-

(a) other of his employess noc directly involved wich vinyl chloride wno

could be affeccad by that work activicy;

(b) octher people who may be exposed while on the preznisas, eg Etne

smployeas of ocucside coacraccors engaged on zaincenance;

(c¢) members of the public who may be affeczad by emissions and
discharges from che workplaca,

26 To escimacz che dagrees aof axpasure ca vinyl chloride by ianalacion, fc is
usually necessary co carry cut 3 comprehensive personal acmospheric sampliaog
survey, Howaver, vinyl chloride in air escimacions need not be carried ocut in

every ipdividual case, particularly when sufficient informacion basad on
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pravious measurements is already availabla in relation to a specific work
accivicy o; where it may be posdsible o group employees on the basis of
siuilari:y’of degree of exposure and type of work done to enable an adequate
assessment of likely exposure to be made. Lt is important to study the
pactern of exposure of workers in different jobs aod locations over whole
workshifts and to identify when and where the highest exposures are likely to
oceur ctaking inco account the possibility of unusual circumstances such as

plant breakdowns or zmergencies,

27 It is important co carty out sufficient sampling to enable accurate 3
hour time-weighted average conceatratioans to be calculated, However, shorcer
term sampling may assisc in the asseasment of the performance of engineering
controls., The survey of exposures should be extended over sufficianc
workshifecs co ensure tnat the varigbilicy of exposure i3 adequately studied.
Further decailad information and advice {s available in HSE Guidance Noce EH

42 - '"ronitoring Stracegies for Toxic Substances’,

23 It is recommended that the resulcs of che agsessment be recorded and a -
copy provided on request at any reasonable tize during working hours to -

employees and/or their representacives at the place of work.

29 The assassment should be revised whenever there is evidence or reason :o

suspectc that it is no loager valid, as 3 result of, for exampla:-

{a) a significant cbange in the work acecivicy; this could be a change in
plant, processas or metnods of work that aight affect che nacure or
dagree of axposure, such 3s tne raising of process temperacures or

changes in engineering concrols;

(b) results of air monitoring at the work pliace revealing an increase ia

exposure;
(¢) data arising from healcn surveillance;
(d) new information on health risks becsming availabla.
CONTRUL MEASURES FOR MATERIALS, PLANT AND PRCCESSES

J0 When considering appropriate control measures for reducing exposure to a

toxic subscance, che first scrategy to examine is substitution wich less
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nazardous materials, iocluding the alteration of syathesis routes to avoid .

using or producing coxic ipcermediaces. Users or potencial users of viayl
chloride and polyvinyl chloride should consider the use of a less coxic

subscance but {f thac is ot possible control measures anauld be applied as
far as Ls'reasonably practicabla, irrespective of the size of the plaac, to

minimise axposure of perscanel to vinyl chlorida.

31 Control may be considered adequate when exposure co vinyl chloride {s
effectively controlled to che occupacional Concrol Limics and as far below
chem as is reasonably praccticable in che particular clrcumgscances. The
objective {n applying materials, plant and process coatrol measures is co
ensure adequate control of exposure without recourse Co personal protective

aquipment so far as is reasonably practicable.

Dasign and operation

32 Equipment and processes should be designed and operaced co eliminata or
ainimise the risks of leakages and spillages of vinyl chloride and to minimise
the need for mainctemance or other work which requires che breaching of and/dr

entry inco plant in which vinyl chloride is liable to be presanc. .

Ganeral vencilation

33 Good ganeral vencilacion should be provided for roams and buildings in
wnlicn processes involving vinyl enloride are carried on and as far as possible

planc should ba sited in the open.

Local exhaust vencilacion

34  Vinyl chloride should be handled in enclosed equipment providad with
local exhausc vencilation ac any points where che emission of vapour cannot be
eliminated by improved dasizn or maincenance. Local exhaustc ventilation
should also be provided ac specific locations in process plant to ensurs chat

maintanance operations c¢an be carriad out safely.
Vencing
b ———

i3 HM Industrial Air Pollution Inspeccorate and HM Factory Lnspectoriata

should be consulted on any points relaciag to plant or storages where tnerce 1is

che potantial for che emissioa of vinyl chloride into the atmosphare to easura

that boch che public and the workforce are not at tisk, ’
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Cleaning and ;as:e disposal

36§ Waste polyvinyl chloride slurry containing siguificaac levels of residual
vinyl chloride should be stripped of vinyl chleride prior to suitable creac-
ment of the liquid waste for general disposal. Solid polyvinyl chloride wasca
ghould prefarably be dried before disposal. Wastes arising froam viayl
ehloride processes should ba handlad and disposed of in accordance with tne
Departmenc of Enviroument Waste Managemenc Paper No 15: 'Halogenated Organic
Wastas - A Tacinical Memorandum on Arisings, Treatment and Disposal including

a Code of Practice’.

AIR MONITORING

37 The objectives of monitoring concentrations of airborne vinyl chloride in

working areas ara:-

(1) to verify that any ctechnical measures and working procedures -

maintain adequate control of exposure;

(2) to decect abnormal laocreases in vinyl chloride-in-air levels which
may occur as a resulc of failure or malfunction of some part af the
planc or apparatus, with references to the short cterm alarm lavels

for vinyl ecnloride;

(3) o provide adequacte racords of che axposure of individuals for che

purpose of apidamiology.

38 The arrangements for monitoring require careful plaoning co achieve
effective and efficient use of resources. A formal air monicoring plaa should
be drawm up and made known Co all employees working in areas where viayl
calovide s liable to be present. The plan should comtain decails of the air
monitoring procedures and equipmeat thac are to be usad to meeL the objzetives

se¢ aut in para 37, including details of:-

{(a) cthe parts of plant, working araas and occupacional 3roubs of

saployeas to be monitored;

(b) che type of air sampling to be carriad oul, ag personal air
sampling, fixed poinc air sampling;

10
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.

(¢) the frequency of air sampling and the siting of air sampling
‘squipment;

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

(e) arrangements for the tescing and calibraction of sampling and
analycical equipment;

(£) che scatiscical analysis and presencacion of che air sampling

casulcs.

The information obtained from the initial and any subsequentc assessments
snould be used when planning or revising the decails of the monitoriag

procedures.

39 Scacic sampling will be the main method used routinely for assessing
compliance «with the Anaual Coatrol Limit and detection of alarm levels {a
vinyl chloride monomer production and polymaerisation plants. In order to if-
assess compliance with the 8 hour TWA Control Limit personal monitoring will

be necessary.

40 Stacie sampling may be aicher by disconciauous of continquously operating
saquential systems, except at vinyl chloride polymerisatioa plants sited
within buildings wher= only cthe latter methods should be used.

41  Where discontinuous air saspling :ncﬁniques ara used, che frequency of
measuraments should be sufficianc to prediect wich a confidence coefficianc of
at leasc 935X cnac there is compliance with the Annual Coacrel Limit, in other
words that the Contrel Limic valua falls abova the upper 95X confidence liazit
for che trua annual arithmecic mean for the working area. The required

frequency will thus depend upoo the variabilicy of concentrations with time,

42  Where vinyl chloride is nandled incermiccently, mousiforing of exposures
by personal sampliag should ba done sufficiently ofcen to ensurs that
technical coantrol measures and working procedures ars adequace co keep

axposure below tne Concrol Limics.

43 Large working areas will normally require more than one moanitoriag point
and in such cases tne average value of the measursments recorded should be
considerad as the represencative value when assessing compliance with the

Annual Conecrol Limic.
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Measuring equipment

P

44  The gseusicivicy, rauge, selectivity and speed of raspoose of an
aualycicél device should be appropriace to che ducy it is required to perforu,
Electrical equipmenc in flammable atmospheres should be suitably conscrucced,
proctected and inscalled; guidance is available in BS Code of Praccice 10Q03.

45 The following techniques are among chose suitable for deteccion and

measuremenc of vinyl chloride:-
(a2) gas chromacography
(9) infra-red absorpcion analysis
(¢) £flame iounisacion detection

Flame iocnisacico daceccion is not specific for vinyl chioride and may -

ctherefore give readings which are greater thao the actuzl concentracioan, -

46  Gas samples may be taken by any techoique which L8 racognised and

acceptable for the analytical cechnique to be used.

47 A comprehensive description of che variocus analycical techniques
available for che measurement of vinyl chloride ara given in 'The
Dacerminacion of Vinyl Chloride: A Planc danual - Analyctlical Hetnods for the
Concrol of Vinyl Chloride Concentrations I[n and Around Manufacturing and
Proceass Plancs’ publisned by the Chemi{cal Industrias Associacion Limiced,
Alembic House, 93 Alberc Embankment, London SEl 7TU. Decails of one of che
personal sampling mechods used by HSE are avallabla in MDHS 24 ~ 'Viayl
Chloride in Alr: Laboracory method using charcoal aboscbent tubas, solvent

desorption and gas chromacography'.

Locacion of sampoling poiancs for fixed analyssrs or aucomacic sequencigl fixed

point gsazpling syscams

48 Sampling poincs should be locaced within tne woriking area to sample air
reprasencacive of chat breaached by che workers. The probes shoyld noraally

12
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be siced at breaching height and at local places where che air movemenc {8

repcasentative of the general working area and should oot impede the movement
of workers, access to or operation of equipment.

49, Other locatiocns for sampling points may also need co be chosan so that

any {ncrease 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 calibracion

30 If a measuring sysctem 1s used which racords vianyl cnloride and otner

subscances wicthout being capable of distinguishing between chem, the rasulcs
gbrained should be regarded as rapresenting viayl chloride caly. Specilal
consideratcion may naed co be given o the incarprecation of results whera

thers are indicacions that the Comcrol Limit is being exceedad but it {3 kanown
that this is due to other substances.

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

iavescizated over the vinyl chloride im air coacencration range of 1-30 ppa.
An accuracy of # 102 wichin chis range is sacisfaccory.
the reasults obtained should be racorded.

The method used and

52 Heasuring equipment should be calibrated regularly, in accordance with

the agreed air monicoring plan, using the @ost appropriace technical metnods.
The calibration of automactic alr sagpling systams should preferably involve
cthe injeccion of air samples containing koown amounts of winyl chloride into

che system at sampling poincs, racher than direccly inco the analysing
inscruments.

Leak decaccion

33 Leak detection may be carried out by che following means:-

(a) porctable analyser;

(9) mobile sample line azcached to a son-porcabla analyser;

(e} ultra-sonic leak dececror.
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Alarm systeas

54  Whatever sampliag syscem {3 usaed for routine monitoring, there should
also be a aystem for cthe automacic detaction of high levels of airborne viayl
chloride. in places where these 23y occur, eg in the event of planc failure,
The alarm system may be integrated with a coutinuously opearacing or permanent

sequential system provided for the purpose of air monitoring.

Recording and presentation of resulcs

55 The rasults of all atmospheric monitoring at fixed points should be
available for inspection by persoanel working in areas where vinyl chloride is
liable to be present aod their rapreseantacives ac any ctime during a working
period. Whare continuously operaciog multi-point sequential sampling mechods
are employed, the results should be displayed as far ay possible wichin cwo
hours of che end of each shifc sampled. Where discontinuous method and/or--
personal monitoring ara used, the vesults should be displayed withia 24 na&b;

of complecion of the sampling period whers possible. _

56 In che areas where continuously operating multi-poiaf sequential sampliag
and analysing equipment is {inscalled, results should be summarised on a shifc
basis for each idencifiable work area showing the average concantration ia the
area. Basic detalls of che position and number of sampling points togecher
witn the frequency of sampling and ahaly:ical methods used ahould be ingluded
at che baginning of che series of records and chereaicer nzed only be recordaed

when changas occur i{n the monitoring procedura.

37 In che areas where sanmpling is carried out ocher chan oa sach shifc, che
individual cime weighced average resulcs should be recorded. These should be
sumsarised on a moothly basis showing Che average conceatration at each
locacion with an an;lysis of the discribucioa of cne individual resulcs.

58 Records of maincenance and monicoring should provide sufficienc inform-
ation cto enable amployers, self employed persoas, persons in conitvol of
fremises, employeas and/or their reprasencatives at tne workplace, and

enforzing authoricies to:=
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59

(a) ascercain whecher saintenance or mooicoring has been carried ouc;

(b) monitor the performance and effectiveness of concrol neasures;

(¢) gain accsss to information on any defects or natters requiring

acteation and on the remedial action taken;

(d) idencify exposure trends,

The racords should contain at least the following information:-

(1) Laakages of viayl chlorida

(a)

(b)

(e)

(d)

(e)

()

(g)

description of area or plant inspectad;
dace of inspection;
time of faspection and shift;

stacement of any defeccs or laaks found that might result in
the release of vianyl chloride vapour above tha 8 hour THa
Control Limit or alara lavels;

gignificanc unconctrolled or aboormal emissions of vinyl

chlovide to the atmosphere reported co HMIAPIL;
fadicacion of action takan following discovery of faul:s;

name, signature and appoincment of person making inspection.

(2) Examinacidns of ventilacion equipment

(a)

()

locaction and type of plant;

dace of axaminacion;

15




(3

(4)

(¢) ‘instruments used and resulcts of instrument readings;

(d) defacts noced;

(e) acrion taken;
(£) name, signature and appointment of persoa making examioatioaq.

Excurgions abdvé the alarm levels as dececred during area monitoring

(a) part of factory to which the record rafers;

(b) precise locatioa withia the !ac:dry;

(¢) dace, time and (where known) Aduration;

(d) maxiﬁum time veighted average coacencrations racorded;
(f£) result of inovestigationm;

(g) actioa taken;

(h}) name sigrature and appolntzent of person making faspection,

Personal monitoriag

(a) uame of employvae;

(b) dace;

(c) cime ;nd duration of exposure;

(d) cime weighced average concantrations recorded;
(e) precise ducy and working area uinyin facetocy;

(f£) nature and nominal sfficiancy of resplracory proteztive
aquipment (if wora).

CHMA 0074464
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The results of personal moniczoring should be summarised oo a2 monthly basis by

job wacegory in each plant ig addition to shift resules.

80 If respiratory procactive equipment is worn by any persocnel during air
wonitoring exercises, cthis should be racorded together with the anature and
nominal protection factor of the aquipment to enmable an estimate of the

'aetual ' exposure to be made,

6l Records may be kept in any suitable form, including wicrofilm, computer
or simiiar techniques, provided chey satisfy the foregoiag requiremencs and

can be recrieved readily when requirad.

§2 Records of air monitoring should be kept for ac leasc 30 years. Ia tne
long term, air mounitoring results may be kapt in the form of monthly
sumparies, but in this case the decailed shifc records on which they are based
ghould be kept for at least | year. Records of leakages of vinyl chloride and
exanination of veatilation equipment should be kapt for at least 2 years. -

PERSONAL PROTECTIVE EQUIPMENT -

Regpiratary procactiva aquipment

64 Whare adequate control of exposure to viayl chloride cannot be achiaved
by normal eaginearing controls and cne proJision of further control measures
for macerials, planc and procagses s aot reasonably practicable, workars
should be provided with adequate and suitabla respiratory procective
equipnent. The cera 'adequaca' with raspect to respiracory protegtive
equipment refsers to che ability of che equipment to protcect tha wearer;
'suitable’ refers to the correct macching of the equipment to the job and co
che person. To be cousidered adequate and suitable, respiratory procective
equipaentc- must be correctly selected and used. It should be notad tnac cne
nonwtinal protaction t;c:or of respiractory proteccive aquipment can only be
achiaved if che face fit of the equipment is very good. In the case of vinyl
chloride, this means comprassed air line or salf-contained breaching apparacus
of a type approved by or conforming co a3 standard approved by cne Healzh and
Safsty Exacuctive. ' '
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64 _In pgkcicula:, adequate aad suitable breathizg apparatus musc be worn:=
(1) 'when it i3 oot reasocably practicabla to remove vinyl chloride

vapour by local axhaust ventilacion, 2.Z. when opening equipmentc
which may release appraeciable quancticias of vioyl chloride o che
atoodphera and during the maintanance or repair of aquipment. No
such operiation should be conductad wichout a parmit-to-work issued
by a compatent person designaced by the employer for this purpose.
Precautions should be taken to ensure that other unprotectsd
personnel in the vicioicy are not liable to ba exposed o
concencrations of viﬁyl chloride above che 8 hour IWA Coatrol Limirc;

(2) during encry incto confined spaces which have noc bees certified by a
competanc person as beipng safe for antry without breathing

apparatus.
65 Following an alarm, adequace and suitable breaching apparacus should béi
worn by any persen remaining in an affecced srea until che alarm is over. -The
source of an escape of vapour should be idencified and appropriate corraccive

action taken withouc delay.

60 It is racommended that no person should be requirad to cely for
pratection on respiratory proctactive equipment unleds-ine has guccessfully
compleced a training or refresher courss o& cthe usa of guch equipment «within
the pravious 12 moanths and has been issued wich a cercificate to chis affect.

The crainiag or refresher course c¢guld iaclude tne following:-
(a) principles of operacion and use of equipmant;
(b) practical usa, correce ficting, etec;

{(¢) 1limications of the equipment;

(d) common defeces and action required;
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(e) company arrangements for issue, cleaning, maincenance, atc;

() wnen it is to be used.

67 A regiscer of authorised personnel tralned in the use of respiracory
protective equipament should be kept together with a record of each person's
training. All breaathing apparatus should be maintained in a clean scaca, in
good repair and in efficlient working order. It should be inspacted evary l4
days and defects identified and remediad immediately, . The maintenance
schadulas should specify that che compressed air supplied to the wearer of
breathing apparatus should contain not more than 5 ppm carbon monoxide or 500
ppm carbon dioxide or 0.5 mg 2-3 oil mist and except for chese should be frae
from contaminacion by dustc, dirt, mecallic particles or any other coxie or
irricant substances whatsoaver., The maintenance schedules should alse include
tne source of compressed air, che air line, particularly che coonections, and
proper cleaning and reissue of equipment.

68 No respiratory protactive aquipment which has bean used should be worm
again by another persou uulass it has been cthoroughly cleaned and disinfeccad.

69 Records of maintenaace and iaspection of respiratory protective equipment

should include che following icformacion:-
(a) game and descrip:i;; of nqulpme;E;
(b) person issued co, if on perseonal issue;
{e) da:; of inspeccion;
(4) description of any dafect found and action taken;
(¢) ovame, sign;:urc and appointment of perdon making iaspection.

These records should ba kept for at least 2 years.

Protective clocning

70  Uader sormal circumscances, where vinyl chloride is handled withia -
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enclosed plant, thare may be no naad for the wearing of special proceccive
clo:hing‘by process workers, However, certain circumstances, such as eatry
into confinad spaces or some maintenance work, may require the usa of special
protective clochlng. Such situations should be ideacified as part of the
geoeral assessmenc, The standard of clothing nacessary will depend upom che
natur2 of exposur=. For exampla, where substantial body coatact can be
foreseen 3 high scandard of protective clothing should ba p:ovided,-cg
complately enclogsing air-fed suits (where respiratory protactive equipmenc ig
also necessary) of wire reinforced PVC, or overalls of PVC-proofed marcarial,
completed in all cases by PVC gloves and boots., Where an area is relacively
free of vinyl chloride, having perhaps been claaned by zeans of high pressure
nosas or other methods, overalls of macterials such as tarylene or cottoa, gay

be adequaca.

PERMITS TO WORK

71 A peraic-to-work is esseactially a document which sects out cha work to be
dona and the pracaucions to be taken. It predecerminaes a safe procedure and;
i3 a clear rscord that all foresasabla hazards have been considerad in advance
and that all appropriate precautions are dafined and taken in correct i
saquence. It doas not, in i*self, wake tha job safe but is dependent for izs
affectciveness on the persons coacerned consclienciously carrying out the
requiremencs of tha permit., Thare should be provision on the parmit-ta-vork
for the persons authorising the work tco sign to this effact and for the
persons carrying out the worx to sign che document ac 2ach stage of the
operation as it is compleced. Permics to work should be issued for all
encries iaco confined spaces and for certain maintenance operatiocas. Copies
of all paramics~-co-~work issued should be kept for a minimum period of 2 years.

Confined spaces

72 In this Guidiante Note the term 'confined space’' includes any chamber,
tank, vatc, pit, pipe, flue or sinilar confined space such as, for exazple, a
reactor, duct, or bunkar im which vinyl chloride vapour is known to be or is

liable to be presant.

73 Unless adequata precautions are takan, sncrcy i{nto a ¢onfined space

involves a parcicular risk of exposure to very high lavels of vinyl chloride

or lack of oxygea. Concencrations of vapour may even be such as to lavolve a
20
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risk of persons being overcome with a consequent cisk to life, {n addicion to

che-possible long~cerm effeces of exposurs. Plant should be designed and
operated so as to raduce to a ginimum time spent in vessels and the number of

occasious requiring eatry.

74 In order to reduce the poceatial short-term and long-term risks, enccy
taco confined spaces should be scrictly coacrolled., A permic-to-work system
should be operated and other special precautions caken as outlined im HSE
Guidance Noce GS 3 - 'fatry inco Confined Spaces',

75 Whanever a person encers a confined space for any purpoese, a lifsline
shaould be worn or, whare this i{s not practical, some other method should be
used, to enable a gsecond person posted ouctside cthe confined gpace to keap in
conscant concact, The second personm should be able to raise the alarm and
equipmeat and crained personnel should be readily available for rescue
purposes. All workers involved in any way with work ia coafined spaces should

be fully traioed and conversant with the organisacion's agreed emergency
proceduras., .
76 Unless a confinmed space has been certified in writing by a coumpaceat
person as being, for a1 specified pariod, safe for entry wichout breacning
apparacys aod :gl period has oot expired oo parson should enter or remain in
che confined space for any purpose unless he i3 wearing suizable breaching
apparacus. The permit-to-work stiould specify cne type aad scandard of
personal protective equipment to be wWorn and all othar necessary precautions

to ba takaz.

77 Eatcy inco a confined space wichout breathing apparacus should noc be

authorisad by a compatent person unlesg:-

(a) effective steps have been taken co prevent che eatry of any vinyl

chloride vapour or octher dangarous fume aad

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

to give off dangerous fumes i3 presant and

(¢) cthe space has been adequately ventilaced, cested for vinyl chloride
and other dangerous fumes and has a supply of air adequace for

respiracicn,

2
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If thers 1; a possibility thac the proportion of oxygen in the air of a
coufined space has bean substantially reduced no perscn should encter or remain
in such a.spaca unless he is either wearing suitable breaching apparatus.
Alcternatively the space should be adequately ventilaced and a compatent person

should test and cercify it as safe for eatry without breathing apparactus.

Maintenance operations

78 When a non-routine operation or malfunction may result in the release of
vinyl chloride to the acmosphere, adequate and suyitabla breathing apparactus of
a cype approved by HSE should ba worn. Wherever possible special measures
should be takan cto prevent emissioas of vinyl chloride. Such operations
should aot be conducted witnout permission in the form of a permic-co-work
from a competent person designated by the employar for this purposa.
Precautions should be taken to ensure® that other persomnel are not exposed o

levals of vinyl chloride above che Control Limit. .

MAINTENANCE OF CONTROL MEASURES -

79  All planc, especially thac from which vin}l chloride may escape or which
is providad for the purpose of coatrolling exposurs to vinyl chloride, should
ba maiscained co a high sctandard in order to limit the exposure of workers to
vinyl chloride. Maiacemance procedures should include regular and thorougn
examinations by a competent person at appro}riace incervals of tnose parts of
tne planc ac wnich laakages of vinyl chloride amay develop over a period of
time. A guicable inscrument giving a direct read-out of che concentracion of
vinyl chloride-in=-air should be used for leak defection during such
axaminations. All defects found should be remedied promptly and the rasulcs
of maiutenance examinations and details of remadial accion taken recorded.

30 Ragular exaginiélons and cascs should be made of ventilation equipamenc
and otner cachnical control measuras by a compecent person, using instrumentcs
wnere appropriate, to check the performance of such equipment as partc of a
planned preventive maincenance programme, Whera ventilation planc is provided
in pursuance of Regulation 7 of the Control of 3Subscances Hazardous to dealth
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Hegulacions, maincenance should include a visual check at least cnce a2 wesk to
idenfIXy obvious defects and a thorough examination and ctest by a compatent
person at least odce a year. Details of such examinacions and cescs, defects
found and remedial action caken should be recorded.

EMERGENCY PLANUING

81 A procedure for dealing with a subsctantial ascape of vinyl chloride
should be prepared and updated as often as i3 necessary, The objective is Zo
engure that all employees who may be affected are trained and practiced in the
arcvangements for dealing with such emergencies. The emerzency plan should

cover:=

(a) che definicion of the cype of situation Co be considered as an
emerzency;

(b) raising che alaru;

(¢) evacuacion of the immediate area and adjacent areas liable to be”
affecced;

(d) concrol of che occurrence using site resources;
(2) plant shut-down and contalament of vinyl cnloride laakags, and
(£) obcaining assistance from the emergaacy sarvices.

Thne booklec ~“Recsmmended Procedures for Handling Major Ezergancias”, published
by the Chemical Industries Associacion Ltd., Alembic House, 93 Albert
Embankment, London SE! 7TU, provides useful information and advice on this
subject. It should be noted tnat the Control of Indusctrial Major Accidenc
dazards Regulations 1984 will apply to some vianyl chloride inscallations and
may redquire the preparacion of on~sice and off-site emarzency plaos.

82 Wneanever abnormal eaissidng occur which affect che eavironmeat
significancly, che Discrict lnspector of #M Iaduscrial Alc Pollution
Inspectorate and the local auchoricy musc bde izformed immediacely. Production
should oot be contioued with emissions outside the limits allowed without
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having cousulted the Districe laspeceor. Under the Notificacion of Accidents
and Dangerous Occurrences Regulacions 1980 the sudden, uncontrolled release of
| ctonne or more of vinyl chloride, eg. by rupture of a bursting disc, must be

notified to the HSE immediataly.
REGISTEZRED WORKERS

83 In plancs subject to the requirements of the Vinyl Chloride ACoP, any
worker identified during the assessment pracedure required under Regulatioa 6
of the Control of Substances Hazardous to Heslth Ragulations as likely to be
affected by occupational exposure to vinyl chloride should be designaced as a
'tegiscarad worker'. A regiscer of such workers should be kept by the
employer. Any worker generally speading less than 25X of his working year
exposed to vinyl chloride nead not be designated as a regiscered workar.
Consideration should also be given to desiznating other persons working

regularly oo site, eg contractors' employees, as ragisterad workers whers -~

there i3 the potancial for exposure to vinyl chloride oo a scala similar to

that for an employer's own employees and the assessment warrancs such actien,

HEALTH SURVEILLANCE

84  Health surveillance of regiscersd workers (s intanded to detsct, as esarly
a5 possibla, any haraful effececs agsoclaced with exposurs to viayl chloride ac
work, The inicial assessmenc considers :ne.individual's ficness co work wich
vinyl chloride and ascablishes basaline madical information wich ragard co

registarad workers.

*

85 Workers should be subjeaz Co pericdic assessment to check their fitness
to econtinue working wich vinyl chloride. The assessment may alse provide
additional iaformatioa which mighc lead to a fuller understanding of the
toxicological effects of viayl chloride. Such daca could alsc be of value in
any fucure epidemiological studies. Each person should be subjectc to medical

feassessoenc:—

(a) at iogervals of no0c mor: chnan |2 monchs:
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(b) 1f he has rsported symptoms which could be atcributable to vinyl
—_ chloride exposure;
(¢) 1if, in che opinion of the appoinced doctor, he requiras furcher

medical assesspent;

(d) wheo he has been absent from work because of any {llness for 4 weaks

or more.

86 The medical assessment of each individual is the responsibility of the
appointed doctor but it will normally include:=

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

(b) a clinical azssassment with particular reference to che abdomen, skin

and extremities, and

(¢) such furcher tescs, including radiological examination and’ -
liboratory tests, as may be indicatead by the results of (a) or (b).

37 The 2mployer should ensure that the laaflet "Viayl Chloride and You" i3
given to every worker on commencemeant of his aeaployment. Copies can be
obcained frae of charge from any office of che Health and Safacy Executivs.

aa Tha euployar should also ensure that each employse is aware that he has
the right to requesc a3 written record of the rasulcs of any healch
surveillance procedures. If abnormal findings are present the individual may,
if he consents, be refarred to his Family Praccicioner,

89 Where medical examinacions need to be carried ouc adaquace facilicies
should be sade availabla. The facilicies snould comprise a room which is
properly cleaned, ad;quaccly warned, well vencilacad, suitably furnished and
provided wich a wash basin equipped with hot and cold running water, soap and
a clean cowal. 1If i is not reasonably practicable to provide hot and cold
running wacsr, a means of heacing wvacar should be provided wichin che rooam.
Tne room should be suitably quiec and not permit drdinary coaversactional
voices co be heard outside its walls. The room should ba sat agide for che

exclusive purpose of health surveillance whenever it 18 required.
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Whare Cthe puambar of employees to be examined or assessed {s subscancial, a
suicable wairing area should be provided. An adjacent lavatory with hand-
washing facilities should be provided for employees who nay be required to

provide specimens for biological testing.

90  Arrangemeats should be made for any employee who is a registered worker
to presant himself, during his normal working hours, for medical examinacions
and any additional tests 23 may be necessary. Employeas should cooparate in

such examinacions and tests.

91 The basic occupational health record of a regiscered worker's healch
survaillance should couasist of ac lesast che following ianfermation:-

surname, forenames, birth surgame, sex, date of birth, place of birth,
(cown and country), permanent address, National Insurance Nuaber,

National Healch Service Number, data of commencement of prasent

employment, and a historical record of jobs performed whilst {m that -
enployment, wich appropriace decails to indicate likely sxposure.

92 These records may be kept in any suitable form provided thac they satisfy
the foragoing requirements and can be ratrieved raadily when required. They
should be kapt in a form compatible with and capable of being linked co tnose
for monitoring, so that it is possible to compare the nature and degree of
exposura t3 vinyl chloride wirh effeccs on'health. The health record of a
ragistared worker should ba kept for at least 50 years from che data of the

last eaccy.

93 Soma of che conditious associated wich exposure to high levels of viayl
chloride, particularly angiosarcoma of the liver and portal hypertension due
to ooa-cirrhotic periporcal fibrosis, may have prolonged lacent periods with
symptoms 0ot appearing uncil several years after axposure, possibly afcer a
vinyl chloride worker has retired or transferred co otner work. In all cases
when a vinyl chloride worker leaves a company, ceases to be a regiscered
workar or transfers to another location, a letter should be sent to his Family
Practicioner oy the Appoincad Doctor. Appandix 3 concalas a suggﬁs:nd laccer
for sanding to an amployee's Family Practitioner and Appeadix 4 a suggescad
form for che employee to give his consent for the Appoinced Doctor to discuss
his medical and occupational hiscary with regard to his exposure cto viayl
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chloride vith his Family Praccitioner. B8oth the suggested letcer aad form of
cons®€ut have bean approved by the Ethical Guidance Committes of the Genaeral
Medical Council. ™ Appointed Doctors are recommended co place copies of any
leccars and forms of consent in the occupational health records of the

employees coacerned.

94 Wheno an employee ceasas > be 3 registerad workar, but continues to work
4t cthe same location and for the same amployer, cthe Appointed Doctor shall
offer to continue the employees healch survelllance programme as in paras 85,
86 and 88.

INFORMATION, INSTRUCTION AND TRAILMING

95 Zaployers should ensura chat employess receive adequate informacion,
instruction aod training, so chat they are avare of the nature of che hazard,
the extant of che risks from exposura to vinyl chloride, che precaucions co be

observed to minimise chese risks and che role of joint coasulcacion. T
Employers should also ensure that employeas of concractors aand ocher pgrsonsz
working ia areas involving potential exposure to vinyl chloride have received
similar information, instruction and trainiocg. The topics covered should

1nclude the following:-

(a) health hazards of vinyl chloride;

(b) concants of che vianyl chloride ACoP;
(¢) general methods outlined f{u this Guidance Note and che leaflec
'7iayl Chloride and You' for protecting persoas from the health

nazards of vinyl chloride and the oeed for health surveillance;

(d) correct oparation of the planc wich which the employse Ls concerned;
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(e) tole of the employee in observing safe working methods;

() corrsct use of respiratory protective aquipment and any ocher

personal protective equipment;

(g) -significznce of monitoring procedures and results;
. (h) relevant emergency procedures;
() relevanc rules relating to vinyl chloride;
(3J) procedures for reporting defects in plant and equipueat.
Ic should be noted chac Regulation 4 of che Control of Induscrial Major

Accident hazards Regulations 1984 requires a manufacturer to provide evidence

that persons working on a site are isformed, crained and equipped as aecesssry

to ensure their safety, i
96 Basic information, instruction and craining should be provided on
racruicmenc and should be supple:mentad at regular intervals by craizing, "on-
che-job” rafresher courses, talks, notices, leaflecs or othar methods in arder
to erzata and suscaio a high level of awarsness amongst employeas.
97 Any persono who c¢carcies out any asscslminc, air monjitoring ocr maintsmance
casks which require che use of instruments should be ziven addicional instruc-
ction and traininog conceraing their use ineluding:-

(a) objectives of air moaicoring;

(b) correct usae of the instcrumencs;

(¢) sampling techniques;

(d) analysis, interpretation and recording of resulcs.
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FACILITIES

teree.

Washing aad chanéing faciliries

98  Adequate washing and changing facilities of a high scandard shoyld be
provided.- All che faciliicies should be kapc claan, warm and in geod vepair,
Washing facilities should include showers for tne use of perscas whose skin
a3y be contamingced by vinyl chloride. Changing facilicies should Ye dasigned
to ensure that clean cloching and chat wnich may be concaminated by vinyl

chlocride are kept separacas.

Arrangemencs for eaziag, drioking and smoking

99 Employees should nor ear, drick or smoke in areas liable to be
contaminated by vinyl chloride, so suicable facilicies for these purposas

should ba made availabla.

100 Where a oumber of employees are iavolved, suitable facilities for use by
persouns who remain on the premisas during main meal intervals should consisc
of a canceen, mesi-room or other suitable eating area. This should be
provided wich suitable cables and chairs and facilicies for the storage of
food and drinic, whecher the food and drink f{s suppliad by the employers or the
employees, lf drinking fountains are provided they should be inscalled so as

to pravent cthe vacer from becoming contaminaced.

10l  Smoking should not be permitted excapt in areas sec aside for the purpose

because of che fire and explosion risks assocliacad wich vinyl chlocida.
NOTIFICATION TO THE HSE

192 Employers are requasced to notify HMFL at HSE Area Qfficas and HMIAPL at
Discricc Offices of proposals for the installaciouns of new plant ot
modificacion of existing plant. Such gocificaciocns should be made at che
desizn staga. Vinyl chloride comes wichin tche group of substances defined in
Class 2 of Parc 1l of Schedule | of the Notcificacion of [nstallations Zandling

Hazardous Subscances Ragulations 1982. The Ragulatioas require initial
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aotification to HSE of any site hacdling quaantities of vinyl chloride in
exc:;; of 25 toanes with remotification ac three cimes this figure. Viayl
chloride also ccha within the definition of a flammable gas as set out in
Schedule 1 a(l) of che Concrol of Induscrial Major Aceident Hazards
Regulations 1984, Notification to HSE i3 required under Regulation 4 at

50 coanes of vinyl chloride and for Regulations 7-12 ar 200 toanes for process
and storage or 300 tonnes for isolaced storage. Nocification to HSE is zlso
required of significanc modificacions to the inodustrial accivicy for
inventories exceeding 200 or 300 tonnaes for process and storage or isolaced
storage respectively., For further details, refarence stould be made to the
appropriata Regulacions (see Appendix &) and associated guidance published by
HSE.

RECORLS
103 Thara are a number of references in varicus sections of this Guidance

Note to the keaping of registers and records, For ase of refarsnce chasa

requirementcs are summarised in Appendix 5.

104 Whare an employer ceases Lo cperate, {t is recommended chat the Health
and Safety Executive be notified and the records of air monitoring and

employees' occupational health records cransferred co HSE.
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APPENDIX I -

——

PROPERTIES OF VINYL -CHLORIDE

SINONIMS . -

CHEMICAL FORMULA

PROPERTIES
Ganeral
Physical Boiling Point
Freezing Poinc
Flash Polinct
{open cup)
Liquid Densicy
Vapour Densicy
Solubilicy
Chemical

VC, Vinyl Chloride Mogomer, VCM,
Monachloroethylene, Monochlorsechene

CHy = CHCL

Viayl Chloride i3 a colourless gas act
dmbient temperature and pressure wich a
sveetish odour at high concengracions.
Ic 1s normally stored and handlad under
pressurs as a colourless liquid

-13.9¢¢C
-153.79¢C
=789C

0.983 (ac 20°0)

2.15 (relative to air ac 20°C) -
Readily soluble in most organic solvenks
but only sparingly in wacer

Vinyl chloride will polymarise
exothermically uader che influence of
light, air, oxygen and initciators such
as beazoyl peroxide. Pure vinyl
chloride is chermally scable co quite
high temperatures, however, peroxides
formed by siow reaction with oxygen in
air may initiace polymerisacion.
Scablisers, such as benzoquinone or
p-mathoxyphenol, and storage in an
oxygen frie atamospnere i{anibic
adventiczious polymerisacion
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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 WCRK

Mo /Mrs/Mi38 ..t iviisiansrssessrsesrsatassstnntons
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is about to lsave/has jusc left employment here wherea he/shs was
regiscered as a worker potentially or actually exposed to vinyl

chloride monomer (VCM). :;'

Exposure cto high levels of VCM has been asgsociated with angiozgrcops
rosis
of the liver, portal hypertenosion due £o non-cirrhotic periportal/and

acro-osceolysis parcicularly of the terminal phalanges of chne hands.

Ucher effaccs hava been raported as oscgurring in workars chronically
exposed co vinyl chloride monomer at similar levels of axposure,
although such reporcs hava besn disputed by others. These iaclude
tumours of tne brain, lung, haemo~lymphopoiatic syscem, and skin
(malignant melanoma), lung funcction disorders, chrombocyzopoeala and
immune complax disorders. E!Fec:s on reproduccion have also been

reportad.,

Whilsc exposurs to such levels {s unlikely co nave besn incurred sincs
1975, the lacent period parcticularly for the firsc two above mentcioned

conditions may be prolonged.

May I cnerefors sugzast tnat chis lecter which (together with the

patlencs form of consent) has besan aporovad by the Ganeral Medical

CMa 0074680




Couneil, be filad in your patienc's NHS record card. S$hould any

clinical suspicions along thess lines arise in cthe future you mighe
1;55 to consider contacting me or my successor. I hold, and enclose a
copy of, your patient’'s signed informed consent to chis which means
that you'naed not hesicate from taking such a sctap early i{n your
considerations of differsntial diagnosis from faar of groundlessly

alarming your patient.

Should this factory have ceased trading, the Employwent Madical
Adviger for your area, who can be found ifa the calephoce book under
Health and Safacy Executive would know the whereabouts of your
patient's factory medical and exposure racords which are being
preserved for 50 years from the end of his/her employmenc here.

If you would like any further information or explanacioas, please do
not hesicate to gontact me now or in the future. I will be glad co
assist {n any way possible in the {ncerescs of your patienc's, our ax-

employes2's, well-being.

Yours sincaerely, _

APPOINTED DOCIOR
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(Give surname
and full fore-
namas, give date
of birth thus

eg 3 SEPT 35

Signed .....0000

JACR s.iecvevenns

iitoess ........

" APPENDIX &

CONTROL OF SUBSTANCES HAZARDOUS TO HEALTY REGULATIONS 198-
APPROVED CODE OF PRACTICE FUR TEE CONIRQOL OF VINYL CHLORIDE AT WORK

MEDICAL SURVEILLANCE
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heraby give cousent for the Appointed Doctor or the Area Employment
HMedical Adviser to discuss with amy family doctor my medical and L
oczupational history and I also consent to the release co amy Eaniéy
doctor of such records insofar as they relate co my exposure to Vinyl

Chioride Movomer.

I confirm Chal DE .vviivevennsussocvnrsconanns «vs, Appoinced Doctor

has expliined to me the reasoas for this consent being sought and L
believa thar [ have undarstood these raasons. I agree to a copy-of
this consent and explanactory lefcar, wnicn I nave seen, being seat to

ny prasent family dOGEOr, Df .uicivnsressvssranrstnnernsossnvnacsssne,

of L A A N Y YN N N NN RN R R R R R R
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APPENDLX 5

RECORDS

The records which -should be kapr in relacicd to the concrol of vinyl chloride
at work are summarised below with cross refereances to the relevant paragraphs
of the main text of the Guidance Note.

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

(g)
(h)

(L)
1
(k)
(L)

{(a)

Assessment (paras 22-29);

Atmosphearic monitoring (paras 53-57);

Mainteaance of monitoring equiment (para 58)
Leakages of vinyl chloride (para 59(1);
Examinations ;E vencilation equipment (para 59(2))

Excursions above the alarm lavels during area monicoring (para
59(3)%

Parsonal monitoring (para 39(3))

Names of persons crained and aucnorised to use respiracory
protactive equipment (para 66);

Inspections of respiratory protactive equipment (parca 69); -
Pernits-tco-~work (paras 71 and 77); .
Maiatenance of coantrol measures (paras 79 and 80);

Register of registered workers' (para 33)

Occupational health racords of regiscered workers (paras 91 and 92).

Records may be kapc in any suitabla foras, including microfilm, computar or
sinilar cechniques, providad tney can be revieved reaaily when raquired.

Orcupational health records should be kapt for S5O years after the last encry
made in them. Racards of atacspheric monitoring should be kepr for at least

30 years.

All other recovds should be keptc for a minicum of 2 years.
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APPENDIX 6

LEGAL REQUIREMENTS

Some additiocoal legal requiremencs relevant to the handling of vinyl chloride
may be found in the following:-~

The Health and Safety ac Work efe Act 1974

The Factories Act 1961

The Alkali etc Works Regulation Act 1906

The Emissions into the Atmosphere Regulatiomns 1983

The Control of Pollution Acc 1974

The Control of Subscances Hazardous to Health Regulacions 198_

The Notificacion of Inscallacions Handling Hazardous Substaoces
Regulations 1982

The Concrol of Industrial Major Accident Hazards Regulations 1984

The Dangerous Substances (Cooveyance by Road ia Road Taokers and Tankﬁ-
Containers) Ragulations 1981 )
Tha Dangerous Substances (Conveyance by Road in Packages ate.)
Regulations 198~ _

The Classificacion, Packaging and Labelling of Dangs=rous Substancss
Regularions 1984

The Nocificacion of Accidencs and Dangarous Occurrences

Regulations 1980 )

The Reportiang of Aceidencs and Dangserous Incidencs Ragulacions 198-

CMA 007454




APFENDIX 7

CHECKLIST CF MAIN CONTROL MEASURES

CONTROL EASURES FCR MATERIALS,
cLANT & FRCCISSES
(Paras 30-36)

CCNTRCL QF ZXFCSURS
(Faras 19-20)

AIR MONITORING
(Fazas 37-62)

ALARM LEZVELS
(Faza 21)

FERMITS-TC-4CRK

(Fazas 71-78)

RESFIRATCRY PRCTECTIVE EQUIFRENT
(Faras 63~69)

HATNTENANCE CF CCNTROL HEASUZES
(Faras 79-50)

Plant should te designed and operatad
to minimise exposure to vinyl ehlorid

Plant should te sited in the open
whergver possilhlse

Good general ventilation shouwld L=
provided in process tuildings

Local exhaust ventilation should te
provided whers emlsslions from plant may
occeur that cannot te elininated bty
inproved design and maintenance

Fersonal exposure to vinyl chloride
should te controllad to below 7 ppm
8 hour TWA

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

Fersonal monitoring ls requirsd to
check compliance with the 8 hour TWA
Contyol Lialt

A static monitering system is required
for the menitering of vinyl chloride in
the air of working areas -

Alr monitoring system required for the
detection of high lavels of vinyl chlo'
and to socund an alarm at the follewing
levels:

15 prm measured over 1 hour

20 ppm measured over 20 minutes

30 ppm measured over 2 minutes

Fermits-to~-work required for all werk
in confined spacses and some naintenancs

All personnel involved must te properly
trained

Required for certain operations, eg
entry into coniined spaces, naintsnancs,
4galing with leaks of vinyl chleoride,
energmcies, stc

Cnly equirment of a type approved or to
a standardi approved by HSE to te used
To bte used only bty trained and authorise
yersonnel

Aegular and thorougn examinatlons of
plant requived, especially where leaks
may oecur

Regular examinations and tests of
ventialtion equipment requirsd

Regulax checks of other control measure
to te carried out
cMA 00746835




EﬁERGENCY PLANNIRG
(Paras 81-82)

EBALTH SURVEILLANCE
(Faras 84-G4)

INFCAUATION, INSTRUCTION & TRAINLIG
(Faras 95-97)

Sultable plans required to deal with
foresesalle em rgencies

All employees should be familiar with
relevant emergency procedures

Registered workers should underzo
ragular medical examinaticns

All employees should receive adsquatse
information, instruction and t-aininz
on the hazaw»ds of vinyl chloride, the
precautions to te observed and the role
of joint comsultation
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