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PVC DUST _

I enclose for your attention a photocopy of a Guidance Note EH 31 issued by
our government Health & Safety Executive on PVC dust. As I think I informed
some of you we were quite happy with the Guidance Note except for the
reference in paragraph 9 to the work of Waxweiler. Despite very stmnuous
representations on our part the HSE refused to remove the atatement, Even
though the statement i2 couched in vague terms about "the poasibilty” of an
excess of lung cancers we imagine that we will be asked a lot of awkward
queations by our people. However, we are prepared to do this,

Perhaps Dr Torkelson, as an expert adviser to the ACGIH, would feel it
appropriate to give a copy to the ACGIH group which is considering PVC dust.

!

J Stafford
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GUIDANCE CN CONTARCL OF EXFQsSUaxn TC ZVE DUST

idvice on the control of exposure to folyvinyl chleride (FVC) dust is
given in a guidance note® published by the Health and Safety Zxecutive (ZS3)
today.

The note draws attention to the possible health risks which could result
from exposure to PVC dust and identifies those operaticns where exposure is
most likely to arise.

The Health and Safety Commission's Advisory Comrittee on Toxic S-x;‘cs‘cances
bas recogmended that, in line with the Commission's gemeral policy, exposure %o
PVC dust should be kept as low as is reasonably practicable; and in any case
should not exceed lOmg/m5 for total PVC dust im air and 5mg/m5 for respirable
BVC dust in air.

Recommended methads of sampling and neassurement of both total and
respirable FVC dust are described in the guidance note.

#'Control of Exposure to FVC Dust', (GIN ZX 31), availatle frem I Stationery
Office or booksellers, orice 50p plus postage. ISBN O 11 8835L1 6.

-
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Guidance Note EH 31
from the

Health and Safety
Executive

Environmental Hygiene 31 (May 1982)

Control of exposure to
polyvinyl chloride dust

These Guigance Notes are published under five subject
neadings: Medical, Environmental Hygiene, Chemical
Safety, Plant and Machinery and General.

INTROOUCTION

1 This Guidance Note draws attention to the possible heaith
_risks which could resuit from exposure to polyvinyl chioride
" {PVC) dust.

2 The Heaith and Safety Commission’s Advisory Committae

on Toxic Substancas has recommended that, in line with the

Commission's general policy:

(a) exposure to PVC dust should be kept as low as is reason-
ably practicabie;

{b) in any case exposurs should not exceed 10mg/m? for
total PVC dust in air and Smg/m? for respirable PVC
dust in air,

3 The effects of exposure to PVC dust are referred to in para
9 and advics is given on assessmaent and control in paras 10 °
ta 13, Methods of sampling and measurement are described
in paras 14, 15 and the Appendix.

MANUFACTURE AND USE

_ 4 PVC is manufactured in the farm of a white powder which
softens at about 80 degreses cantigrade. Before PVC is fabri-
cated, various materiaig such as stabilisars, piasticisers and
antioxidants are added.

5 It is manufactured from vinyi chioride monomer (VCM)
mainly by a procass in which liquified VCM in the form of a
stirred suspension or emulsion in water is polymerisad in the
presanca of an initiator which causes the VCM to polymerisa.
All PVC paiymers contain traces af other reagents used in
the polymerisation process to controi the size and structure
of the particles, s.9. amuision polymers contain smail
quantities of emulsifying agents,

6 Inits unplasticisad form PVC is hard, tough, strong and
has good chemical resistancs, It is used for a wide variety of
construction, domestic and engineering products including
pipas, ducts, tanks, bottles and protective claddings.

7 In its pfasticised form it is more flexible and is used as an
insulation material for electric wires, as a coating for various

\"_/ wxtile products and for many other applications.

8 Blends of PVC and nitriie rubbars (polyacryionitriie/
butadiene) are used to make rubber items such as hose, auto-
mative seals, shoe soles, cable covers, ste,, where the product
requires good resistancs to oils and the ability to withstand
atmospheric attack.

EFFECTS OF EXPOSURE

9 Ovaer the past decade attempts have been made 10 evaluate
the toxicity of PVC dust which have involved ‘in vitro’ studies
and studies on both animais and humans. In some studies on
humans the effects of exposure to PVC dust were complicated
by concurrant expasure to vinyl chioride monomer. Never-
thaless, there is svidenca® to indicate that PVC dust alone
may be associated with respiratory dysfunction and radio-
graphic changes and in one report® the possibility of an
excess of lung cancar in exposad workers has been raisad,
The studies do not indicate the concentration of dust to
which individuals had been exposed and consequently it is
not possible to rejate the specified effects to the degres of
exposure.

ADEQUATE CONTROL OF EXPOSURE

10 Whaere exposurs to PVC dust cannot be avoided, control
shouid be achieved by materiai, plant and process controis
or other suitable control techniques suppiemented whers
necessary by the wearing of suitabie respiratory and other
personal protactive equipment,

11 Personal exposure should not excesd 10 mg/m? for toral
PVC dust in air and 5 mg/m? for respirable PVC dust in arr,
8 hour time-weighted averags concentrations, and should be
further reducad where reasonabiy practicable. Inspectors
will use thase exposure limits when assessing compiiancs
with the MSW Act and relevant statutory provisions.

ASSESSMENT OF WORK

12 Work involving PVC should be assessed in order to identify
sources of dust, to determine the levels of exposure and to
identify any necessary improvement to existing controls or
the provision of new controis. The work should be re-
assessed whenever changes are introduced which significantly
affacy the material, piant or procass controis.

13 In practice exposure to PVC dust in manufacturing or
in user industries is most likely to arise during the following
operations:
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(a} drying and screening, including cyciones,
() handling, transfer and despatch operations,
{c) bagging and waighing,

{d) bag opening and powdar transfer,

{a} bateh weighing,

{f} mixing and biending,

(g) fimshing of PVC articles.

SAMPLING AND MEASUREMENT

14 Where the information available on the levels of exposure
to PVC dust is not sufficient for the work to be properly
assassad, or where exposure may be in excess of the limits
referrad to in para 2, the airbome concentration to which
persons are exposad shouid be measured in order to:

(a) verify whether the 8-hour time-weighted average con-
centration of PVC dust in the breathing zone exceeds
these limits on a given occasion, and

{b) monitor tha effectiveness of material, piant and process
controls.

15 The sampling strategy should be determined having
regard to the nature of the work and the duration of
exposure. The resuits obtained shouid be representative of
personal exposure averaged over an B-hour period. The
measuring methods used by HSE for sampling total and
respirable dust are described in the Appendix.

STATUTORY REQUIREMENTS

16 No specific reguiations have been mads under the
Factories Act 1961 or the Heaith and Safety at Work etc
Act 1974 to deal with exposure to PVC dust but control
is required under the requirements of Section 2 of the
HSW Act and Sections 1, 4 and 83 of the Factories Act.
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FURTHER INFORMATION

This Guidance Note is producsd by the Heaith and Safety
Executive. Further advice on this or any other publications .
producsd by the Exscutive is obrainabie from Baynards

Housa, 1 Chepstow Placs, London W2 4TF, or from Area
Officas of the HSE.
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APPENDIX: SAMPLING AND MEASUREMENT

1 The tachruques in current use by the Health and Safety
Executive for measuring time weighted average concentrat-
ions of “‘respirable’’ and ‘‘total”’ PVC dust in the breathing
zones of persons at work are described below. In both casas,
use s made of personal sampling aquipment consisting of a
filter holder, worn high on the person’s chast (e.g. attached
to lapel) within 30 cm of his nosea-mouth ragion. The filter
hoider is connacted to a battery operated portable pump
which 15 attached to a beit worn around the waist and which
is capable of running continuously for 8 hours.

Respirable dust sampling

2 The equipment usad for respirable dust sampling consists
of a cyciona type fiiter holder fitted with a pre-weighed
glass fibre filter (either 25mm or 37 mm diameter) and
connected via a flow smoother to sither a vane type pump
or 3 diaphragm type pump. The design of the cyclone type
holder and the sampling flow rate are such that only the
respirable fraction of the dust, as defined by the Medical
Ressarch Council™* reaches the filtar.

0\

‘Q* ring saal

Exhaust port for
CONNECTION to puMmp

Total dust sampiing

3 The equipment usad for total dust sampiing consists of a
multi-orifica fiiter hoider, as illustrated below, fitted with a
pre-weighed, 25 mm diamater, glass fibre filtur. The filtar
hoider is connected via a flow smoother 10 a vane type or
diaphragm type pump. The pump flow rate is maintained at
2+0 litres/min. The filter holder is attached to the wearer
in sueh a way that the orientation of the filter is close to
the vertical plans,

Air sampie volume

4 For each sampie obtained by the use of an unstabilised
pump, the flow rate is checked, and adjusted if necessary,
against an external flowmater at the beginning and end of
the sampiing period and at 1 hourly intervals during sampling.
The sample volume for each interval is caiculated by muiti-
plying the avarage of the flow rates at the beginning and end
of the interval by the interval duration (in minutes), The
total sample volume, V, (m>) is then given by the sum of
the volumaes for these intervais. Whare a stabilised-flow
pump is used, the sampie voiumne, V, is given by the flowrate
{checked against an external flowmeter) multipliad by the
sampling period.

Filter weighing and calcuiation of TWA concentrations

S Filters ara re-wwighed after use on an electrc—balancu
capable of reading to t 10 ug 10 obtain the weight, W, (mg)
of dust collected (after treatment to allow for humidity
effects). The average concantration of dust for the sampling
period, in mg/m?, is then given by dividing weight W by
volume V.

Filter (glass fibre)
28 mm dia

o ’
\ '_',‘-"" End cap with ssven

-

Quispacad iniet
holes, 4 mm dia
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GUIDANCE NOTES

Generai Series Madicai Series -
Gs 1 Fumigation using mathv! aramide MS 3 Skin tests in dermatitis and occupational chest disease
G52 Matrication of construction safety requiations MS 4 Organic dust surveys
GS3 Fire rigk 1n the storage and industrial use of callular MSE5 Lung function

plastics ) MS8 Chest x-rays in dust diseases
G54 Safety 'n pregiure tesnng MS 7 Colaur vision
GSS Entry nto confined spaces M3 3 Isocyanates - medical surveillanca
GS 8 Avoidance of danger from overnead alectrical lines MS 9 Byssinous
Gs7 Aceidents to childran on construction fites MS 10 Beat conditions and tnosynowvitis
Gs8 Articles and substances for use at wark —guidance for MS 12 Marcury - medical surveillance

designars, manufacturers, importers, suppliers, ersctors MS 131 Asbestos

and instailaers
GS9 Road transoart in factories MS15  Welding
GS 10  Roofwoark: prevention of fails M5 18 Tf"""’“ﬂ of Off!f\or.! sick -bay attendants {'rig-megicy’)
GS 11 Whisky cask racking e §A‘§§?&?&§“§L’l¥f§.’£3 of warkary axpowd t© organa-
Gs 12 Etfluent storage on farms ) M3 18 Heaith surveillancs by routine procedures
GS 13 Reporting of accidents to puails and students MS 19  The controi of lasd at work: medical surverliance
Chemical Safety Series MS 20  Pre-employment heaith scrsening
cs1 Industrisl use of flammabile gas detectors ) . «
c52 The storege of highly flammable liquids Environmentsi Hygiene Series
3 Storage and use of sodium chiordte EH2  Chromium - heaith and safety precautions
Cs4 The kewping of LPG in cylinders and similar containers EH 4 Aniline - hesith and safety pracautions
CS5  The storsge of LPG at fixed instalistions EHS  Trichiorosthylene: heaith and safety precautions ™
cs8 The storage and usa of LPG on construction sites EH 6§ Chramic acid concentrations 1n air P

. . EH 7 Patroieum based adhesives in building operations

Plant and Machinery Series EH8  Arsenic - health and safety precautions
PM 1 Guarding of partable pios-thresding machines EH9  Soraying of highly flammable liguids -
PM 2 Guands for planing machines EH 10 Asbestos - hygiens standards and measuraments ot
PM3  Erection and dismantiing of tower cranes #irborne dust concantrations
PM 4 Safety at high tempersture dveing machines EH 11 Ar.su"\o - heaith and safety DnuutiPnl
PMS  Automutically controlled stwarn and hot water boilers €H 12  Stibine - heaith and safety precautions
PM 8 Bough dividers EH 13 Beryilium - heaith and ssfety precautions
M7 Lifes EH 14  Lavei of training for tachmgciang making noise survarys
M8 Patsanger carrying paternasters EH 15/80 Threshold limit values
M9 ACCESS 10 tOWSr Cranes EM 16  Isocyenates: toxic hazards and precautions
PM 10 Tripping davices for radisl and hesvy wertical drilling EH 17 Mercury - hesith and safety precautions

machines EH 18 Toxic substances: a precautionary policy
PM 13 Zinc smbrirtiement of austenitic stainiess sthel EH 19  Antimany - heeith and safety precautions
PM 14  Safety in the use of cartridge operated tools EH 20 Phospohine - hesith and safety precautions
PM 15 Safety in the use of timber pailet EM 21  Carbon dust - hesith and safety precautions
PM 16 Evebolts EM 22  Ventiation of buildings: fresh air requirsments
PM 17  Pneummstic nailing and stapling tools EM 23  Anthrax: hesith hazards
PM 18  Locomotive boilers EM 24  Dust acgidents in maithouses
PM 19 Use of lasers for dimplay purposes EM 25 Corton dust sampling
PM 20  Cable<aid tlings and grommet EH 268  Qccupational skin dissases: hasith and ssfety precautions
PM 21 Safaty in the use of woodworking machines €M 27  Acrylonitrile: personal protective squipment
PM 22 Mounting of abrative wheeis EH 28  Control of lead: air sampling technigues and strategies -
PM 23  Photo-slectric safety systams EM29 Control of lead: outside workers
M 24  Safety at reck and pinion haists EH 30 Control of lead: pottery and related industries
PM 25  Vehicis finishing units: fire and explosion hazards EH 31 Control of exposurs 10 polyvinyt chioride dust
PM 26  Safety at lift iendings
PM 27  Construction hoists
PM 28  Waorking platformns on fork lift trucks
PM 29  Eiectrical hazerds from stesm/watir pressure cleaners #tc.,
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