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INTRODUCTIUN

1 Vinyl chloride is a colourless, highly flammable zas at room tamperatura
and atmospheric pressure. It {3 normally stored and handled under pressura
as a colourless liquid. It has a slightly swear odour detaccable at
congencrations above 2000 ppm. In the UK virtually all vinyl cnloride is used
as starcing material for the production of polyvinyl chloride (PVC)
homopolymer; a small amount is used for copolymerisatiocm wich vinyl acacace.
PVC is used exteasively io pipes, flooring, home furnishings, electric cable

insulation, blow moulded concainers, packaging and trscords.

2 This Guidance Note has been prepared on the basis of joint discussions

batween representatives of che Confederation of British [nduscry, the Trades
Union Congress and the Healch and Safary Execuzive within a Working Group of
che Health and Safety Commission's Advisory Committee on Toxic Substances.

3 This Guidance Note provides practical guidance for employers, self-
employed persoms and persons im coantrol of vinyl chloride wmonomer manoufacture
and polymerisation plaats to assist them in complying with the Conmtrol of
Suscances Hazardous to rzalch Ragulations 198- and Approved Code of Practice
for che Concrol of Vimyl Chloride at Work. Raeferences in this noce to
'employers’ snould be taken to include self-employad persons. This Guidaace
Note may also be nelpful co safety representacives in fulfilling cheir
sCacutory functions under the Safecy Repre;encacives and Safery Commictees
Regulacicas 1977. The guidance will be used by Laspectors of the Healch and
Safery Execucive (MSE) as parc of their ericeria for assassing compliance with
tiie Health and 3afecy ac Work act 1974 and ocher relavant statucory

provisions,

4 Tha Control of Substances Hazardous to Health Regulations 193- apply to
all coxic substances used at work, including vinyl chloride. The Dirscecive of
the Counci) of the European Communiciess (78/610/EEC) oa tne approximacion of
the laws, regulacions and administracive provisions of tne Member Statss on
the procection of the health of workers exposed to vianyl chloride monomer

applies to che procection of tcnose workers wno:-~
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(a) -are amploved fu worxs {a wnich vinyl chloride is produced,
teclaimed, stored, diécharged ioto containers, cransported or used
in any way whatsoever or in which viayl chloride is coaverced into

vinyl chloride polymers, and

are likely to be affeactad by exposure co vinyl cnloride im a working

area.

5 VINYL CHLORIDE I5 BIGHLY FLAMMABLE AND PRESENIS A CONSIDERABLE FIRE AND
EXPLOSION HAZARD; THIS GUIDANCE HOTE DOES NQT GIVE ADVICE ON SUCH RISKS.

Vioyl chloride comes within the group of subsctances defined in Class 2 of Part
Il of Schedula 1 of che Notificacion of Inscallacicas Handling Hazardous
Subsctances Regulations [982. It also comes wichin the definition of a
flammable gas as set out {a Scheduls 1(¢)(i) of che Control of Imduserial
Major Accident Hazards Ragulations 1984, Some of the requirements of these
Regulations cverlap with certain sections of this Guidance Noce, Where this
occurs reference is made in the taxt and zhe Regulations should be consulced

for furcher decails.

] This Guidance Noce does not give detailed advice on the cencrol of
emissions of vinyl chloride to che atmosphere. HM Induscrial Air Pollucion

[aspeccorace is rsspoasible for cthe control of air pollution arising from
industrial processes involving che production of PVC and copolymars from vimyl
chloride monomer. For decailed guidance on the contral of emissioas,
reference should be made co the dSE Noce on éest Praccicable teans BFM 3/79 :

Patroleun Works (PVC Polymer Plants).
PROPERTIES OF VINYL CHLORIDE
Tha propercies of vinyl cnloride are sar out in Appeadix 1.

HEALTH HAZARDS

8 Vinyl chloride is a gas az room cemperacure and acmosphecic pressurse and

the most common routa of absorption inco che body is by iahalacion.




9 Acute axposure to vinyl chloride vapour causes camtral nervous system

effaces, the severity of which i{ncrease with exposure. At exposures of 50-500
parcs per million (ppw) io air for 7 hours no apparent acucte effects have baen
found in humang. However, exposure te 20,000 ppm (2%) for J minutas resuylted
in dizziness and disorientacion. Incapacitation occurred at conceantracicas
above 80,000 ppm (8%) over § minutes. Exposure to coacentrations of 300,000 -
400,000 ppm (30-407) is rapidly fatal.

10 Chrouic expesura to vinyl chloride has been assoclacsd with angiosarcoma
of the liver, liver or spleen fibrosis (similar to the perilobular fibrosis
known as Banti's Syndromm), circulatory disorders in the hands and feet
(similar co Raynaud's Phenomenon, also knowm as white finger), scleroderma (a
deganeracive lesion characcerised by 3tiffoess of the skin and sofc cissues)
and acro-oszeolysis (a dacerioratcion of certain bones, most commoanly the
terminal phalangss of che fingers). Such effects have usually occurred after
caronic exposure to lavels in excess of 100 ppm (see para 12). Vinyl chloride

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

11 Other effects have been reporced as occurring ia workers chronically
exposed to vinyl chloride monomar at similar levels of exposure, although such
reports have been disputed by others. Thase inoclude tumours of the brain,
lung, haemo-lymphopoiatic syscem, and skin (malignant wmelanoma), lung function
disorders, thrombocytopoania and immune complex disorders. Effects oo

raproduccion nave also peen reporced.

12 [ne general consensus of opinion is cnac polymerisation worxers becween
1940 and 1973 might have been exposed to lavels of vinyl chloride of cne

fallowing order:=-

1945-55 1000 ppm

1953-60 400 = 50V ppm

1960-70 300 ~ 400 ppm

Mid=1973 130 ppm

1975 5 ppm
3
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Throughou:_the world there will have been variacions around these figures

because of differencas in plant design or process operation,
RESPONSIBILITIES

13 Employers must do all that is reasonably practicable to safeguard the
health of ctheir employess and others wno may be affeccad by work activicies
involving vinyl chloride. In particular, they have a duty to comply with tne
provisions of the dealth and Safaty ac Work ecc. Act 1974, the Concrol of
Substances Hazardous to Health Regulations 198- and the ACoP on Vinyl
Chloride. Employers may also have a responsibilicy to comply with the
Facrtories Act 196! and other associated healch and safecy legislation (see

Appendix 3).

fa Section 2(3) of che HSW Act raquires employers, with cercain exceptions,
to prepare, and revise as appropriate, a written statement of their general
policy with respect to che nealth and safety at work of their employees and
the organisation and arrangemants used to carry out that policy and to bring
the scatament aand any ravisionm of it to the notice of all of their employses.
The arrangemants within the organisacion for a formal system of joiat
consultation between managament and esmplovees and their representacives om all
agpects of cne Approvad Coda of Practice on Vinyl Chloride should also be set

out in the safety policy.

13 Io che safety policy, a membar of senior management snould be given
responsibilizy for eansuring that the maccsrs covarad by the Vinyl Chloride
ACoP, the Healch and Safacy ac Worx ete. Act and the Factories Act, atc are
inplemented, These include cne responsibilicy for safs systems of work, safe
places of work, training, monitoring, smergency procedures, joint consulzacioam

ecc. He soould be provided wich appropriacs support as may ba necessary.

16 Raesponsibility for implementing parcizular aspeccs of the Approved Code
of Practice and this Guidance Nota should be allocated ac sach appropriatce

level within the organisation with 3 elezar line of communication Ezom plant
operacives to che person in ovarall charga, Sceps should be caken co ensure

chat individuals underscand and aceepc tneir responsibilicies,
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17 Employees should cooperate with management ia {mplementing health and
safety precauticos and in making ptoper use of the equipment and facilicies
provided for their protectioa. They should report immediacaly to thair
suparvisors any sugpected faults or material defects in plant or deficiencies

in the control measures taken to comtain vianyl chloride and reduce axpesure.

18 Safety policies need to be reassessed at regular incervals to ensure chat
they ara still appropriate and effective, particularly when significant
changes in plant or work activities oeccur. Such assessmenc should include, of
course, the organisacion and arrangamencs for complying with the legislaetion,

¢ode of practice, etc relavant ro vinyl chloride.

CONTROL LIMITS

19 The Control Limic for occupaciosal exposurs to vinyl chloride vapour in
air is an Angual Cootrol Limit of 3 ppm and is the value which should not be
exceeded by the concentration, averaged wich respect to time, of vianyl

chloride monomer in the acmosphere of a working area over a period of one

year. Only periods of plant operation imeluding, where necessary, any
maintenance time should be taken into account., Periods during which alarm
lavel conceatrations are meagsured aoeed oot ba cakan into aceount when
assessing compliance with the Annual Control Limit. In practice, che
atmosphare of working areas should be monitorsd regularly (see paragraphs 137-
62) and che resulcs summarised on a shift and monthly basis. A ‘'rolling
average' time weighted average concentration of vinyl chloride-in~air can then
be caleculated and over any period of 12 successive calendar months ic should
not exceed 3 ppm. In this way, past compliance wich the Annual Control Limi:
can be checked and trends noced, Tnis Annual Control Limit is supplemanced by
an 8 nour time weighted average (TWA) Concral Limic of 7 ppm for personal
axposure with che proviso chat the Annual Control Limit is not exceeded.

These Contral Limics have been judged after decalled cousideracion to be
reasonably practicable for the whole spactrum of work accivicies in Greac

Bricain and should not normally be exceeded.

20 For substances, such as vinyl chloride, for which tchere are oo kaown
thresnolds below wnich adverse effects do not occur not oaly should exposure
be xepc below the Concrol Limi:s‘bu: it snould also be reduced scill further
until the point i3 reached where cthe costs of furcher control measures are noc

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

21 Ia vinyl chloride monomer manufacturing and polymerisation planca there
should be a system for the automatic decection of high levels of airborne
vinyl chloride in places where these may occur (see para 54), The following
concencrations of vinyl chloride in the atmosphere of a working area should be
treatsd 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 whan measured ovar a getiod of 20 minutes, or
(e) 30 ppm wnen measured over a period of 2 minutes,

Wnare a continuous mulci-point analyser (see paragraphs 40-41) is used, cwo
successive readiags above the appropriace coneentration will dacermine tha
existence of an alarm leval, ie 15 ppm over a period of 1| Hour and 20 ppm over

a period of between 20 and 30 minutes,
ASSESSHENT

22 Under the Control of Substaaces Hazardous to Health Regulations an
amployer @ust not carry on any work which Tay axpose his employeas to any
substance nazardous to health unless he has made an adaquate assessmenc of the
risxs to health creaced by the subacance., The assessment involves idencifying
the nacture of the suybstance, the risks to tne health of persons wno may be
axposed, the nature and degree of axposure which may occur during the course
of work and the sceps to be caken to avoid risks to health. In order to
easure effective control of exposure to vinyl chloride, it is necessary to
collect and assess adequate data on the circumstances under which exposure may
arise., In existing plancs, wmost of these data will already nave been '
opcained. All work activicias which may involve exposure should be assassed
ts idencify actual and poteantial sources of emission of viayl chlaride vapour
inco the worxing acmosphere, The nature and dagrae of exposure should be
studiad in eacn case. Ia Appendix 2, a flow charct secs out a sampling
stratagy for the assessment of 2xposura go toxic substances., Asgsessment
permics che formulation of plans for the davelopment and introduction of

effective engineering, operational and other measures for the praveation or

control of exposure, for the maingenance
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of such measures and for the long-term monitoring of cheir effecrivamess. It
also indicates activicies where the only reasonably practicable mechod of -
prevencing exposure is by using respiratory protective equipment. In exiscing
plants, operacing experieance and meaitoring data should already have led to

the incroduction of most of thase control measures.

23 The employer should emsure that whoever carries out the assessment is
competent for the purpose and has received adequate informatiom, instruction

and training.

246  Examples of work activities which may give rise to exposure to vinyl

chloride inelude:-

(a) ctransport, storage, discharging inco containers, breaking down from
bulk, polymerisation, reclamation and sampliag of vinyl c¢nloride or
daterials, ilncluding wasce, contaiaing it in residual. or unreacred

form;

(b) che operacion, cleaning, maintenance and repair of any apparacus or
‘ process plant used in che production and cooveyance of viayl
chloride or in its polymerisation and the handling and storage of

freshly polymerised macerial.

25 An employar should consider not only the exposure of his employees
engaged upon work with vinyl cnloride but also that of:-

(a) other of his employeas not directly involved with vinyl chloride wno

could ba affecced by that worlk activicy;

(b) ocher people who may be exposed while on the premises, eg tna

euployees of outside concraccors angagad on maintCenancs;

(¢) members of the publis who may be affacted by emissioas and

dischargzes from the workplace,

26 To escimaca the degree of exposure co vinyl chloride by iohalation, ic is

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

every individual case, parcicularly when sufficient information based oa
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previous ceasurements is already available in relation to a spegific wark
activity or where it may be possible ce group employees on tha basis of
similaricy of degree of exposure and cype of work done to enable an adequates
assessment of likely exposure to be made. I[c is importanc to scudy the
pattern of exposure of workers in different jobs and locations over whole
workshifts and to ideatify when and where the highest exposures are likely to
occur takiog into acecunt the possibility of unusual circumscances such as

plant breakdowns or emergencies.

27 Ic is important to carry ouc sufficlent sampling to enable accurate 8
hour time-weighted average concentrations to be caleculaced. However, shorter
tarm sampling may assisc in the assessment of the performance of engineering
controls. The survey of exposuras should be extended over sufficisnc
workshifcs co emsure tnac the variabilicy of exposure {3 adequataly scudied.
Furcher decailed information and advice i{s available in HSE Guidanee Nots EH

42 - 'ronitoring Stratagies for Toxic Substances',

23 It is recompended that che resuylcs of the assessment be recorded and a
copy provided on request at any reasonable time during working hours to

employees and/or their representatives at che place of work.

29 The asse2ssment should be revised whenever chere is evidencs or reasen o
sugpect tnat it is no loager valid, as 3 result of, for example:-
(a) a significant change ia the wock accivity; this could be a chaage {n
planc, processas or metnods of work chat =might affect the nacure or
degree of axposure, such as the raising of process tamperaturas orv

changes in engineering coatrols;

results of air monitoring ac the work place revealing an increase in

exposure;
(e) data arislng from health syrveillance;
{d) new information on health risks becomiog available.
CONTROL HEASURES FOR MATERIALS, PLANT AND PRQCESSES

30 When considering appropriata coacrol measures for reducing exposure to a

toxic subscance, the first strategy to examine is substitucion with less
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nazardous materials, including the alteration of synchesis rouces cta avoid
using or producing toxic lncermediates. Users or pocential users of viayl
chloride and polyviayl chloride should coasider the use of a less coxic

substance buc {f chact i{s oot possible concrol measures gnould be applied as
far as id reasooably practicabla, irrespective of che size of the plane, cto

ainimise exposure of persoanel to vinyl chloride.

1 Control may be considared adequate when exposure to vinyl chloride is
aeffactively controlled to the occupational Concrol Limics and as far balow
them as s reasonably practicable in the parcicular circumscances. The
objeccive in applying materials, plant and process coatrol measures is to
ensure adequace control of exposure without recourse to parsonal protective

aquipment so far as is reasonably practicable.

Desigan and operation

32 Equipment and processaes should be designed and operated ts eliminate or
minimise the risks of leakages and spillages of vinyl chloride and to minimise
the nesed for maintenance or other work which reqdiras the breaching of and/or

encry into plant in which vinyl chloride is liable to be present,

General vencilarion

33 Good general ventilarion should be provided for roams and buildings in
wnien processas involving vinyl cnloride are carried on and as far as possiblea

plant should be sited in the open,

Local exhaust ventilacion

34 Viayl chloride should be handled in enclosed equipment provided with
local exhausc ventilation at any: points whera the emission of vapour cannot be
eliminated by improved desizn or maincenance. Local axhaust vencilation
should also be provided ac specific locacions in process plant to ensure chat

naintenance operations can be carried out safely.

Venciag

35 HM Industrial Air Pollution Inspectorate and HM Factory [nspectorate

should be consulted on any points relating to planc or storages where tnere i3

the potential for the emission of vinyl chloride into the atmosphere cCo ensure

that boch cthe public and the workforce are not at risk.
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Cleaning and waste disposal

36 Waste polyvinyl chloride sluyrry containing significant levels of residual
vinyl chloride should be stripped of vinyl chloride prior to suitable treac-
ment of the liquid waste for general dispoesal., Solid polyvinyl chloride wasce
should prefarably be driad before dispesal. Wastes arising from viayl
ehloride processes should ba handled and disposed of in accordance with tne
Department of Environment Wastce Management Paper No 15: 'Halogenated Orgamic

Wastes - A Technical Memorandum on Arisings, Treatment and Disposal includiag

a Code of Practice’'.

ALR MONITORING

37 The objectives of monitoring coocentrations of airborme vinyl chloride in

working areas ara:=-

(1) to verify that any technical measures aand working procedures

maintain adaquate control of exposure;

to detect abnormal increasass in vinyl chloride-in-air levels which
may occur as a result of failure or malfunction of some part of the

plant or apparatus, wich raferences to the short Cerm alara lavels

for vinyl cnloride;

to provide adequate records of the exposurz of individuals for the

purpose of epidamiology.

38 The arrangenments for monitoring require careful plaaning co achieve
effective and efficlant use of resources. A formal air monitoring plan should
be drawn up and made known to all employees working in areas where vinyl
¢nloride is liable to be present. The plan should concain decails of the air
monitoring procedures and equipment thac are to be used Co meet the objectives

sec out in para 37, including details of:-

(a) cne parcs of plant, working araas and occupactional groups of

employees to be maonitored;

the cype of air sampling to be carriad ouc, eg personal air
sampling, fixed poinc air sampling;

10
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the frequency of alr sampling and the siting of air sdampling

‘aquipment;

the types of sampling and analytical equipment to be used;

arrangements for the tescing and calibracion of sampling and

analytical equipmenc;

the scaciscical analysis and presencacioa of the air sampling

reasulcs.

The information obtained from the imitial and any subsequent assessments
snould be used when planoing or revising the dacails of che monitoring

procaedures,

39 Stacic sampling will be the main mechod usad routipely for assessing
compliance with the Annoual Control Limit and detection of alarm levels in
vinyl chloride monomer production and polymerisation plants. In order to
assess compliance with che § nour TWA Control Limit personal monicering will

be necessary.

4Q Static sampling may ba either by diseontiauous or continuously operacing

sequential syscems, sxcept ac vianyl ¢hloride polymerisacioca plants siced
within buildings whers only the latter mechods should be used.

4] where discoatinucus air sampling tecﬁnxques are used, the frequency of
measuramencs should be sufficient to predict wich a confidence coefficiaat of
ac least 95% cnat chere is compliance with the Annual Concrol Limit, in ocher
words that the Control Limit valua falls above the upper 93X confidence limit
for che true anaual arithmetic mean for the working area. The required

frequency will chus depend upon tha variabilicy of concentrations with time.

42  Where viayl chloride 1s handled intermitcencly, monitoring of exposures
by perscnal sampling should ba done sufficiently often to ensure chat
tachnical control measures and working procedures are adequate to keep

axposure balow cne Control Limics.

4) Large working areas will normally require mors tnan one monitoriag point
and in such cases the average value of the measuramencs recorded should be
considerad as the representative value when assessing compliance wich the

Annual Coutrol Limit.
11 CMA 007659




Maasuring equioment

44  The sensicivicy, range, selectiviecy and speed of response of an
apalytical davice should be appropriata to the ducy it s required to periorm.
Electrical equipment in flammable atmospheres should be suitably conscructad,

protected and iamscalled; guidancea is available {n BS Code of Practice 1003.

45 The following techniques are among those suictable for deteccion and

measuremeat of vinyl chloride:-
(a) gas chromatography
(b) infra-red absorption analysis
(¢) flame iomisatlion dececcion

Flame ionisacion detection is not specific for vinyl chloride and may

therafore give readings which are grearer tham the actual concentratioa,

48 Gas sauples may be taken by any techmique which is racognised and

acceptable for the analyctical technique to be used.

47 A comprahaensive deseription of the various analycical techniques
available for che measurementc of vinyl chloride ara given in 'The
Decermizazion of Viayl Chloride: A Plant Manual - Analytical decnods for tne
Concrol of Vinyl Chloride Congentrations In and Around Manufacturing and
Process Plants' publisned by che Cnemical [ndustrias Association Limited,
Alembiz Housa, 93 Albert Embankment, London SEl 7TU. Dacails of one of chae
personal sampling mechods ysed by BSE are availlabla in MDHS 24 = 'Viayl
Chloride in Air: Laboratory method using charcoal abosrbent tubes, solvent

desorption and gas chromacography'.

Laocation of sampling points for fixed analysers or automatic sequencial fixed

point sampling svsctams

48 Sampling points should be locaced wichin cne woriking area to sazple air

tspregsantacive of cnat breached by cthe workers. The probes should normally

12
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be sited at breaching height and at local places where the air movemenr is
repredentative of the genmeral working area and should not impeda the movement

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

ot plant malfunction can bea detected as soon as possible (see para 54).

Aceuracy and calibracion

30 If a measuring system i{s used which records vinyl enloride and ocner
substances withouc being capable of distinguishing between chem, the rasulcs
obtained should be regarded as representing viayl chloride cnly. Special
consideracion may need co be given to che incerprscation of rasults wharsa
thers are indicacions thac the Concrsl Limic is being exceeded but it {s known

that cthis i3 due to ocher substances.

5l The precisioa and accuracy of the sampling syscaams used should be
invastigated over the viayl chloride im air coacencration rangs of 1-30 ppm.
An accuracy of + 10% within chis raange 1is sacisfaccory. The method used and
the rasults obtained should be recorded.

52 Measurinog equipment ghould be calibrated regularly, in accordance «with
the agreed air monitoring plan, using the hos: appropriace cechnical mectnods.
The calibration of automacic air sampling syscams should preferably iavolve
the injeccion of air samples concaining known amounts of vinyl chloride ingo
the system 4a¢ sampling points, racher than directly inco the anmalysiag

inscrumenca.

Laak dececcion

53 Leak decection may be carriad our by the following means:-
(a) portable analysar;
(b) mobile sample line actached to a non-portable analyser;

(¢} ultra=-gonic laak decactor.
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Alarm gyscems

54  Whatever sampling syscem ls used for routine monitoriag, there should
also be a system for the automacic detecrion of high levels of airborne winyl
chloride in places where these nay occur, eg in the evenr of plant fallure.
The alarm syscem may be integrated wich a countinuously operating or permanent

sequencial system provided for the purpose of air mouitoring.

Recording and presencacion of resulcs

35 The resulrs of all atmospheric monitoring at fixed points should be
available for inspection by personnel working in areas where vinyl chloride is
liable to be present and their representacives ac any time during a working
period. Where continucusly operacing multi-point sequential sampling mechods
are employed, the results should be displayed as far as possible within cwo
hours of che end of each shift sampled. Where discontinuous method and/er
personal monitoring are used, the results should be displayed within 24 nhours

of completion of the sampling pericd whera possible.

36 In the areas where continuously operating muleti-point sequential sampling
and analysing equipuwenc is inscalled, results snhould be summarised on a shifc
basis for each idencifiable work area showing the average concentcration ia the

area. Basic daraills of the position and number of sampling poincs cogecher

witn che fraquency of sampling and ahaly:ical mechods used should be included

4T the baginning of the series of records and cnereafcer naed only be ragorded

when changes occur in the monitoring procedura.

57 In the araas wnere sampling i3 carried our other than on each shifcg, che
individual time weighted average results snould be recorded., These should be
sumnarised on a moathly basis showing the average concentracion at each
locacion with an analysis of the distribucion of tne individual resulcs.

38  Records of maincenancs and monicoring should provide sufficient inform-
ation to enable employers, self employad persons, persons in con:itol of
rremises, employaes and/or_cneir reprasentatives at cne workplace, and

enforzing authoricies co:=
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59

(a)

(b)

(e)

(d)

The

(1)

(2)

ascertain whether maintanance or sonitoring has been carried aut;

monitor the performance and effectiveness of control measures:

gain access to information on any defects or matters requiring

atteation and on the ramedial action taken;

identify exposure trends.

racords should comtain at least the following informacion:-

Leakagas of vinyl chlorida

(a) description of area or plant inspactad;

(b) dacte of inspection;

(¢) time of inspeccion and shife;

(d) atatement oflany dafects or laaks found that might resule ino

the releasa of vinyl chlorida vapour above the 8 hour T¥A

Control Limit or alarm lavels;

(e) significant uncontrollad or abnormal emissions of viayl

chloride to the acmosphere reporced to HMIAPIL;

(£) indicacion of acction takean following discovery of faulzs;

(g) name, signature and appoincmenc of person making inspection.

Examinacions of ventilacion equipment

(2) locacion and typa of plant;

(b) data »f axaminacion;
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(d)

(e)

(£)

lagtruments used and resulcts of imstrument readings;

defacts noted;

action taken;

name, signacure and appointment of person making examinarioa.

Excursions above the aiarm levels as detected during area monitoringz

(a)

(b)

(e)

(d)

(£

(g)

(h)

part of factory to which the record refars;
precise locaticn within the fac:dty;
date, time and (where known) duracionm;

maximum time waighted average coucentrations recordad;
result of invescigation;

action takan;

name signacure and appointment of person making ianspection.

Personal monicoriag

(a)
()
(e)
(d)

(a)

aame of emplayee;

dace;

time and duration of exposurs;

time weighted average concencrations recorded;
pracise duty and working area wi:gin facrocy;

nacure and nominal 2{ficiency of respiratory procective
equipment (if worn).
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The results of personal monitoring should be sumarised on a momthly basis by

job cacegory in each plant in addition to shifc rasults.

60 If respiracory protective equipment is worm by any personnel during air
monitoring exercises, this should be racorded rogether with the nazure and
gominal proteccion factor of the equipment to enabla an estimate of che

'actual' exposure to ba made.

6l Records may be kept in any suicable form, including microfilm, compuger
or simiiar techniques, provided chey sacisfy the foregoing requiremencs and

can be recrieved readily when raquired.

62 Racords of air monitoring should be kept for at least 3C years. Ia cne
long term, air momitoring results may ba kept ia the form of wonthly
summaries, but i{n this case the detailed shifr records on which they are based
snould be kept for at leastc 1 year. Records of leakages of vimyl chloride and
exanigacion of ventilation equipment should be kapt for at least 2 years.

PERSONAL PROTECTIVE EQUIPMENT

Respiratory protective aquipment

63 Whare adequaca control of exposure to vinyl chloride cannot be achiaved
by normal eagiceeriag controls aand cne pro&ision of further control measurss
for macerials, planc and processes {3 not reasopably praccicable, workers
should be provided with adequate and suitable respiracory procective
equipmeac. The term 'adequata' wich respect to respiracory procective
aquipment refers to che ability of che equipmenc £o protact the wearer;
‘suicabla’ refers to the correct matching of the equipmenc to the job and to
che person. To be considared adequate and suitable, rmspiratory procective
equipment: mugt be correctly selaected and used. It should be noted that cne
nominal protaction faetor of respiratory protective aquipment can only be
achiaved if che face fit of the equipment is very good, In che case of vinyl
chloride, this means compressed air line or salf-containsd breathing apparacus
of a type approved by or coaforming to a scandard approved by cne Healzh and

Safacy Execucive,

17

CHA 0074665




64 In particular, adequace and suitable breaching apparatus wmust be warn:-~

(1) when {t is oot reasomably praccicable to remove vinyl chloride
vapour by local axhaust ventilacion, ¢.z. when opening equipment
“hich may release appreciable quantities of vinyl chloride co the
atmospherz and during the maintenance or repair of aquipment. No
such operacion should be conducced without a permic-to-work issued
by a competent person designatad by the employer for this purpose.
Precautions should be taken to ensure that¢ other umprotecced
personnel in the vicipnity are not liable to be exposed to
concentrations of viﬁyl chloride above the 8 hour IWA Coatrol Limicg;

during eacry into confined spaces which have not been certified by a
competent person as being safe for antry wichout breathing

apparatus.

65 Following an alarm, adequate and suyitable breathing apparatus should be
wora by any person remaining in an affecced area until che alarm 1s over, The
source of an escape of vapour should be idencified and appropriace corractive

action taken withouc delay.

56 It is recommended thaz no person should be requirad to rely for

procaccion on resplracory proctactive aquipment unleds-ne has succassfully

compleced a craining or refresner cours2 on the use of such equipment wiczhin
che previous 12 moachs and has baen issuad with a cercificace to chis sffacet.
The trainiag or refresher course cquld includa tne following:-
t{a) principles of operacion and use of equipment;
practical use, coarrect ficting, ete;

limications of the equipment;

common defects and action raquired;
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(e) company arrangemeats for issue, cleaning, mainctenance,” ete;
(£) when it is to be usad,

67 A regiscer of authorised persounnel trained in the use of respiratory
protective equipment should be kept together with a record of each person's
training. All breaching apparatus should be mainctained in a clean stata, in
good repair and in efficient working order. It should be inspecced every 14
days and defects identified and remediad immediatcely. . The maintenance
schedules should specify that the comprsssed air supplied to the waarer of
breathing apparatus should contain not more than 5 ppm carbon monoxide or 500
ppm carbon dicxide or 0.5 mg m~3 oil mist and except for these should be free
from contamination by dust, dirtc, mecallic particles or any other toxic or
irricanc substances whatsocever. The maintanance schedyles should also include
cne source of compressed air, the air line, particularly the connmections, and

proper cleaning and reissue of equipment,

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

again by another person unless it has been thoroughly cleaned and disinfected.

6% Records of maintenaance and inspectioa of raspiracory protective equipment

should iaclude the following informationm:-

(a) name and description of equipment’;

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

() dac; of inspection;

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

(e) wname, signacure and appoinctment of persoa making iaspectioun.
These racords should ba kept for at leasc 2 years.

Protective clotning

70  Under normal circumstances, where vinyl chloride is handled wichin
19
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enclosed plant, there may be no geed for the wearing of special pracegtive
clothing by process workers. However, cartain circumstances, such as ancry
inco confined spaces or some maintanance work, may require the use of special
protective eclothing, Such situations should be idenstified as part of tne
general assessmenc. The standard of clothing necessary will depead upon the
nature of exposure. For =xample, where subsctantial body contact can be
foreseen a high standard of protective clothing should be provided, eg
completely enclosing air-fed suits (where respiratory protective aquipment is
also necessary) of wire reinforcad PVC, or ovaralls of PVC-proofaed matarial,
completed in all cases by PVC gloves aand boots, Where an area is relacively
free of vinyl chloride, haviog perhaps been claaned by zeans of high pressure

noses or other methods, overalls of materials such as tarylsne or cotctom, may

be adequaca,
PERMITS TO WORK

71 A peraic-to-work 1s assencially a document which secs out che work to be
done and the precaucions to be taken. It predetermines a safe proceduyre and
is a clear record that all foregeeable hazards have been considered in advance
and that all appropriace precautions are daefined and taken in correct
saquence, It does not, in itself, make the job gafe but i3 dependent for ircs
affecriveness on the persons coacernad conscientiously carrying out the
requiraments of the permit. There should be provision on the permit-to=-work
for the persons authorising the work to sign to tnis effect and Lfor the
persons carrying ouc the work to gign the document ac aach stage of the
operacion as it is completad. Permits to work should be issued for all
sntries into confined spaces and for cercaia mainteaadce operations. Copias

of all permics-co-work issued should be kapt for a minisum period of 2 years.

Confined spaces

72 In this Guidance Noce tha cerm 'confined space’ includas any chamber,
tank, vatc, plec, pipe, flue or similar confined space such as, for example, a
reaccor, duct, or bunkar in which vinyl chloride vapour is known to be or is

liable co be present.

73  Unless adequata precautions are cakan, entry i{nto a confined space
involves a particular risk of exposure to very high lavels of vinyl cghloride

or lack of oxygen. Conceacrations of vapour may even be such as to involve a
20
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tisk of persons being overcome with a consequent risk to life, in addicion ea
the possible loag-term effects of exposure. Plant should be designaed and -
operated 30 as o reduce to 2 minimum time spent in vessels and the anumber of

occasjions requiring eatry.

74 In order to reduce the potential short-term and long=~term risks, encry
into confined spaces should be scrictly controlled. A permit-to-work system
should be operated and other special precautions ctakan as outlined in HSE
Guidance Note G5 5 = 'fncry ipto Confined 3paces’.

75  vhenever a parson enters a confined space for any purpose, a lifeline
should be worn or, wnare this {s oot practical, gsome other methed should be
used, to enable a segond person postaed outside cthe confined space to keep in
constant contact, The secoud person should be able to raise cthe alarm aad
equipment and trained persoanel should be readily avallable for rescue
purposes. All workers involved in any way wich work im coafined spaces should

be fully trained and conversant with che organisaticn's agreed emergency

proceduras.

76 Unless a confined gpace has been certified in wricting by a competeat
person as being, for a specified pariod, safe for eatry without breacning
apparatus and tée period has oot expired qo parson should enter or remain in
the confined space for any purpose unless he is wearing suicable breathing
apparactus. The permit~to-work should specify the type and sctandard of
persgnal protective equipment ts be wora and all other nacessary precauctions

Lo be taken.

77 Eacry ineo a confined space wichout breaching apparacus should not be

auchorised by a competeat person unlessg:~-

(a) effeccive gtaps have been taken to pravent che snccy of any vinyl

chloride vapour or other dangerous fume and

(b) any sludge or ocher deposit liable to give off vinyl chloride or
ocnar dangerous fumes has been removed and no ochar zaterial liable

to give off dangarous fumes is pregeat and

(¢) cthe space has been adequacely veatilaced, cested for vinyl chloride
and other dangarous fumes and has a supply of air adequace for

respiracion.
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If there i; a possibllity that che proportion of oxygen in the air of a
confinaed space has been substantially reduced aec person should enter or remain
in such a gpace unless he i5 either wearing suitable breathing apparatus,
Alternatively the space should be adequately ventilated and a compecent person

should test and cercify it as safe for eacry without breaching apparatus.

Maincenance overacions

78 Whea a non-routine operation or malfunction may resulc in che release of
vioyl chloride to the atmosphere, adequate and suitable breathing apparacus of
a type approved by HSE should be worn. Wheraver possible special measures
should be takan to prevent emissioas of vinyl chloride. Such operatioas
should oot be conducted without permission in the foram of a permit-to-work
from a competent person desigomated by the employer for this purpose,
Pracautions should be taken to ensure that other personnel are not exposed to

levels of vinyl chloride above the Concrol Limic.
MAINIENANCE OF CONTROL MEASURES

79 All plant, especially thac from which vinyl chloride may escape or which
is provided for the purpose of controlling exposura co vinyl chloride, should
be maincained to a high scandard in order to limic che exposura of workers to
vinyl chloride., Maintenanca procedures should include regular and thorougn
examinations by a competent person at approbria:e incervals of thosa pares of
tne plant at which lsakages of vinyl chloride may daevelop over a period of
time. A suitable instrument giviag a direct read-out of the concentration of
vinyl chloride=-in-air should be used for leak detectios during such
examinations. All defeccs found should be remedied promptly and che rssults
of maintenance examinations and details of remedial action taken recovded.

40 Ragular axaminations and cascs should be made of vencilation equipment
and otner technical control measures by a competent persoa, using inscruments
wnere appropriace, to check the performance of such equipment as part of a
planned praventive maintenancs programme. Where veatilation plant is provided
in pursuance of Ragulation 7 of the Control of 3ubstances Hazardous to dealth
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Regulations, maintenance should include a visual cheek at least once a wesk to
tdantify obvious defects and a thorough examicacion and tast by a coupetant
perscn at least once a year. Details of suech examinations and tests, defacts

found and remedial action taken should be recorded.
EMERGENCY PLANNING

81 A procedure for dealing with a subscancial escapa of vinyl chloride
should be prepared and updated as often as is necessary. The objective is to
ensure thac 31l employees who may be affected are trained and practiced in the
arvangements for dealing with such emergencies. The emergency plan should

cover:=-

(a) che definicion of the type of situacion to he considered as an

emergency;
(b) raising che alarm;

(e¢) evacuation of the immediate ares and adjacent araas liable to be

affscced;
(d) control of the occurrence using site resources;
(2) planc shut-down and contaiomenc of vinyl cnloride l2akage, and
(£) obraiaing assistance from the emergency services.

The booklet ~"Racommanded Procedures for Handliang Major Emergencies”, published
by the Chemical Industries Association Led., Alembic House, 93 Albert
Embankment, Londoa SELl 7TU, provides useful information and advice on chis
subject. It gshould be noted cnat the Control of Industrial Major Accident
Hazards Regulations 1984 will apply to some viayl chloride inscallationms and

may rvequire the preparation of on-site and off-sice emargeacy plans.

82 Wnenever apanormal emissidna oceur which affect che environment

siznificancly, cne District Inspector of M Induscrial Air Polluction

Inspactorate and the loecal authoricy musc be izformed immediately. Production
should not be continued with emissions outside che limics allowed without .
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having coasulted the Discrict Iaspeccor. Under the Notificacion of Accideacs
and Dangerous Occurrencss Regulations 1980 the sudden, uncoatrolled release aof
1 toane or more of vianyl chloride, eg. by rupture of a burscing disc, must he

notified to the HSE izmediately.
REGISTZRED WORKERS

83 In plants subject to the requirements of che Vinyl Chloride ACoP, any
worker idencified duriag the assessment procedure requirad under Ragulation 6
of the Control of Substances Hazardous to Health Regulacions as likely to be
affected by occupational exposure to vinyl chloride should be designated as a
‘registered worker'. A raegister of such workers should be kept by the
employer. Any worker generally spending less than 252 of his working year -
exposed to vinyl chloride need not be designaced as a ragiscered worker,
Consideraticn should also be given to desiznating other persons working
regularly on site, eg contractors' employees, as registered workers where
there is the potencial for exposure to vinyl chloride on a scale similar co

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

HEALTH SURVEILLANCE

84  Health survaillance of regiscerad workars is intended co detect, as early

a8 possibla, any harmful effects assoclataed with exposurs co vinyl chloride at
work. The initcial assessment considers che individual's ficness to work with

vinyl chloride and sstablisheg basaline medical icformacion wich regard co

registared workers.

-

85 Workers should ba subject to periodic assessment to check their fictness
to continue working wich vinyl chloride. The assessment may also provide
additional iaformacion which mighec lead to a fuller understanding of tne
toxicological effects of viayl chloride. Such data could alse be of value ia
any future epidemiological scudies., Zach person should be subject to medical

reassessoant:-

(a) act incervals of 2ot mor: than 12 mouchs;
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if he has reported symproms which could be ateributable to vinyl

chloride exposure;

if, in che opinion of the appoinced doctor, he reaquiras furcher

medical assessmenc:

when he has been absent from work because of any illness for 4 weeks

Qv more.

86 The medical assessment of each individual is the responsibility of the
appoinced doctor but it will normally ineclude:~

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

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

and extremities, and

such further tescs, iocluding radiological 2xamination and
liboratory tests, as may be indicated by the results of (a) or (b).

37 The employar should ensure that the laaflec “"Vinyl Chloride and You" is
given to every vorker on commencement of his employment. Coplas can be
obtained free of charge from any office of the Healeh and Safacy Execucive.

88 The eaployer sfould also ensure that each employ2e i3 aware that he has
the right to requesc a writcen record of the results of any health
surveillance procedures. If abnormal findings are present tne individual may,

if he consencs, be referred to nis Family Practitioner.

89 Where medical axaminations need to be carrlied out adequate facilities
should be made available. Tha facilicies snould comprise a room which is
properly cleaned, adequately warmed, well ventilatad, suitably furnished and
provided with a wash basin equipped with hot and cold Irunning water, soap and
a clean tovel. 1If it is not reasonably practicable co provide hot and cold
running wacer, a maans of heacing water should ba provided within ctne rcom.
Tne room should be suicably quiet and not permic drdinary conoversacional
voices co be heard outside ics walls. The room should be set aside for the

exclusive purpose of health surveillance whenever it is required.
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Where the number of employses £o be examined or assessed is subitaucial, a
suictable waiting area should be provided. An adjacent lavatory with hand-~
washing facilicies should be provided for employees who may be required to

provide specimens for biological tescing,

90  Arrangements should be made for amy employee who is a regiscersd worker
to present himself, during his novmal working hours, for medical axaminations
and any addicional testcs as may be necessary. Eamployeas should cooparate in

such examinacions and tests.

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

surveillance should consisc of at least che following informatiom:-

surname, foregames, birth surname, sex, date of birth, place of birth,
(town and country), peruanent address, MNacional Insuraamce Nuasber,
National Healch Sarviee Numbar, daca of commencement of present
smployment, and a historical record of jobs performed whilstc ian that
employment, with appropriate details co indicate likely exposure,

92 These records may be kapt in any suitable form provided that they satisfy
che foregoing raquirements and can be retrieved r=adily when requirad. They
should be kapt in a form compatible with and capabla of being linked co tnose
for monitoring, so thac it is possible co compare che nature and degree of

exposure £3 vinyl chloride wirth eifeccs oa"healch. The healch record of a

ragistered workar should be kapt for at leasc 50 years from che date of the

lagt encrcy.

93 Some of the comdicions associated wich exposure to high lavels of viayl
chloride, parcicularly angiosarcowa of the liver and portal hypertensioa due
to non-girrhotic periporcal fibrosis, may have prolonged latent periods with
syrptoms not appearing uncil sevaral years after axposurs=, possibly afcter a
vinyl chloride wvorker has retired or transferred Co other work. In all cases
when a vinyl chloride workar leaves a company, ceases to be a ragistered
worker or transfsrs to another location, a letter should be sent co his Family
Praccicioner oy che Appointad Doctor. Appendix 3 contains a suggesced leccer
for sending t2 an amployas's Family Practiciomer and Appendix &4 a suggesced
form for the employee to give his consent for the Appointed Doctor to discuss
his medical and occupational history with regard to his axposure to vinyl
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chloride wich his Family Practicioner, Both the suggested letter and form of
consent have been approved by the Echical Guidance Commiccee of the Geparal
Medical Coumcil. Appointed Doctors are recommended co place copies of any
letters and forms of coasent i the occupaticnal hsalch records of the

employees coocerned.

94 When an employee ceasas €O be 3 registered workar, but continues to work
aC the same location and for the same employer, che Appointad Doctor shall
offer to continue the employees health surveillance programme as in paras 83,
86 and 83.

INFORMATION, INSTRUCTION AND TRAINING

95 Zaployers should ensure that employees receive adequate informacion,
instruction and training, so that they ara awvare of the nature of the hazard,
the excant of the risks from exposura to vinyl chloride, the precautions to be
observed cto minimise thesa risks and the role of joint consultation. '
Employers should also ensure that employees of contractors and other persons
working in areas iavelving potential exposure to vinyl chloride have raceived
similar informatiom, instruction and traiming. The topics covered should

include che following:-

(a) healch hazards of vinyl chloride;

(b) coctents of the vinyl chloride ACoP;

(e) general methods outlined in this Guidance Nocte and che leaflec
'vinyl Chloride and You' for proteeciog persons from Che health
hazards of vinyl chloride and the need for healch surveillance;

.

(d) correct operation of the planc with whiech che employee is conceraoed;
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(e) role of the employee in observing safe working mechods;

(£) correcc use of respiratory protective equipment and any other

personal protective equipment;
(g) significance of monitoring proceduras and results;
.(h) relevant emergency procedures;
(1) relevant rules relating to vinyl chloride;
(3) vprocedures for reporting defects in plaat and equipmenc.
It should be noted thar Regulatiom 4 of the Control of Induscrial Major
Accident hazards Ragulatioans (984 requires a wmanufactursr to provide avidence
that persons working on a site are informed, trained and aquipped as necessary
to ensure their safacy.
96  Basic information, instruction and training should be provided on
racruicment and should be supplemenced at regular intervals by craiaing, "on-~
the~job” rafreshar courses, talks, nocicas, leaflers or other methods in order
to crsate and sustain a high level of awaraneas amongst smployees,
97 Any person wno carries out any assessment, air zonicoring or maintananca
tagks which require cthe use of ingtcruments should be given additiomal ingtruc-
tion and traiping concarning their use including:-
(a) objectives of air monitoring;
(b) correct use of ctha instrumencs;

(¢) sampling tachaniques;

(d) analysis, intarpretation and recording of results,
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FACILITIES

Washing and changing facilities

98  Adequate washing and changing facilities of a high standard should be
provided. All the facilicies should be kapt cl2an, warm and in good repair.
Washing facilities should ineclude showers for tne use of persons whose skin
may be contaminated by vinyl chloride. Changing facilities should be designed
to ensure thaz clean cloching and that which may be concaminated by vinyl

chloride are kept separace.

Arrangements for eating, drinking and smoking

99 Employees should oot eat, drink or smoke in areas liable to ba
contaminated by vinyl chloride, so suirabla facilities for these purposes

should ba made availabla.

100 Where a oumber of employees ars involved, suitable facilities for use by
persons who remain on the pramises during main meal intervals should comsist
of a canteen, mesi-toom or acher sujtable earing area., This should be
provided with suicable cables and chairs and facilities for the sctorage of
food and drinmi:, whether the food and drink is supplied by the employers or the
employses., If drinking fountains are prov{ded they should be installed so as

to prevent the water from bacoming contaminacted.

L0l  Smoking should not be permitted excapt io areas set aside for the purpose
becausa of the fire and explogion risks associated wich vinyl chlorida.

NOTIFICATION TO THE HSE

102 Employers are resquestad co nocify HMFL atc HSE Ar2a Offices and HMIAPL ac
Discrice Qffices of proposals for the iasctallatious of new plant or
modificacion of existing plantc. Such notificacions should be made ac the
desizn stage. Viayl chloride comes within che group of substances defined in
Class 2 of Part II of Senedule ! of gne Nocificacion of Inscallations dandling

Hazardous Subscances Ragulacions 1982. The Regulacions require imicial
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notification to HSE of any site handling quaantities of viayl chlorida ia
excess of 25 ctoanes wich regoctification at¢ three times this figure. Vinyl
chloride also comes within the definition of a flammable gas as ser out i{n
Schedule | e(l) of the Control of Industrial Major Accident Hazards
Regulations 1984, Notificatiom to HSE is raquired under Regulatiom 4 at

50 toanes of vinyl chloride and for Regulations 7-12 ac 200 toanes for procass
and storage or 300 conmnes for fsolated storage. Notification to HSE is also
required of significant modifications to the industrial activiecy for
inventoriaes exceeding 200 or 300 tonnas for process and storage or isolated
storage respectively. For further decails, refarence snould be made to the
appropriate Regulatious (see Appendix 6) and associated guidance published by
HSE,

RECORLS

103 There are a number of refereaces in various sections of this Guidance
Note to the keeping of registers and records. For ase of reference these

requiremencs are summarised in Appendix 3.

104 Whare an empioyer ceases to cparats, it is recommended thac the Healch
and Safaty Executive be notifiad and the records of air monitoring and

enployeas' occupational health records transferred to HSE.
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APPENDIX 1 -

PROPERTIES OF VINYL CHLORIDE

SYNONYMS

CHEMICAL FORMULA
PROPERTIES

Gegeral

Physical Boiling Poinc
Freezing Point
Flash Point
(open cup)
Liquid Densicy
Vapour Density
Solubilicy

Chemical

VC, Vinyl Chloride Monomer, VCM,
Monochlorocethylena, Monochlorocethene

CHy = CHCI

Vinyl Chloride is a colourless gas ac
ambient temperature and pressure with a
sveetish odour at high concentracions.
I¢ is normally stored and handlad under
predsure as a colourless liquid

-13,9¢C
-153.79¢
-789¢C

0,983 (ac 20°C)

2.15 (relacive to air at 209C)

Readily soluble in most organic solvencs
but only sparingly in wacer

Vinyl chloride will polymerise
exothermically under the influence of
light, air, oxygen and iniciacors such
as benzoyl peroxide. Pure vinyl
ehloride is thermally stcable to quite
hizh temperacurss, however, peroxides
formed by siow raaction with oxygen in
air may iniciate polymerisacion.
Scablisers, such as benzoquinone or
p-mechoxyphenol, and sterage in an
oxygen frze acmospnere innibic
adventicious polymerisacion




APPENDIX 3

Dear Doctor

CONTROL OF SUBSTANCES HAZAPDOUS TOQ HEALTH REGULATIONS 198-
APFROVED CODE OF PRACTICE FOR THE CONTROL OF VINYL CHLORIDE AT WORK

ME/H!S/MiSS A F PR AL R B AR AR R NAR RN RN BB D LN
Da:e Of BiECh LR A S I B Y B I I S AR NN A )

Address L R R N N R N N N N N N N N N A N N N N N N NN Y T YRR

L R A R I I A R I N N A I R R N N I A L I R A N A N W N NI NI A S

is about to le2ave/has jusc left employment here where ha/she was
registered as a worker potentially or actually exposed to vinyl

chloride monomer (VCM).

Exposure to high levels of VCM has been associated with angigsarcoma

ibrosis
of che liver, portal hypertension due to non-cirthotic periporcal/and

acro-osceolysis particularly of the terminal phalanges of che hands.

Other sffacts have been raported as occurring in workars chronically
exposed to vinyl chloride monomar ac similar lavels of exposure,
although such reports havae bean disputed by others. These include
tumours of tne brain, lung, haemo-lymphopoiatic syscem, and skin
(malignaat melanoma), lung function disorders, chrombocytopoenia and
imnune complax disorders. Efﬁac:s on reproduccion have also been

reportad.,

Whilsc exposura to such levels is unlikely to nave been incurred sincge
1973, the latent period particularly for the firstc two above mentioned

conditions may be prolonged.

May I cnerafora suggaes:c tnac this letter which (cogecher with the

patients fora of consent) nas been apvroved by che General Medical
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Coumnecil, be filed in your patieant's NHS record card, Should any
¢linical suspicions along these lines arise io the future you might
lika to consider c¢contacting me or my succsssor. [ hold, and enclose a
copy of, your patient's signed informed coasent to this which means
that you need oot hesitate from taking such a stap early in your
coasiderations of differential diagnosis from fear of groundlassly

alarming your patient.

Should this factory have ceased trading, the Employmentc Madical
Advisar for your area, who can be found in the telsphone book under
Health and Safety Executive would know the whereabouts of your
patient's factory medical and exposura records which ars being

preserved for 30 years from the end of his/her employmsnt hera.

If you would like any further information or explanations, please do
not hesitace to concact me now or in the future. [ will be glad to
assist {n any way possible in the interests of your patieat's, our ex-

amployes's, well-being.

Yours sincerely,

APPOINTED DOCTOR
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{Give surname
and full fore-
nanes, give dates
of bircth thus

eg 3 SEPT 36

" APPENDIX 4

CONTROL OF SUBSTANCES HAZARDOUS TO HEALTH REGULATIONS 198~
APPROVED CODE QF PRACTICE FUR TEE CONTROL OF VINYL CHLORIDE AT WORK

MEDICAL SURVEILLANCE

I| D N I I I A R S I R I R I N N R N A SR N Ry Y bOrn L N R R N A N R BN A )

Of LR R N R R N O N A B A R I N RN I R N R N R O O O R O R

L N N N N NN NN PR ]

hereby give comsear for the Appointed Doctor or the Area Employment
Medical Adviser to discuss with my family doctor my medical and
occupational history and I also consent to the release to my family
doctor of such records insofar ag they relate to my axposure to Vinyl
Chloride Monomer.

I confirm that Dr .cuciiiersecvnnsnnessnaansssssss, Appoinced Doctor

has explained to me che reasons for this consent being sought and L

believe that I have undarstood chese raasons. I agree to a copy-of

this consenr and explanatory lefcer, wnicen I nave saen, being sent to

Ry present family dOGEOT, DT sevecvsnsessrnasnsnnannssarnsassassnsass,

Of L R NN R R NN NN NN NN NN I N NN NN NI NN N NN R R AR R R R Y

SignEd LR NS RN NI I O A R N R N RN NN SN )

3l:¢ LA N A R I R R N I N A Y N

‘i:ness LR R R N RN I N NN B N ST R




APPENDLX 5

RECORDS
The records which should be kapt in relatiocn to the counctrol of vinyl chloride
at work are sumarised below with cross references to the relevant paragraphs
of the main taxt of che Guidance Note.

(a) Assessmeant (paras 22-29);

(b) Atmospheric monitoring (paras 53-57);

(e) Maincenance of monicoring equiment (para 58)

(d) Leakages of vinyl chloride (para 59(1);

(e) Examimations of ventilation equipment (para 59(2)%

() Excursioans above the alarm lavels during arsa monitoring (para
59(3 M

(g) Personal monitoring (para 39(4))

(h) Names of persons trained and authorised to use respiracory
procective equipment (para 66);

(1) Inspections of respiratory protactive equipment (para 69);

(j) Permits=-to-work (paras 71 and 77);

(k) Maiatenance of control measures (paras 79 and 80);

(1) Registar of ragistered workers' (para 83)

(@) CQecuparional health records of regiscarad” workers (paras 91 and 92).

Records may bte kept in any suitable forms, including microfiim, computar or
sinilar cachniques, provided tney can be reviewed reaaily whean required.

Occupational healch records should be kapc for 50 years after the last ent:oy
made in them. Racords of atmospheric monizoring should be kept for at least
30 years. All other racords should be kept for a minimum of 2 years.




APPENDIX 6
LEGAL REQUIREMENTS

Some addicticmal legal requiremencs rzlevant to the handling of vinyl chloride

may be found in the following:~

The Health and Safety at Work ate Act 1974

The Factories Act 1961

The Alkali etc Works Regulacion Act 1906

The Emissions inoto the Atmosphere Regulations 1983

The Control of Pollutionm Acc 1974

The Control of Substancas Hazardous to Hezlth Regulacions 198

The Notification of Installations Handling Hazardous Substances
Raegulations 1982

The Control of Industrial Major Accidenrc Hazards Regulations 1984
The Dangerous Substances (Coaveyance by Road in Road Tackers and Tank
Concainers) Regulatioms 1981

The Dangerous Subscances (Coaoveyance by Road in Packages etc.)
Regulations 198- _

The Classification, Packaging and Labelling of Dangarous Substances
Regulations 1984

The Nocification of Acecidents and Dangarous Occurrences

Regulacions 1980 ’

The Reporcing of Accidents and Dangerous Incidents Ragulatioans 193~
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APFENDIX 7
CHECKLIST CF MATN CCNTRCL MEASUEES
CCNTROL [EASURES FCR MATZRIALS,

rLANT & PRCCESSES
(Paras 30-36)

CCNTRCL QF ZXFCSURE
(Faras 19-20)

ATR MONITCRING
(Paras 37-62)

ALARM [ZVELS
(Paza 21)

FERMITS-TC-WCRK
Faras 71-78)

RESFIRATCRY PRCTICTIVE EZQUIRMENT
(Faras 63-69)

MATITEIANCE CF CCONTROL FEASUZES
(Faras 79=-50)

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

Plant snould te sited in the open
wherever poszsiltle

Good ge=neral ventilatlion should te
provided in process tulldings

Local exhaust ventilation should te
provided where emissicns from plant may
qeceur that cannot te eliminated ty
inproved desigzn and naintenance

Ferscnal exposurs ts vinyl chloride
sheuld te contrellad te below 7 ppm
8 hour TWA

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

Fersonal monitoring is required to
check compliance with the 8 hour TWA
Cont=ol Linmit

A static momlteoring system is required
for the menitcring of vinyl chloride in
the air of working arezs

Alr monitoring system requived fcr th.
detection of hizh lavels of vinyl chlez.
and to sound an alarm at the fellcwing
levels:

15 pom measured over { hour

20 ppm measured over 20 minutes

30 ppm measured over 2 minutes

Ferniis-to~work required for all work
in confined spaces and soze maintenance

All perscnnel invelved must te propexly
trained

Required for certain operatlions, eg
entry into conilined spaces, nzintenance,
dealing with leaks of vinyl chioride,
epergencles, ate

Cnly equirment of a type approved or to
a standard approved bty 4SE to Tte used

To te used only by trained and authorise
tersonnel

Regular and thorouzh examinatlions of
plant requized, especially where leaks
may occur

Regular examinations and tests of
ventialtion equipment required

Regular checks ¢f other contrcl nmeasures
to te carried out
CMA 0074685




EMERGENCY TLAMNING
(Faras 81-82)

BEEALTH SURVEILLANCE
(Faras Sh-s4)

TIFCRVATICON, INSTRUCTION & TRAINING
(Faras 95-97)

Sultable plans required o deal with
foreseeatle emergsncies

All enployees should be familiar with
relevant emergency procedures

Registered workers should undergo
reqular medical examinations

ALl employeses should receive adequate
information, instruction and training
on the hazards of vinyl chloride, *he
precautions tc te observed and the role
of Joint consultation
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