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Dear Nick

Many thanks for the documents which you sent me under ocover of your letter
dated 1 June,

I am conscious that currently you will be very involved in the judicial
hearings and needless to say on this side of the Atlantic we are all
watching the outcome very closely.

I am enclosing herewith a copy of some recent UK press releases which will
gsummarise for you the present position here. In addition, I enclose a copy
of the proposed German Code of Practice which we will be discuseing shortly
with representatives from the German PVC industry.

Regarda

Qi bussss
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May 17 1974
NEW CODE OF PRACTICE PLANNED TO REDUCE VINYL CHLORIDE RISK

¥r Harold Walker, Parliarentary Under-Secretary at the Departa.mt of Dmployment,
today announced that discuszsions would take pla'eo with the TUC and the CBI on
the preparation of a code of practice to control the possible health risks from

the use of vinyl chloride in industry.

Ee was ansvering a question in the House of Cormons from Mr Kenneth Lomns
MP (Huddersfield West) who acked for a further statement to te made adbout the
action being taken on the kmown hazards arising from the use in industry of

vinyl chloride.

Mr Walker replied:
“The Chief Inspector of Factories has recently invited the TUS and the CBI

to participate in discussions with the object of preparing a Code of Practice.

The Code of Practice would deal mwong other m&ou with:
1. Methods of limitation of expoaure. While the medical information is
not yet sufficient to enable a safe limit to be determiped we think that,
at this stage, 1t would be sensible to adopt as an imterim siandard s ceiling
value of 50 parts per million and a time weighted average of 25 parts per
millien, allowing that vherever practicable exposure should be brought as
nearly as posgible to zero concentrations.

2. A system of monitoring.
3. A system of medical superviasioa.
4k, Methoda for the information and training of workpevple in dangere® and

precautions.”




NOTES 70 FDITORS:

1. Vinyl chloride is the baaic material from which polyvinyl chloride
(PVC) is manufactured. There are four main producers with asix main plants.
In the UX approximately 500 employees could be exposed to vinyl chloride
vapour in the polymerisation process.

2. On January 24,1974 the Factory Inspoctorate received information from

the USA that suggested a link between exposure to vinyl c¢chloride vapour and a
rare forms of cancer, angio-sarcoza. A subsequent search of records in the USA
has revealed a total of 13 canes of angio-garcoms of the liver in vinyl chloride
workers, A similar search revesled only one in the UK. The USA carea appear
to be associated with very large exposuros to vapour over a long per-iod; the
one UK case was to sn autoclave worker who had entered such veesels for clesning
over a period of come 20 years.

3. Immediately the Factory Inspectorate received this information the

six main plants were asked to inform their employees of tue risk, which they did,
A Chemical Inspector visited the plants to congider improved control msthods.
Although the published Threshold limit Value for vinyl chlcride was 200 parts
per million the industry began immediately endeavouring to reduce exposures to
a maximum of 50 parts par million. Monitoring carried oul by the lfactoery
Inspectorate Industrial Eygiene Unit showed that substential progress was being
made in improved control. The main exposure was at one stage of the process
where workers had te enter autooclaves for cleaning purposcs; ateps were taken
to reduce the need for entry by using high pressure hoses to cglean the veasels
from the outoide. The problems were discussed at all stages with the T0C and th
Chemical Industries Ausociation and the proposal to formulate a Code of Practic
is the culmination of these discussions. The monitoring work camried out by

the Chemical Inspectors gives grounds for believing that i’ is practicable t
adopt a ceiling wvalue of 50 parts per million together with a time weighted
averags of 25 parts per million.

4., The information is of cases of nglo-u‘rcm poasidbly 1inked with vinyl
chloride vapour present at one stage of the polymerisation proceass; the evidenc
does not show a link with PVC 4{s in the final manufactured state.
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June 8, 1974

VINYL CHIORIDE CODE OF PRACTICE

New evidence on the health hazards associated with viny. chloride and a
reduction in exposure levels were diacuued.at a meeting on Friday,June 14, between
the Factory Inspectorate, and representatives of the TUC, C3I and Chemical
Industries Association.

Mr Bryan Harvey, Chief Inspector of Factories, who chaired the meeting,
stressed that although only one case of anglo sarcoma of the liver probdably
associated with vinyl chloride had been traced in Great Britain it was necessary
to take a cautious attitude. It was agreed that the published standard of 200
parts per million should no longer be accepied and that an interim hygiens standar
rhould be substituted of a ceiling of 50 paris per million and a time weighted
average of 2% parts per million, allowing that wherever praoticable exposure shoul:
ho Lrought am noar as possible to zero concontrations. 'The meeting furtiher agroct
that the interim standard would be reviewed as further 1;rormution became availabl:,

Aotion was also agreed on the early preparation of a Code of Practice giving
detailed backing to the polioy of limiting exposurs to vinyl chloride. To this
end two working parties were set up, one to deal with medical aspects and the othe:
with occupational hygiene. The main working group is to meet at the beginning of
August to receive progress reporis.

Additionally epidemiological studies of vinyl chloride workers are being mounted,
and a prospective mortality study of 'workaru involved in the mamfaoiure and
ploymerisation of \.rinyl chloride monomer, separated socording to the level of
exposure is being set up. A retrospective mortality study of all cases of angio
sarcoma is already under way. A oensus of all processing workers is being
considered as the basis of a prospective mortality study of this group,from whick
it is hoped 1o provide confirmation of safe exposure levels.

Ucc
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.

VINYL CHLORIDE - RIDUCTION OF VCM TENT IN PLANT ATMOSPHERES

Progress on the prozrm.' to reduce the lavel of VCM gas (VCM) in

the atmosphera of the UX plants is veported by the VC Committes of tha CIA,

Based on many thousands of analyses, the current figures (in parts
per million) for the waskly avarage levels in tha working areass within the

polynerisation sections arae:

Plant Weekly Average Levels
A 25
).] 10
c 1o
D 25
B 20
r © 40
¢ 0

Thesa aversgas are much lowar than at the bdaginning of the prasent programme,

An ind{cation of the progress which has already besn mada comes
from plant G. This plant now has continuous monitoring of atmosphaeric lavels
at six kay points, with avary point bcing monitored once avary twalva
minutes. The curremnt results thus give a very pracise {ndication of the
situation st any timea. Typical readings from the chart racords of this
continuous monitoring system over a 11 hour period are shown in the attached

photo~reproduction of an actual chart.
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As a result of this monitoring system, about 5000 separatec measurements
are taken on the plant every week. An indication of the current levels of
VCM concentration achieved, and of the progressive reduction since the

beginning of the yaar, are shown in the graph.

Continuous monitoring of this sbr:, coupled with the use 0of portable
sensing apparatus, mnke; it posaible to track down the source of the very tiny
ieaks which account for much of the small amount of VCM still present in the
plant atmosphere. Once the sources have bean ;dencifiad, design modifications
or immediate maintenance can be undertaken to reduca VCM concaentrations still

Continuous monitoring equipment such as that already installed in
plant G, has now been ordaraed for all the PVC plants, and whare necessary this
will include tha purchase of oﬁ-linc computer equipment to calculate :ﬂq
average concentration in any area and the exposurae of each individuval on the

plant during any shift.

Measuremants have shown that, in all plants, penkl'of up to 1-200
puvia per million can occur, generally because of minor leakage in the VC
hendling equipment, but these are of very shopc duration., Modifications have
been put in hand in all plants with the objective of further reducing the
short duration peaks, but beacause of dalays in equipment deliveries, these
modifications may not be complete for some months. Furthar reduction in the
average levels {s also dapandent on the rate at which nquipmdnc becomas

available.

Anaiytical Techniques

The following analytical techniques are currently in use in UK PVC

planté for monitoring the atwosphere in working areas. ; uee

03321
When talking about accuracies of measurement, it is necessary to T

reparate two entirely differ nt aspects - the measurement accuracy on a given




sample and the extent to which that sample represents the general atmosphers.
It is accepted in the general field of atmosphere pollution analysis that
plant actmospheres are in a state of continual change. As & consequence, ve
use & number of different sampling techniques according to whather wa want
insgtantaneous concentr;l:ionl or A\(lrlzod concentrations over various

periods and thesa must .be expected to give different results.

.

1. Gas Chromacograghz

Thia is used mainly as a laboratory instrument to which samples are

taken from the plant.

The sensitivity of GC to VCM depends on the type of detector used.
Those currently in use can easily detect 0.1 part per million of VOM in air
injected directly on to cthe column. Certain sampling techniques involve a
stage of preconcentration of the VCM in which case the ulfinl;l sensitivity
is lesa than 1 part ian a thousand million. Once a sample of a plant
atmosphere nas been obtained, the GC technique will measurs the concentra-

tion in that sample to an accuracy of b 10% dowm to 1 ppm,

2. Flame Ionisation Detection
This is used both as a detector for a fixed point monitoring system

and as a portable analyser.

The sensitivity of PID to VCM is about 1 part per million. The
accuracy of the tachnique depends on the particular equipment in use,

fixed equipment usually being rather more accurate than portable equipment.

However, the FID is not specific to VCM and detects practically all
organic compounds with approximately the same sensitivity. The accuracy of
any particular measurement, therefore, depands on the concentration of
other organic compoundp in the ssample. In practice the reading is usually
assumed to be due entirely to VCM and so the instrument will normally give

a value which 1is higher then the true VCM concentration. uCe
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3. Infra Red Absorption

This technique ia used at present in transportable analysers,
but will shortly be used in fixed sample point monitors. The measurament
is made at a wavelength at which VCM absorbs strongly but at which other
compounds likely to be present absorb only very weakly. The measursment

‘therafbre is practically specific for VCM.

The sensitivity of the equipment currently in uin is such that 1

part per million can be measured.

The accuracy of the instrumant for the analysis of VCM in

atmospheres ia T 10% down to 10 ppm.

CIA/1932//2/%R WMeM/JC

uce
033273



Cami sm e s e

W Y 4N R

.
@ e v ———t———— Y

F o

Y

PR

N News &

SR S

PRIy LY

Sy ]

datd.

o iy W - 1

CIA BACKGROUND BRIEF:

¥ioeca

Chemical industries Association Limted, ’ '
Alembic Houss, 93 Albert Embankment, London SEY 7TU

[T

CIA/1932/2/ER

H

"

22nd June, 1974,

VINYL CHLORIDE: DEFINITION OF ACRO-OSTEOLYSIS

In some reports in the prass and alsevhera, tha tarm "acro-

osteolysia" (AOL) is baing used unsslectively end incorrectly to describe

three clinical conditions which have been observed in very small numbers of

workers exposed to vinyl chloride and it {s felt, therefore, that some

clarification is needed.

Tha firat condition is scleroderma, which is a thickening of the

skin of the fingers and hands. This cccurs in the general population and

is not caused only by VC exposuras.

The second condition is “n;ynaud'; phenomenon™. This is a

condition in which, as & result of the narrowing of the very small blood

veassels i{n the extremities, the fingers becoms white and peinful when

exposad to cold. Raynaud's condition Ls not exclusively caused by VC

exposure aither, It is also associated with the use of vibrating tools

(road drills etc.) and also occurs spontaneously in the general populacion.

Acro-osteolysis itself is a condition in which, when it is fully

developed, there is a softening and waating of the end bone of the fingers,

resulting in a stubbiness of the finger-tips.

In a few patients, other

Ucce
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bones have been affected but deformities hava not resultad. The cases
discovered have occurred almost exclusively in autoclave workers and it
has been found that, on withdrawal from axposure to VC, thae bone

regénera:cl, though some stubbiness of the affected fingers remains.
. !

A patient who is loosaly described as having "AOL" may, in fact,

be suffering from any one or a combination of these three conditions.

The first case of any of thess couditions among workers exposed
to high concentrations of VCM was discovered by industry in 1966 and was
described in a paper to the madical prass in the same y‘ar. Since then,
there have bean six cases of acro-ostaeolysis among workers in British
industry, twanty-one cases of Raynaud's condition (two of them exhibiting

sclerodarma also) and one case of scleroderma alone.

Since the couditions were first observed, rigorous measures
have been taken to prevent their occurrencas. These measures include an
annual X-ray exemination of the hands of workers sxposed to the highest
concentrations of VCOM, and continuing otfofto to reduce the concentration

of VCM on plants to the lowsst possible level.

In none of the cases of angiosarcoma (a rare livaer cancer)
reported from the USA, Germsny of tha UK has tha patient praviqusly

suffered from AQL.

WMeM/JC
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TYPICAL VIRIYL CHLORIDE PLANT |7
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GERMAN ASSOCIATION OF CHEMICAL INDUSTRY EMPLOYERS

CODE OF PRACTICZ
for protective measures againat health risks when
dealing with vinyl chloride
(Code of Practice for vinyl chloride)

Introduction

Varioua types of illnesses concerning which nothing or very
little is so far known have recently been found in employees engaged
in vinyl chloride procesaing, and particularly in VC polymerisation
plants. In thia context vinyl chloride includes vinyl chloride together
with any additivea required for processing. This Code of Practice
describes the particular protective measures to be taken during the
production and processing of vinyl chloride in order t? prevent such

illnesses.

1. Scope
This Code of Practice applies ‘to industrial organisations

producing, polymerising or in other ways ueing vinyl chloride. The
Code also applies to any industrial process in which the migration of
monomeric vinyl chloride from semi-finighed or finished products could

constitute a health hazard.

2. Existing regulations
Particular attention should be paid to the relevant requirem nts

relating to affected rooms and working areas of §§ 35 and 36 of
Section 1 "General Regulationa" and § 12 (2) of Section 1.2 "Silos and
Bunkera' of the Safety Regulations published by the Employers Association

of the Chemical Industry. These are as f llows: uce
033278
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(Fxtract from Safety Regulations)

UVV_Section 1 "General Regulations'
& 35 (1)

So far as is possible, having regard to local and operational
conditions, rooms exposed to dangerous quantities of injuricus gaaes,
vapours or dusts should be well illuminated, airy and easy to venti-
late; their fléoru, walls, cellings and equipment, etc., should be
made of materials reaistant to the proceas materials or substances in

use and should be easy to clean, wash down and maintain in a clean

condition.
@

Processes in which the production of dnngofoun quantitiea of
noxious or highly inflammable gases, vapours and dusts cannot be avoided,
are to be carried out, so far as local and operational conditiona allow,
in closed or protectively housed equipment. If this is not poa;ible.
provision is to be made for the safe removal of the toxic substances from
the points at which they emeamate. If this is also not possible, th
rooms should be suitably ventilated, if necessary by air conditioning or
other appropriate means. The working places or working areas should be
arranged in such a way that employees are protected as far as possible
from the injurious effects of gases, vapours and dusts. If necessary,
protective clothing (breathing equipment (15), overalls, gloves etc.)
should be provided and used.

@

In areas exposed to the hazard of large quantities of rapidly

apreading dangerous : gases a suitable warning aignal is to be agreed with

the insured parties. In the event of danger the warning signal should be

used and the insured parties should leave the area immediately.




(5)

All steps should be taken to prevent waste material present
in drainage systems from generating toxic or combuatible gasen. In
gvery case measures are to‘%o taken to prevent such gases from leaking
from the drainage systems into working areas, store rooms, or wash rooms
and toilets, ‘etc.
§ 36_(1)_ ,
Entry into rooms or equipment, veasels, ducts, or shafta etc.
liable to contain accumulations of toxic or narcotic gases or vapours
should only be permitted under supervision and only using such particular
safety precautions as may be in force at any time (eg continuous ventilation
with fresh air, use of breathing equipment (15), ropes secured to the person,
ete. (16)). ‘
@
The provisions of § 1 alaso apply to modifications, repairs etc.

carried out externally on such rooms, equipment etc. |

(3)

Equipment, vessels, containers, shafts etc. into which vapours,
or hot or caustic liquids could possibly leak, should only be entered after

they have cooled and after they have been sealed off by blank flanges and

(14) See Appendix 4 "Hazardous Chemical Substances" and Appendix 5
"Maximum Allowable Concentration (MAC values)".

(15) See "Directives for the use of breathing equipment designed for toxie
gases, vapours and duats and low oxygen levels' on page 35 and th
pamphlet on dust protection published by the German Committee for
Breathing Equipment, Carl Heymanns-Verlag, Cologne, Gereonstr.18-32.

(16) See also '"Protective measures to be taken on entering containers',

page 22 et seq. p Uce
‘ 033280




all feed pipes, etc., have been turned off.

UVV Section 1.2 "Silos and Bunkers'
§ 12,2 |

Silos and bunkers in which noxious (particﬁlarly poisonous),
corroaive or irritant gases, vapours or d&sta may be present or form
or which may be subject to low oxygen levels should only be entered by

personnel wearing appropriate breathing equipment.

This requirement is satisfied by the use of breathing equipment
approved and tested by the German Committee for Breathing Equipment for
the particular conditions obtaining. In the presence of low oxygen
levels the breathing equipment used should be independent of the ambient

atmoaphere.

0

(End of extract from Safety Regulations)
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.Particular attention should be paid to the }mplementing
regulations for § 36 of Section 1 "Protective measures to be taken
when entering containers'" when cleaning or inspecting autoclaves.
3. Generasl requirements

o1s The management of the industrial enterprises described in
Section 1 is.responsible for ensuring that this Code of Practice and
the generally recognised technical procedures are observed, in addition
to complying with existing regulations.

Deviations from this Code of Practice are admissible providing
that the same degree of safety is ensured by other means.

- All industrial processes are to be made safe from health
hazards due to vinyl chloride. This requirauent can be deemed
satisifed if the MAC value is not exceeded over prolonged periods or
is only slightly exceeded for short pericds and provided that protective
clothing is worn in possible cases of direct contait (see 4.4.2.4.).
Note: For MAC value see Appendix 5 of Safety Regulations of
Fmployers Association of the Chemical Industry; ‘concentrations in the
region aof the MAC value are not perceptible by the sense of smell.
3s3. The regulations relating to safe operating procedures and
precautions to b; taken by the employees are to be drawn up in the form
of written instructions.

3.4, _ Before taking up their employment, the atteantion of all empl y-
ees should be drawn to the risks involved in vinyl chloride processing,
the relevant safety regulations and all related operating inatructions.

This should be done at appropriate intervals, and at least once avery

6 months, and records to this effect should be maintained.

JccC
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4, Safety measures
4.1, Ventilation

4.1.1: No special ventilation is normally required on plants standing
out in the open.

g+ngJ Plants in enclosed buildings should be naturally ventilated or
provided with the ;ocoaanry air extraction equipment in order to comply
with the conditions of 3.2. ‘

4.1.3. Enc&og.d areas in which vinyl ;hlorido leakages are posaible
should be provided with extraction equipment ensuring that the vinyl

chloride can be safely removed from the leakage points.

Note: For safety precautions when cleaning autoclaves, see 4.4.
4,2, Breathing equipment

——

Where vinyl chloride is likely to leak in dangercus quantities
during the course of maintenance and repair work, appropriate breatﬁing
equipment should be worn. Appropriate breathing equipment should be
carried by all personnel working in the neighbourhood of safety valves or
similar preasure relief equipment.

Note: For appropriate types of breathing equipment, see pamphlet on

breathing safeguards ZH 1/134.

4.3, Concentration measursments

4.3.2. The effectiveness of the ventilation methods described under
Section 4.1. should be monitored by concentration messurements. The
measurement results should be carefully recorded and kept for a period
of at least 10 years.

4.3.2. The number and location of measurement points should be clearly
indicated in management directives, etc. The requirements for
continuous or discontinuous measurements should also be clearly stated,

depending on the conditions obtaining at the particular location and on

UcC
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the type of ventilation methods employed.

4.3.3. Where discontinuous measurements are sufficient, the time

intervals between measurements should be c¢learly indicated in all

management directives. At least one measursment at each measurement

point should he made during each shift.

4.4, éaﬁety n;aaures to be taken when cleaning polyheriaation autoclaves.
The plants and the process should be planned in such a way that

the autoclaves only have to be cleaned aa ;eldom as possible. Manual

methods of ¢leaning should be eliminated whenever this can be done.

4.4.1, Mechanised cleaning without entering the autoclaves.

4:4.1,1: Before opening the autoclaves all appropriate measures, eg

discharging , washing with water, ventilating, wearing of breathing

equipment, etc., should be taken to ensure that personnel are not exposed

to health hazards from vinyl chloride.

4.,4.1.2. Cleaning equipment, eg automstic spraying devices, should be

introduced into pressure vessels, etc., by mechanical u?thoda wherever

possible and be operated from the outside with manholes covered.

4:4.1.3, Where cleaning equipment, eg spraying equipment, is operated

by hand at open manholes, appropriate measures, eg discharging, washing

with water, ventilation and the wearing of breathing equipment, should be

taken to ensure that perasonnel are not subject to any health hazard from

vinyl chloride.

4.4.2, Manual cleaning with entry to autoclaves.

4.4:.2.1; Before manual cleaning is carried out, mechanised cleaning
methods as described in 4.4.7.should be employed, subject to the require-

ments of 4.4.2.2. below.

ucce
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4.4.2.2. Where mechanised cleaning methods cannot be used, eg with
bulk polymerisation, errors in charge, etc., manual cleaning can be
carried out. As vinyl chloride can be given off from gas inclusions

in encrusted material during cleaning operations, the tollowiﬂ; safety
measures should be adopted:
4.4;2.2.1. Auﬁoclnvia uua£ be ventilated before entry and while work

is being carried out in the interior. The airflow should be sufficient
to ensure that all parts of the autoclave are adequately ventilated.
The air will usually be extracted at the base of the autoclave. The
efficiency of the ventilation should be continuously monitored by
carrying out measurements of the VC concentration. Continuous measure-
ments can be dispensed with when final cleaning is carried cut, provided
that no injurious VC concentrations are present.

4.4.2.2.2.1f injurious VC concentrations are found to be present,
employees are required to leave the autoclaves immediately.
4.4.2,2.3+ 1f injurious VC concentrations cannot be disposed of by
ventilation, eg in the case of erroneous charging, br.néhing equipment
functioning independently of the ambient atmoasphere should be worn.

The foregoing also applies when carrying out cleaning with solvents.
4.4.2.3. Time spent in the autoclavea should be restricted and should
not excesd 4 hours in two consecutive shifts for any employee.

4.4.2.,4. Durable protective gloves and strong shoes should be worn .
during the course of all manual operations carried out in autoclaves.

S« Firast aid
5.2. A doctor should always be consulted whenever personnel engaged
on work connected with vinyl ch@orido complain of siclknesa or feel unwell.
The doctor should always be informed that the person concerned is engag d

on work connected with vinyl chloride.

ucec
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5.2. In cases of acute VC poisoning the victim should be brought
immediately into fresh air or placed in a well ventilatad room.
Clothing contaminated with VC should be removed from the wearer and taken
out of the room. To avoid hypothermia the patient should be wrapped in
blankets. A doctor should be called immediately.
5.3 The patient should be laid on his side in a secure position
(to prevent suffocation) and should not be left unattended.
Se4. If the patient ceases to breath;, artificial respiration
should be commenced immediately, if possible using the 'kiss of life"
method (mouth to mouth or mouth to nose). Oxygen breathing equipment,
if available, should then be used to continue respiration. If circulation:
ceases, the kisa of life should be employed and external heart massage
given. Only a suitably trained individual, however, should be allowed
to carry out the latter operation. Firateaid should continue to be
rendered during tranaport of the patient or until the arrival of a doctor.
S¢S In no case should liquids be adminiatered to an unconscious
Person.
6. Medical Lxaminations

No person ahall be employed in any of the undertakings or
operationa mentioned in Section 1 above who has not first been medically
examined and passed as fit for such employment by the works medical officer.
The medical inspection carried out is to conform with the medical welfare

requirements laid down by the German Chemical Induatry Imployers' Association.

Circulation
Mr G J Sleddon, DS0-320 (6 copies)

Translations Unit, ReJ/G.5




