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PVC DUST

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

Perhaps Dr Torkelson, as an expert adviser to the ACCIH, would feel it
appropriate to give a copy to the ACGIH group which is considering PVC dust.
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GUIDANCE ON CONTROL OF EXFOSURE TO PVC DUST

Advice on the control of exposure ta Polyvinyl chleride (FVC) dust is
given in a guidance note* published by the Health and Safety iIxecutive (¥SE)
today.

The note draws attention to the possible health risks which could result
from exposure to FVC dust and identifies those operations where exposure is
nost likely to arise.

The Health and Safety Commission's Advisory Committee on Toxic Sutstances
has recommended that, in line with the Commission's 5eneral policy, exposure to
PVC dust should be kept as low as is reasonably practicable, qnd irn any case
should not exneed.lOmg/h for total PVC dust in air ond 5m5/m for respirable
FVC dust in air.

Recommended methods of sampling and measurement of both total and
respirable PVC dust are described in the guidance note.

*'Control of Exposure to FVC Dust', (GN Z¥ 31), available frem M Stationery
Office or boocksellers, price 50p plus postage. ISBN O 11 383541 6o
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These Guidance Notes are published under five subject
headings: Medical, Environmental Hygiene, Chemical
Safety, Plant and Machinery and General.

INTRODUCTION

1 This Guidancs Note draws attention to the possible heaith

. risks which couid rasult from exposure to polyvinyl chioride
" (PVC) dust.

2 The Health and Safety Commission’s Advisory Committes
on Toxic Substancas has recommended that, in line with the
Commission’s ganerat policy:

(a) exposyre to PVC dust shouid be kept as low as is reason-
ably practicable;

(b) in any case exposure shoulid not exceed 1O|'wg/ﬂ'|3 for
total PVC dust in air and 5mg/m® for respirable PVC
dust in air.

3 Thae eifects of exposure to PVC dust are referred to in para
9 and advica is given on assassment and control in paras 10 °
to 13. Methods of sampling and measurement are described
in paras 14, 15 and the Appendix.

MANUFACTURE AND USE

. 4 PVC is manufactured in the form of a white powder which
" softens at about BO degrees centigrade. Before PVC is fabri-

cated, various matarials such as stabilisers, plasticisers and
antioxidants ars added.

5 It is manufactured from vinyl chloride monomer (VCM)
mainly by 3 procass in which liquified VCM in the form of a
stirred suspension or emulsion in water is polymerised in the
presence of an initiator which causes the VCM to polyrmerise.
All PVC polymers contain traces of other reagents used in
the polymerisation procass to control the size and structure
of the particles, s.g. emuision polymers contain small
quantities of emulsifying agents,

6 Inits unplasticised 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
pipes, ducts, tanks, bottles and protective claddings.

7 Inits plasticisad form it is moras flexible and is ysed as an
insuiation material for alectric wires, as 3 coating for various
xtile products and for many other applications.

8 Blends of PVC and nitrile rubbers (polyacrylonitrile/
butadiene) are used to make rubber items such as hose, auto-
motive seais, shoe soles, cable covars, atc., where the product
requires good resistance to oils and the ability to withstand
atmospheric attack,

EFFECTS OF EXPOSURE

9 Over the past decade attempts have been made to evaluats
the toxicity of PVC dust which have involved ‘in vitro’ studies
and studies on both animals and humans. In some studies on
humans the effects of exposure to PVC dust were complicated
by concurrent exposurs to vinyl chioride monomer. Never-
theless, there is evidencs® to indicata 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 exposed workers has been raisad,
The studies do not indicate the concsntration of dust to
which individuals had been exposed and conssquently it is
not possible to relate the specified effscts to the degree of
axposure.

ADEQUATE CONTROL OF EXPOSURE

" 10 Where axposurs to PVC dust cannot be avoided, control

should ba achisved by material, plant and process controls
or other suitable control techniques suppiemented where
necassary by the wearing of suitable respiratory and other
personal protactive equipment,

11 Personal exposure should not exceed 10 mg/m? for total
PVC dust in air and 5 mg/m?® for respirable PVC dust in air,
8 hour time-weightad average concantrations, and should be
further reduced whers reasonably practicable. Inspectors
will use thess exposure limits when assessing compliancs
with the HSW Act and relevant statutory provisions.

ASSESSMENT OF WORK

12 Work involving PVC should be assessed in order to identify
sourcas of dust, to determine the leveis of exposure and to
identify any necessary improvement to existing controls or
the provision of new controls. The work shouid be re-
assessad whenever changes are introduced which significantly
affact the material, plant or process controis.

13 In practice exposure to PVC dust in manufacturing or
in user industriss is mast likely to arise during the following
operations:
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(a) drying and scresning, including cyclones,
(b} handling, transfer and despatch operations,
{¢) bagging and weighing,

(d) bag opening and powder transfer,

(@) batch weighing,

{(f) mixing and biending,

(g) finishing of PVC articles.

REFERENCES

1 Soutar C A et ai {1980) ‘'Epidemiologicai study of
respiratory disease in workers exposed to polyvinyi chio
dust’ Thorax 35, pp 644-652,

2 Waxweiler, R J et ai (1978) XIX International Congress
on Qccupational Health, Dubroviik.

3 Hamilton R J & Waiton W H (1961) in ‘Inhaied Particles

SAMPLING AND MEASUREMENT

and Vapours' (Ed. C N Davies) pp 465-475 (Pergamon,

14 Where the information available on the ievels of exposure

to PVC dust is not sufficient for the work to be properly
assessad, or where exposure may be in excess of the limits
referred t0 in para 2, the airborne concentration to which
parsons 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 the effectivenass of material, plant and process
controls.

15 The sampling strategy should be determined having
regard to the natura of the work and the duration of
exposure. The resuits obtained shouid be representative of
parsonal exposure averagad over an 8-hour period. The
measuring methods used by HSE for sampling total and
raspirable dust are described in the Appendix,

Oxford).

4 Orenstain A § (Editor) (1960) ‘Recommendations
adopted by the Pneumocconiosis Conference’, Proceedings
of the Pneumoconiosis Confarence Johannesburg, 1959,
pp 619-621 (Churchill, London),

FURTHER INFORMATION

This Guidance Note is produced by the Health and Safety
Executive. Further advice on this or any other pubiications
produced by the Exscutive is obtainable from Baynards
House, 1 Chepstow Place, London W2 4TF, or from Area
Offices of the HSE.

STATUTORY REQUIREMENTS

16 No spacific regulations have been mads under the
Factories Act 1981 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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APPENDIX: SAMPLING AND MEASUREMENT

1 The techniques in current usa 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 cases,
use is made of parsonal sampling equipment consisting of a
filter hoider, worn high on the person’s chest (e.g. attached
to lapel) within 30 cm of his nose-mouth region. The filter
hoider is connected to a battery operated portable pump
which is attached to a beit worn around ths waist and which
is capable of running continuously for 8 hours.

Respirable dust sampiing

2 The equipment usad for respirable dust sampling consists
of a eycione type filtar hoider fitted with a pre-weighed
glass fibre filter (either 25 mm or 37 mm diameter) and
connected via a flow smoothar to either a vane type pump
or a diaphragm type pump. The design of the cycione type
holder and the sampling flow rate are such that only the
respirable fraction of the dust, as defined by the Medical
Rassarch Council®* reaches tha filter,

'Q” ring sual

Exhaust port for
connection to pump

14th Juiicial

Total dust sampling

3 The equipment used for total dust sampling consists of a
multi-orifice filter holder, as illustrated below, fitted with a
pre-weighed, 25mm diameter, glass fibre filter. The filter
holder is connectad via a flow smoother to a vane type or
diaphragm type pump. The pump flow rate is maintained at
2+Q litres/min. The filter hoider is attached to the wearer
in such a way that the orientation of the filter is close to
the vertical plane.

Air sampile volume

4 For each sample obtained by the use of an unstabilised
pump, the flow rate is checked, and adjusted if necassary,
against an extarnal flowmeter at the beginning and end of
the sampling period and at 1 hourly intervals during sampling.
The sample volume for each interval is caiculated by multi-
plying the average 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 volumes for thess intervais. Where a stabilised-flow
pump is used, the sampie volume, V, is given by the flowrate
(checked against an external flowmater) multiplied by the
sampling period.

Filter weighing and calculation of TWA concentrations

5 Filters are re-weighed after use on an electro balance
capable of reading to £ 10 ug to obtain the weight, W, (mg)
of dust coliected (after treatment to ailow for humidity
effects). The average concantration of dust for the sampiing
period, in mg/m?, is then given by dividing weight W by
volume V.
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GUIDANCE NOTES

General Series Madical Series -
Gs1 Fumigation using methyi brormide MS 3 Skin tests in dermatitis and occuoational chest disssse
GS 2 Matrication of construction safety requlstions MS4 Organic dust surveys
Gs3 Fire risk in the storage and industrial use of ealiylar MS S LLung function
plastics . : MS8  Chest x-rays in dust diseases
G54 Safety in presture testing MS7  Colour vision
QS8 Entry into confined spaces MS 8 isocyanates - medical surveillance
GS6 Avoidance of danger from overiead siectrical lines MS 9 Byssinasis
Gs 7 Aceidents ta children on construction sites MS 10  Baat conditions and tenosynovitis
GsS8 Articles and substances for use at work — guidance for MS 12 Mercury - medical surveiilance
designers, manufacturers, importers, suppliers, srectors MS 13 AsDes
and installers $bestos
GS9  Road transport in factones MS 15 Weiding .
GS 10  Roofwork: prevention of falls ::: ;Ig ;'.ra‘nmrfg of oﬂlhor.! sick -bay strendants (‘rig-medics’}
GS11  Whisky cask racking Dt ooy Of workers exposad to organa-
G512 Effluent storage on farms MS 18 Hesith surweillance by routine procsdures
G513 Reporting of accidents to pupils snd students MS 19  The control of lesd 5t work: medical surveillance
Chemical Safety Series MS 20 Preemployment heaith screening
cs1 Industrial use of flammabie gas detectors X
cs2 The storege of highly flammabie liquids Enviranmaental Hygiene Series
cs3 Storage end use of sodium chiorsts EH2 Chromium - haaith and safety precautions
cs4 The keeping of LPG in cylinders and similar containers EH 4 Aniling - heaith and safety pracautions
(=31 The storage of LPG at fixed instaiiations EHS Trichiorosthyiens: heaith and safety precautions )
css The storage and use of LPG on construction tites EHG Chromic acid concentravions in air

EH 7 Petroleum bawd adhesives in building operations

Plamt and Machinery Series EHS  Arsenic - hesith snd ssfaty precautions

PM 1 Guarding of portable pipe-thresding machines EH9  Soraving of highly fammabie liguids
PM 2 Guards for plasning machines EH 10 Asbestos - hygiene standards and memturements of
PM3  Erection and dismantling of tower cranes wrborne dust cancantritions
PM 4 Safaty at high temparsture dyeing machines ) EH 11 Arsine - heaith and safwty precautions .
PMS Automatieaily controlied steem and hot water bailers EH 12 Stibine - heaith and safety precautions
PM S Dough dividers EH 13 Beryllium - heaith and safety precautions
PM 7 Lifts EH 14  Lavel of training for technicians making noise surveys
PME Passenger carrying patemostars EH 15/80 Thrashoid limit values
PM 9 ACCESS 1O tOWer cranes EHW 16  I!socyanstes: toxic hazards and precautions
PM 10  Trioning devices for radial and hesvy vertical driliing EH 17 Marcury - heaith snd safety precautions
machines EH 18  Toxic substances: a precautionary policy
PM 13 Zinc embrittiement of sustenitic stainless steel EH 19  Antimony - health and safety precautions
PM 14 Safety in the use of cartricdge operated tools EH 20 Phasphine - health and safety precaytions
PM 18 Safety in the use of timber pailets EH 21  Carbon dust - hesith and safety precautions
PM 16 Eyebalts EH 22  Ventilation of buildings: fresh air requirements
PM 17  Pneumatic nailing and stapling tools EH 23  Anthrax: heaith hazards
PM 18 Locomotive boilers EH 24  Dust accidents in maithouses
PM 19  Use of lasers for dimpiay puroosss EH 25 Coatron dust sampling
PM 20  Cable-aid slings and grommets EH 26  Octupational skin disesses: heaith and safety precautions
M 21 Safety in the use of woodworking machines EH 27  Acrylonitrile: personal protective squipment
PM 22  Mounting of abrasive wheels EH 28  Control of lead: sir sampling wehniques and strateqgies
PM 23  Photoelsctric safety systems EH 29 Control of lead: cutside workars
PM 24  Safety st rack and pinion hoists EH 30 Control of lesd: portery and reisted inqustries
PM 28 Vehicle finishing units: fire and explosion hazards EH 31 Cantrol of exposure to palyvinyl chioride dust

PM 26 Safety st lift lancings

PM 27  Comstruction hoists

PM 28  Working piatforms aon fork lift trucks

PM 29  Electricat hazards from stesm/watar pressure cleaners ste,
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