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Preface This is the third and final report which the Advisory Committee on Asbestos has 

presented to the Health and Safety Commission and Ministers Since their appointment 
in 1976, members of the committee have provided and received a large volume of 

information and advice on a subject which has not previously been studied in such a 
systematic way. The committee has already produced two reports on specific aspects of 

asbestos and the Commission welcomes this culmination of their work as an important 

contribution to improving the health and safety of the community as a whole. 

The committee's terms of reference were wide, so this report covers the occurrence and 

use of asbestos within, around and outside the workplace as it affects employers, 

employees and the general public. Within this broad field, the Commission agrees with 

the emphasis placed by the committee on controlling exposure to asbestos at work as, 

besides helping to reduce possible health risks to employers and employces, it will 

directly affect exposure and related possible health risks to the general public. While 

not necessarily endorsing all the recommendations made in this report, the Commission 

therefore see the committee’s recommendations for control limits and their revised 

levels for different types of asbestos as of particular importance. 

Arrangement of the report 

In considering how best to present the report, committee members and the Health and 

Safety Commission were very conscious of the need to make the conclusions easily 

accessible and understood by general readers, while at the same time including sufficient 

detail for those with special interests. 

Too much technical detail tends to discourage all but the professionals most closcly 

concerned. However, we believe that it is necessary to keep some of the technical detail 

in the main text of the report because many of the most important recommendatiens 

are based on the technical and medical information received. 

We have therefore tried to strike a balance by publishing the report in two volumes. 

This first volume contains the main text of the report, setting out the principal facts and 

argument on which the conclusions are based, including much of the closely related 

detail in Appendices. For convenience it also contains a summary of the recom- 

mendations from the two previous reports Work on Therma! and Acoustic Insulation 

and Sprayed Coatings and Measurement and Monitoring of Asbestos in Air. These 

reports were published as consultative documents on | June 1978. 

The second volume comprises the papers commissioned by the Advisory Committee 

and used in preparing the report. The dil Effects of Asbestos Upon Health, by 

ED Acheson and MJ Gardner is the full report from which the agreed summary at 

Chapter 3 in Volume I is drawn. Material from Asbestos Control Limits by J Steel is 

assimilated more fully into the main text but is particularly relevant to Chapters 3 and 4. 

The third paper contains information on the experience of controlling exposure to 

asbestos in other countries, and the fourth gives the results of an exploratory survey into 

the technical feasibility of substitution for asbestos in particular uses. The second 

volume concludes with a list of the organisations and individuals who cave evidence to 

the committee. 

This report has far reaching implications for future policy, and comments on its contents 

would be welcome. Its scope extends beyond the Commission's sphere of responsibility 

but, as with the committce’s earlier publications, it has been agreed with government 

departments and other organisations concerned that any comments should in the first 

instance be sent in writing to Miss SC Newton, Health and Safety Executive, 25 Chapel 

Street, London, NW], by 31 January 1980. 

W SIMPSON
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Foreword 

BO47 3% 

Background to the appointment of the committee 

Asbestos has long been suspected to be a hazardous substance. However, it was 
not until the late 1920's that asbestosis was first clearly recognised as an 
occupational disease. As a result, the Asbestos Industry Regulations were made in 1931 
under the Factories Act. However, these Regulations had three drawbacks: they did 

not apply to all occupations carrying a risk of exposure to asbestos; they took no 

account of the mesothelioma and lung cancer hazards (which were then unknown); 
and they did not attempt to control any public health risks that might exist. To 

endeavour to rectify the first two drawbacks, the new asbestos regulations were 
introduced under the Factories Act in 1969. These extended coverage to many workers 

not covered by the older regulations, but they still reflected relative ignorance about the 
risks of mesothelioma, lung cancer and possibly other cancers. 

In 1971, the Department of Health and Social Security's Standing Medical Advisory 

Committee, chaired by Sir Richard Doll, prepared a report on the health risks from 
asbestos. This report recommended that the use of different types of asbestos in this 

country, the extent to which the public is exposed to asbestos dust and the hazard 
associated with this exposure should be reviewed in five years time from the 

introduction of the 1969 Asbestos Regulations. By 1975, there was also public concern 

about the possible exposure of members of the public to dust from asbestos waste on 
landfill sites and from consumer products. For these reasons, Ministers decided that a 

wide-ranging review of the health risks from asbestos by an Advisory Committee was 

called for, to report to Ministers and the newly created Health and Safety Commission. 

Membership and terms of reference of the committee 

On 30 March 1976, Mr Michael Foot, then Secretary of State for Employment,” 

announced that with the agreement of Ministers the HSC were to set up a committee 

with the following terms of reference: 

‘To review the risks to health arising from exposure to asbestos or products containing 

asbestos including : 

persons exposed at work; - 

members of the public exposed to asbestos generated from work activities; 

members of the public exposed to asbestos from consumer products and from 

asbestos waste; 

to make recommendations as to whether any further protection is required. The 

Comnuittee's report would be for the consideration of the HSC and Ministers and would 

be published’. 

On 18 May 1976 Mr Albert Booth, as successor to Mr Foot, announced the 

membership of the committee. This in part reflected that of the Hsc and was 

chaired by the Chairman of the Commission. Out of the fifteen members, three were 

nominated by the Tuc, three by the cbl, one member was a member of the National 

Consumer Council, and Consumers’ Association; one represented local authorities 

and seven were independent medical and scientific experts. Thus a wide range of 

national interests and disciplines concerned with the health risks of asbestos were 

represented. 

Organisation of the work of the committee 

At the first meeting of the committee on 23 June 1976, it was decided to set up four 

working groups to assist the committee on more detailed work in various spheres. 

These groups were: 

Medical (Chairman Dr KP Duncan, Director of Medical Services, Health and Safety 

Executive).
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Environmental Monitoring (Chairman Dr GW Bloomfield, Director of Occupational 

Medicine and Hygiene Laboratories, Health and Safety Executive). 

Legal and Administrative Controls (Chairman Mr HJ Dunster, Deputy Director-General, 
Health and Safety Executive). 

Production and Use of Asbestos-containing Products (Chairman Dr CJ Stairmand OBE). 

Later a fifth group was set up: 

Substitutes and Substitution (Chairman Mr P Gerosa, succeeded by Mr H Ellis-Rees, ° 

Under Secretaries, Department of the Environment). 

The result of the deliberations of these working groups were important contributions 

to the committee's work. 

Evidence from the public ‘ 

When the membership of the committee was announced, interested parties were invited 

to submit evidence. By March 1977, thirty-four organisations and members of the 
public had done so, and a selection of this evidence was printed as Selected Writien 

Evidence Submitted to the Advisory Committee on Asbestos 1976-77 (HMSO). On 27, 
28 and 29 June 1977 the committee held meetings open to the public at which twelve 

of the contributors expanded on their evidence orally and answered questions from 
committee members. . ’ 

Previous publications 

This report follows our interim statement® and earlier reports on specific aspects of 

asbestos? and sets ther in the context of our general view of the risks to human health 

from exposure to asbestos dust. Many comments have been received on these 

publications which have helped the Advisory Committee in our further considerations 

and the Health and Safety Executive (Hse) in deciding how best to act on our earlier ~ 

recommendations. 

We are most grateful to everyone who has submitted evidence or supplied information 

to the Advisory Committee or its working groups at all stages of our work. 

® Advisory Committee on Asbestos: Asbestos - Health Hazards and Precautions (An Interim Statement 
by the Advisory Committee on Asbestos) Hea'th aod Safety Commission, 1977. 

t Advisory Committee on Asbestos: Work on Thermal and Acoustic Insulation and Sprayed Coatings, 
Health and Safety Commission, 1978. 

Advisory Committee on Asbestos: Measurement and Monitoring of Asbestos in Air, Health and 

Safety Comroission, 1978.
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Membership of the Advisory Committee and the working groups 

THE ADVISORY COMMITTEE 

ON ASBESTOS 

Chairman 

W Simpson, Chairman, Health and 

Safety Commission 

Members 

Prof ED Acheson, Dean, Faculty of 
Medicine Southampton Liniversity 

AC Blyghton, Secresary, Legal 
Department, Transport and General 
Workers Union 

The HonP Bradbury, Chairman, 

Safety, Health and Welfare Commitiec, 
Confederation of British Industry 

Dr JC Gilson, CBE, Formerly Director, 
Medical Research Council 
Paucumoconiosis Unit, Penarth * 

HDS Hardie. OBE, Director, Turner 

end Newall Lunited 

W Lewis, Organisation Officer, Union 
of Construction, Allied Trades and 
Technicians 

WD Lomas, Assistant General 
Secretary, National Union af Dyers, 

Bicachers and Tentile Workers 

Prof A Maur, Professor of Communit 
ond Occupational Medicine, Dundee 
University 

Dr M Molyneux, Occupational 
Hygienist, Institute of Naval Medicine 

Dr CJ Stairmmand, OBE, Consultan: 

Chemical Engincer and Physicist 

Dr J Steel, Senior Lecturer, Department 
of Occupational Health and Hyeicne, 
University of Newcastle upon Tyne 

FG Sugden, MBE, Chief Emironmental 
Health Officer, Middicshrough 

Prof M Turner-Warwick, Professor of 
Medicine (Thoracic Medicine), 
University of Landon 

AW Ure, Director, Trollope and Coils 
Limited 

Mrs R Waterhouse, Afember of National 

Consumer Council, Member of Council 
of Consumer Association 

Secretary to 30 June 1978 

CD Burgess, Hazardous Substances 
Diisvion, Health and Safety Exccutive 

Scerctary from 3 July 1978 

BM O'Reilly, Hazardous Substances 

Division, Health and Sofery Executive 

WORKING GROUPS 

* Denates members of the main committee 

Medical 
Dr KP Duncan (Chairman), 
Director of Medical Services, Health 
and Safety Executive 

Prof ED Acheson® 

AC Blyghton® 

Dr JC Gilson® 

Dr G Leathart, Senior Lecturer, 

Dept of Industrial Health, University 
of Newcastle upon Tyne 
Prof A Mair® 

Prof JC McDonald, Director, 

TUC Centenary Institute of Occupational 
Health, London University 

Dr R Owen, Medical Adviser, TUC 
Congress House, London WCl + 

Dr J Steel* 

Prof M Turner-Warwick* 

Environmental Monitoring 

Dr GW Bloomfield (Chairman), 
Director, Occupational Medicine and 
Hygiene Laboratories, Health and 
Safery Executive 

‘Dr S Beckett, Institute of Occupational 
Medicine, Edinburgh 

Dr A Critchlow, Research and 

Laboratory Services Division, Health 
and Safety Executive 

H Fagan (representing W Lomas), 
National Union of Dyeworkers, Bleachers 
and Textile Workers 

Dr S Holmes, TBA Industrial Products, 
Rochdale 

Dr) Le Guen, Research and 

Laboratory Services Division, Health 
and Safety Executive 

Dr M Motyneux® 

Dr LE Reed, Central Unit on 
Environmental Pollution, Dept of the 
Environment 

FG Sugden* 

Dr V Timbrell, Medical Research 

Council, Pncumoconiosis Unit, Penarth 

R Wage, HM Factory Inspectorate, 
Health and Safety Executive 

Dr R Wood, Laboratory of the 
Government Chemist 

Legal and Administrative Control 

HJ Dunster (Chairman), Deputy 

Director General, Director of Nuclear 

Safety, Health and Safety Executive 

AC Blyghton® 

AJ Cotsell, Building Regulations 

Division Dept of the Environment 
D Everett, Hazardous Substances 
Division Health and Safety Executive 

; ~ 

KO474C 
AD Fagin, Waste Management Division, 
Dept of the Environment 
D Gee (succeeded H Whitty), 
Health and Safety Officer, General 
Municipal Workers Union 
HDS Hardie* 
Glyn E Jones, Chief Executive and 

Town Clerk, Gillingham Borough Council 

DR King, Consumer Safety Unit, 
Dept of Prices and Consumer Protection 

GS Lyndon, Superintending Inspector, 
Health and Safety Executive 

Dr M Molyneux® 

Mrs R Waterhouse* 

Production and Use 
Prof CJ Stairmand (Chairman)* 

DF Cornelius, Building Research 
Establishment, Dept of the Environment 

HDS Hardie® 

K Humphreys, Building Regulations 
Professional, Dept of the Environment 
SL Hunt, Southern Demolition Co Lid 

A Jones, Chief Architect, John Lhing 
Design Associates - 
W Lewis® 

A McLean, Branch Chairman, Thermal 

Insulating Board, National Union of 
General and Municipal Workers 
AW Ure* 

Substitutes 

PN Gerosa, Chairman(for meetings on 
20 April 1977 and 6 June 1977) 
Construction Industries Directorate, 
Dept of the Environment 
H Ellis-Rees, Chairman(for all subse- 

quent meetings), Construction industries 
Directorate, Dept of the Environment 
The Hon P Bradbury* 

DF Cornelius, Building Research 
Establishment, Dept of the Environment 
W Godson, Property Services Agency, 
Dept of the Environment 

M Gordon, Greater London Council 
Architect 

GF Heron, 7BA Industrial Products 

K Humphreys, Building Regulations 
Professional, Dept of the Environment 
W Lewis® 

Dr M Molyneux® 

LA Ragsdale, Geo Wimpey Lid 

LJ Rowlands, Engineering Industry 
Users, Central Electricity Generating 

Board 

Dr EJ Smith, Manufacturing Substitutes, 
Pilkington Bros Ltd 
RM Wags, Health and Safety Executive 
H Webster, Users of Brakes and Gaskets, 
Automotive Products 
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Description 
of asbestos 

1 ‘Asbestos’ is a generic term for the fibrous forms of several mineral silicates. These 
occur naturally in seams or veins, generally between about | and 20 millimetres (mm) in 

width in many igneous or metamorphic rocks and belong to one of two large groups of 

rock-forming minerals: the serpentines and the amphiboles. 
We recognise the mineralogical complexities associated with the definition and identifi- 

cation of asbestos and asbestos fibre, but for the purposes of this report we concentrate 
on the fibre types with which people are most likely to come into contact as a result of 
their use in industry. The serpentine group contains the type of asbestos known as 

chrysotile (‘white asbestos’), which is the only asbestiform member of this group of 

minerals and by far the commonest and commercially the most important type of 
asbestos. The amphibole group contains crocidolite(blue asbestos’), arnosite (‘brown 

asbestos’), anthophyllite, actinolite and tremolite. Amosite is an acronym for Asbestos 

Mines of South Africa and is mineralogically known as cummingtonite - grunncrite 

asbestos. Tremolite may occur as a contaminant with chrysotile and with otber minerals 

such as talc. Crocidolite, amosite and anthophyllite bave all been exploited commercially, 

although anthophyllite is no longer in significant quantities. 

2 The chemical composition of each type is different as shown in Table |. Chrysotile 

fibres tend to be whitish in colour and of a smooth silky texture, while crocidolite fibres 
are usually blue and shorter, straighter and less silky than chrysotile. Amosite tends to be 

brown with fibres more brittle than either chrysotile or crocidolite. Colour is not, 

however, a reliable guide for identifying the type of asbestos used in a given product. 

3. The term asbestos was first introduced by Plinius Secundus in AD 77 and it is a material 

that has been known to man fora long period of time. There is evidence for its use over 

4000 years ago in Finland for strengthening clay pots, and Plutarch, writing in the first 

century AD, describes cloth woven from it which would not burn and so could be cleaned 

by immersion in fire. But it was not until the late nineteenth century that commercial 
exploitation began on a wide scale with the use of asbestos in the increasing number of 

industrial and commercial engines, later to be extended with the invention and wider use 

of the internal combustion engine and motor transport. Asbestos was also used on its 

own and with otber substances for seals and insulation. In 1890 some 1000 tonnes were 

produced and today world annual production is of the order of six million tonnes which 

gives some indication of its use in technologically based society. Further history of the use 

of asbestos is given in Chapter 1. 

4 The main properties which give asbestos its commercial value are incombustibility, 

strength and effectiveness as a reinforcing or binding agent when combined with other 

materials such as cement or plastic. The different types are also, in different degrees 

resistant to high termperatures, electric current and alkalis and efficient at absorbing 

sound. Only the amphibole fibres are resistant to acids. 

5 Chrysotile and crocidolite fibres, when broken down and separated, are often long 

enough to be spun and woven into cloth. The ability of asbestos fibres to split into finer 

fibre through suitable treatment is one of its most valuable and characteristic properties 

and when incorporated into cement or resin will produce substances which are light but 

extremely strong and durable. Additionally products manufactured from asbestos are 

thermally very stable and those using amphibole asbestos are chemically very resistant to 

acids and hence are particularly useful in high temperature and corrosive conditions. 

6 Noasbestos is mined in the United Kingdom. The largest world producer of asbestos 

fibre is believed to be the ussr, but the main sources for the asbestos imported into the 

UK are: Canada (Quebec and British Colombia) and Southern Africa (South Africa and 

Swaziland). Rhodesia was an important supplier until economic sanctions were imposed 

in 1966. Figures for asbestos production for 1978 are given in Table 2. The amount of 

asbestos imported into Britain as well as the use to which it is put are described in 

Chapter J. 

7 The raw asbestos used in Britain is mainly ‘milled’ or ground in the country of origin. 

The milling process separates the asbestos fibres from the useless non-fibrous material 

3!
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that is extracted with it and also reduces the size of the fibres themse!ves. The fibres tend 

not only to break into shorter fibres but also, because of their crystalline structure, to 

split lengthwise into finer fibres or fibrils. Many of the individual fibres which result from 

this process are too small to see with the naked eye; their dimensions are usually stated in 

micrometres (millionths of a metre: pm) or even fractions of micrometres. Milled fibre 

is graded according to length and diameter by means ofa machine incorporating a series 

of sieves of progressively finer mesh: a known quantity of the fibre to be tested is passed 

through the machine and the amount trapped by each sieve is measured. The grading 

system is complicated and, for amphibole asbestos, differs from one mine to another. 

What is important for the purpose of this report is that different grades of asbestos fibre 

contain different proportions of fibres in the respirable range (that is, fibres of a size and 

shape which permit them to reach the depths of the lung). 

Table 1 Varieties of asbestos and their chemical composition 

Asbestos 

J . 
Serpentines . Amphiboles 

. J 
. { 

T T " ] 

Actinolite Anthophyllite Crocidolite 

2CaO. 4MgO.FeO. 8Si02. H,O 7MgO. 8Si03.H30 Na, 0. Fe,03. 3FeO. 8Si0,. H20 

Chrysotile . Tremolite Amosite . 
3Mc0. 2Si0,. 2H; 0. ~ 2Ca0. SMgO. BSiO3. H,O ~  $SFeO. 1+SMgO. BSIO3. H20 

Source: AA Hodgson, Fibrous Silicates, Royal Institute of Coemistry 1965 

Table 2 World production of asbestos 

Annual figures as at August 1978 

Tonnes 

USSR 2 650 000 
Canada 1 572 000 
Southern Africa 333 peed _ 

urope 
. 

China 250 000 4 kx . 

USA 150 100 ~ ix 
South Central America 130 000 d 

Australia 80 000 ‘ 
Others $0 350 

Total 6018 450 

Sourse : Asbestos Information Centre Ltd 

12

Union Carbide trial exhibit UC-1462: Asbestos, Volume 1: Final Report of the Advisory Committee on Asbestos, He…
ACL Doc 16579 · Page 9 of 96

Published by AsbestosClaims.Law

asbestosclaims.law/library/16579/9

https://asbestosclaims.law/library/16579/9


Asbestos in the workplace 
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hU4745 
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1 At the beginning of this century commercial ventures 
‘were exploring the particular attributes and uses to 
which asbestos could be put and developed. 
Techniques were found enabling the mineral to be spun. 
and woven into yarn and cloth for insulation blankets, 
steam packing materials and jointings. Processes were 
developed for production of millboard for jointing 
purposes and fire resistant boards. 

2 Production of asbestos goods was smal! until the 
1914-18 war which brought about aconsiderable _ 
interest in asbestos-based materials and increased 
demand for asbestos products for insulation purposes in 
naval vessels. The introduction of the motor car at the 
turn of the century led to the development of friction 
clutches and brake linings which was enhanced after 1918 
and rapidly increased the demand for asbestos fibre. 

3 Inthe 1920s asbestos cement products were proving 
to be viable alternative materials for some building — 
products, and this area of asbestos usage has continued 
to expand: With the increasing modern technology 
asbestos insulation materials were being more widely 
used, and its use for fire insulation boards in building 
ships and offices has increased significantly. It is estimated 
that some 3000 different products which contain 
asbestos. are currently manufactured. 

Importation of raw fibres and 
products 
4 Noasbestos is mined in Britain; all supplies being 
imported, toainoly from Canada and South Africa. 
Table 3 gives the estimated consumption of the four | 
main types of raw asbestos fibre in the United Kingdom 
in 1946, 1955; 1965 and 1975. 

5 101975 chrysotile accounted for about 85% of the 
total imports of fibre, almost the whole of the remainder 
being composed of amosite. Expansion in imports of 
amosite since 1945 has been much greater than the 
expansion of imports of chrysotile.so that, both in 
proportional and absolute terms, the amount of 

Tabile3 Quantity of imports of asbestos (tonnes) 

Year Amostie  Anthophyliite Chrysottle Crocidolite Total . 

1946 2673 Notknown $0722 967 $4 362 
19SS 12 308 Notknown 122965 6822 142 095 

“1965 22582 78 147265 = 33.425 173 350 
3975 19219 225 119741 = Nil 139 185 

Source: Asbestos Fibre Importers Committee, private 
communication 

Table4 Use of crocidolite 

1893-1966 yarn, cloth, rope lagging, webbin packiogs 
1896-1965 re Asbestos miliboard, insulation mattresses 
1925-1950 pre-formed thermas! insulation 
3935-1971 ‘sprayed asbestos thermal and acoustic insulation 
1925-1970 batterycuses , 
1930-1940 welding electrodes 
1930-1965 filtration materials 
1950-1969 ‘asbestos cement flat sheets, corrugated sheets, pipes, 

moulded products 
1950-1969 asbestos cement pressure pipes 
1960-1969 refractories, reinforced plastics | 

Source: Cape Industries Ltd; Submission to the Advisory 
Committee op Asbestos. Selected Written Evidence, pa? pas 

14 

I 

amphibole fibre being. imported: into the uxis . oe 
considerably greater now than it was in 1945. 

6 The cot eiing chap a ecealertthe “ - ) 
cessation of raw crocidoliteimportsin 1970. | 
Crocidolite bas: not been banned, but because of the 
very stringent control limitsintroducedinconnection 
with the new Asbestos Regulations 1969, the ux — 
asbestos | processing industry. bas decided to stop using © 
it. The decrease i in the total figure (otherthanfor 
crocidolite) between 196$ and 1975 may reflect - 
short-term. conditions (such as the economic condition 
ofthe construction industry) rather than a long-term . 
trend. . 

"7 In addition to raw asbestos, many products 
containing. asbestos are also imported. It.is impossible. 
to give any estimate of the amount of asbestos imported 
in this way, because itis foundi in such widely differing 

proportions in such a wide variety of Products. . 

Use of crocidalite 

8 Although crocidolite or blue asbestos i is nb longer’. 
usedi in the manufacture of asbestos products i in this 

Se 2 weltthieas 

‘mainly i inthe. mafufacture of asbestos cement pressure - 
pipes. | 

9 However before 1970, crocidolite w was widely used ’ 
here, for example i in textiles, insulation mattresses, 
packings, asa filler where acid resistance was required - 
and particularly i in sprayed thermal and acoustic 
insulation. Ini its submission to the committee, one 

.. large manuf acturer gave the list (Table 4) showing | the 
appropriate years in which products w were manufactured 

by them using crocidolite.*. 

10 Table 5 gives the estimated consumption of raw. 
crocidolite foreach of the main product groups since 
1910. It was first used for insulation mattress... 
manufacture i in the Kin 1894. - 

Hl sit has, been suggested to the committee that 
‘products containing | blue asbestos are still being 
imported into; the uk, notably crocidolite yarn for use. 
in packings, but this is not thought to be happening: ona 
significant: scale. For some purposes for which © 

 crocidolite was formerly used, manufacturers have now 
switched to: amosite; which ‘shares crocidolite’s good 
filtering and drainage characteristics, although it 
cannot be spun. Wel are informed by thé Asbestos 
Cement Manofacturers Association thatno asbestos 
cernent now imported | into this country contains . 

crocidélite; according to Eternit (the sole importers of . 
asbestés cement products), the last regular shipment 
containing it arrived in September 1975. However, _. 

. judging byt the figures given in Tables 4and5, there are 
still large amounts of home produced crocidolite- 
containing products in existence. Although imports of 
raw crocidolite ceased i in 1970 substantial quantities of | 
this ‘roaterial remain in, insulation materials in . 

buildings, ships; locomotives and railway carriages, ia 

h
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TableS Production and consumption of crocidolite by product group 
(Estimated UK consumption by principal product groups) 

KU4745 

World UK Textile Thermal Asbestos Batiery 
Yeor production Imports products dnsulation = Spray cement cases Others 

1910 1341 500 100 400 - —_ _ — 

1920 2 801 750 3100 650 —_ _ _ —_— 

1930 4972 1000 100 900 = _ _ _ 
1940 8075 2 655 127 300 - 907 ~ 1288 33 

1950 28 805 $267 229 197 1 508 574 2 634 125 

1960 83 659 4006 117 6 272 2130 1 423 - 

1970 137 235 563 _- _- _ _~ 635 - 

1975 164 727 Nil - _ —_ Te _ 

Source: Cape Industries Ltd: Submission to Advisory Committee on Asbestos Selected Written Evidence, p57 

Table6 Asbestos fibre usage in the ux (thousands of tonnes) 

1970-1973, 1976 

32.5 55.6 42.9 

22.5 14.5 

1. Asbestos cement products for building 
Gneluding (5)) 

2. Fire-resistant insultation boards 18. 
3. Other insulation products (including 
spray) 

4. Floor tiles and coverings 
$. Asbestos cement pipes (included under (1)) 
6. Friction materials 15. 
7. Jointings and packings 
8. Textiles products not included in (6) 
and (7) 

9. Fillers and reinforcements (felts, 
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millboard paper, underseals, mastics, 
adhesives, etc) 21.5 25.7 28.4 

10. Moulded plastics and battery cases 4.5 2.8 12 

Totals ~_ 154.5 1725 143.3 

Source : Turner and Newall Ltd 

Notes 

The figures for 1970 are estimated and converted into tonnes 
(2 204.6 Ib) fromong tons (2 240 Ib) to the nearest $00 tonnes. 
The annual totals are not directly comparable with those in Table 3 
because the asbestos fibre imported in a given year may not 
necessarily be used in that year, 

cement products including pressure piping and in 
battery boxes. Most of these are likely to cause problems 
only when they are broken up or damaged so as to 
release fibres into the air. The risk of this is greatest 
with some types of insulation products and we have 
already suggested new methods to tighten control and 

lessen the health risks in these areas.* 

Use of other types of asbestos 
fibres 

12 The other types of raw asbestos which enter this 
country are put to a wide variety of uses, the recent 
trends in which are indicated in Table 6. 

13, Asummary of the uses of asbestos fibres in 1976 
(Table 7) shows that asbestos cement products for 

building (32.8 %), fillers and reinforcements (22.0%), 
floor tiles (12.2 %) and friction materials (12.1%) 
consume a large proportion of imported chrysotile but 
there are many other uses. On the other hand the range 
of usage of amosite is very restricted, being dominated 

by the production of fire resistant boards (84.3%) with 
the manufacture of pressure pipes (7.9%) a poor second. 
Data about the trends in usage of chrysotile shows the 
manufacture of jointings and packings, friction materials, 
and fillers and reinforcements to have been the main 
areas of growth in recent years. The last sub-head 
mentioned, because of its scale, rate of growth and the 
variety of products manufactured (it includes felts, 
millboards, paper, filter pads, underseals, mastics, 
adhesives and coatings), is an area where much more 

information about dust levels and conditions of work 
is required. ° 

14 Itis not possible to give a complete quantified 
breakdown of fibre usage for years before 1970 because 
the necessary records are not available. But there is no 

doubt that in earlier years floor tiles would not have 

accounted for a significant proportion, and relatively 
more of the imported fibre would have been used in 
thermal and acoustic insulation products than in 1976. 

15 The asbestos referred to in Table 8 is chrysotile 
(129200 tonnes in 1976). Amosite does however, 
predominate in fire-resistant insulation boards and other 

insulation products, and constitutes between a quarter 
and a half of the fibre used in moulded plastics and 
battery cases; it is also used to a small extent in asbestos 
cement. The very small quantity of anthophyllite that is 
imported goes into fillers and reinforcements, and into 
friction materials. 

16 Three companies process nearly all of the raw 

asbestos in Britain: Turner & Newall Ltd, Cape 
Industries Ltd, and the BBA Group Ltd. Of these, 
Turner & Newall have made products across the whole 
range listed in Table 6, while Cape has specialised in 
friction materials, asbestos cement products and thermal 
and acoustic insulation, and the BBA Group has 
specialised in friction materials and textiles. Other large 
users include Eternit Building Products Ltd (formerly 
the Atlas Stone Company Ltd), which makes asbestos 
cement products and a small amount of insulation 
board. A description of the processes used, their 
applications and the measured concentrations of 
asbestos dust generated are given in Appendix A. 

15
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Table? Breakdown of usage of asbestos fibres is in the United Kiogdom in 1976, (ece\Vel: 2. Toble 2a). 

Chrysotile Amostie toe \ Anthophytitve, Total 

Merrie Merle “4 Ahetrie ©. Merete 
Usage tomes % Soames MH) tonnes % ly tonnes % 

Asbestos cement for building 42 400 32.8 80. ° 36 5 Sm 42900 = «300 

Asbestos cement for pipes 7000 $4 :100 O19 me me 8100 5ST 

Fire resistant boards 2700 21. #so ||US SOC 
Other insulation products ~ 200 1 m mio = 0 oO 
Jointings and packings 30 000 7.8 ws a. = mm 10000 69 | 

Friction materials 18600 = «12.1 — — | W..° MW. .:, 15690 | 109 

Other textile products 6300 490 - ee > -, 6300. 44 

Floor tiles 15 800 122 _ of = - - 18. 800 11.0 

Plastics and battery boxes” 800 0.6 “o 28°; = Bee "4200-08 

Fillers and reinforcements* 28 400 20 | - — . kd 

Totals 129 200 100.0 14000. 100.0: $900 200.0 7) 43300 100.0 

: *includiog felts, millboards, paper, filter pads for beverages, junderseals,, -mastics, adhesives, coatings, etc. 

a , 
Table 8 Estimated usage of chrysotile asbestos in the United Kingdom from 1880-1976 Ga metric tons)” re . 

1880 §=©1890 1900 1910 1920 1930, 11940 ; "1950 1960 = «1970 1973 . 1976 
re 

1. Asbestos cerment—building uses — — —° 1000 9000 12 500 29.000 “42000 $8500 49000 $5600 _ 42 400 

citer pip reer “on 12000" “9000 8000 74 7800 7000 

3.Fireresistantinsulationboard = —  —  — $00" 1000: 4000 3000. 2700 

4. Other insulation products inc]: spray 10 500 2000 -2 600 3.400 3000 '$ 000. _ 6000. : 5000 3-700 “| £300, 200 

S. Jointings and packings 60 = 400: 1400 2000 3200; 3200, 6300 6500, 7000 ‘9000 11400 10000 

6. Friction materials — — = ~ 100 1000. 1500 |3000 6000. 10000 - 17000 18500 15 600 

7. Textile products not in(S)and(6) 10 100 600 1000. 100° 2000 4000’ .6000° 7000 7300 6000 6300 

8. Floor tiles and flooring — —- — —. 80 300 * 400°-1000. $500 12500 19000 16200" 15.800 

9. Moulded plastics and battery boxes —— _— = | 300 1200" 2.000 “3000° ' 2200 - 800. 

dicing miliboards paper underseats, etc) — - — $0 “1,600 2100: 9500. “16500 : 18000. 21000 25300 28.400 

Tota! $0 1000 4000 6800 20000 25 000 62000" 103 000-131-000 139000 148.000 129200 

Approx chrysotile tonnage imported 80 1000 4 600-6 800 25,000. 22.000, 88 000 311 000 142.000 .132,$00. 171,000 130000. 

Sources: Board of Trade Census of Production Returns from 1924: Ministry. of Works monthly statistics of Building Materials; TBA 

production statistics + from 1933; submissions to the Monopolies Commission; and recollection of jong-service officials in some of the 
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A comparison of dust levels . exposure to asbestos dust over the five year period 

b five ind .° 1972-78 occurred in the asbestos cement industry, the 

etween . ive ina ustries __ smallest variation in exposure levels (indicated by the 

17 The Factory Inspectorate have collected a consider- geometric standard ‘deviations) being found in the 

able amount of occupational hygiene data based on — _ production) of millboard, paper and asbestos textiles. The 

personal sampling at operations involving the a highest average exposures and. widest y variation occurred.” 

"in the taeacon board industry... manufacture of asbestos-based products which inchide’ 
asbestos cement products; asbestos insulation board;" 
asbestos friction materials; asbestos textiles; asbestos = - Methods of reducing concentration 

millboard/paper. of asbestos. dust © ores 
The results of their measurements are summarised i in 18 Concentrations ofdusti in the atmosphere atthe | 

graphical form in Sg 1. This figure shows that amiong workplace may be reduced by suppression at source or 
these five product groups the lowest median level of by control of dust stescaping into the Atmosphere i in which 

16 
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industry No. of Range Percentage of = ° [Geometric 

é 304 ° - results| Min | Max | Median results below:- standard 

é x 06 1.0 2.0 | devistion 
Asbestos-<cement 645 0.01} 620] O10] B65] 95.0 | 98.5 3.8 
Millboard/paper 1356 | O01) 2.63 | 0.34 | 87.0] 98.2 | 99.6 3.3 
Friction materials 600 | 0.01 | 10.22 | 02 71.0 | 65.5 {| 95.0 42 

201 . Textiles 1305 | 0.01 | 665 | 04 68.5 | 60.7.} 95.0 3.4 
Insulation board 545 0.01 | 13.66 | O45 | 5407 725 | 886 6.1 

Values are in fibres/mi. 

10 

0 05 1.0 15 2.0 25 3.0 35 
Asbestos dust concentration, fibres/ml 

Fig Distribution of asbestos dust exposure levels in different manufacturing industries (Based on 4-hour personal sampling data obtained in 
the period Nov 1972-Feb 1978) 
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the work takes place. For example, the use of wet 
methods of production, where practicable, can give 
substantial reductions in the dust produced when they 
are correctly applied. 

19 Where dust cannot be eliminated it is essential to 
mininuise its dispersion through engineering control such 

as local exhaust ventilation and air filtration. Where this 
is not practicable, it is a requirement of the Asbestos 
Regulations 1969 that workers should be provided with 
protective equipment, including protective clothing and 

approved respiratory protective equipment. However, as 
the range and effectiveness of these control methods 
were important considerations in our review, Appendix 
B gives a more full description of their operation. 

Transport of asbestos and 
asbestos-containing products 
RAW ASBESTOS FIBRE 

- 20 Modern cargo handling methods have reduced the 
risk from asbestos fibre in docks. Most raw asbestosis 
packed in impermeable plastic bags (although some jute 
and paper bags are still in use, mainly in shipments from 
the ussr). These bags are either packed in freight 

containers (sometimes on pallets inside the containers for 

ease of unloading), or else on pallets with a ‘tea-cosy’ 
plastic cover over the whole pallet. All asbestos from 
Canada is now containerised. This is also true of 

shipments from South African ports, but Swaziland and 

those South Affican mines which ship through 
Mozambique stil! have to use pallets as the port of 
Maputo cannot yet handle containers. 

21 The principal British ports handling raw asbestos 
fibre are Liverpool, Manchester and London, and of 
these Liverpool and London insist that the fibre is 
containerised. Manchester, Glasgow and Southampton 
apparently accept palletised fibre. 

22 The imported fibre may remain in containers or on 

pallets until it reaches the factory where it will enter the 

manufacturing process. Alternatively, shipments may be 

split up at the warehouse or at some intermediate stage 

and the sacks of raw asbestos transferred to lorries for 

distribution to a number of factories. Measurements of 

asbestos dust concentrations by personal sampling were 

taken at the unloading in September 1976 of a ship 

carrying mixed cargo, including asbestos which was not 

containerised. Fifty-cight measurements were obtained, 

the sampling time generally being between 15 and 

35 minutes; 29 gave dust counts of below 0.01 fibres/ml; 

27 gave dust counts between 0.01 fibres/ml and 0.1 
fibres/m!; and 2 gave higher counts of 0.28 f/m! and 

0.42 f/ml. 

23 One problem which can arise at ports is that, even in 
ships not carrying asbestos for unloading in Britain, the 
hold may be contaminated with asbestos fibres from 
cargo previously unloaded elsewhere. On at least one 
occasion a vessel with a cargo of asbestos has been 
returned to the port of loading because bags had burst in 
transit and contaminated the hold with raw fibre. 

38 

ASBESTOS PRODUCTS. 

24 Whether a product containing asbestos i is likely to 
constitute s' ‘potential health risk during transportation 
depends on ithe. friability of the product, the nature of the 
packaging G f any) and the amount of rough treatment to 
which it is subjected. Because of the variability of these 
factors, itis impossible to give any general figures for 
concentrations of dust. The unloading of asbestos . 
insulation board has, showever, been found to generate 
high dust concentrations at any rate in the short term: 

cut pieces of board have been found to give rise to 
between § and 15 fibres/m), and manufacturers‘ standard- 
size sheets have given rise to between:! ‘and 5 fibres/ml,. 
fora sampling timeofj-lhour, | 

25 Aware of the problems of loose. dust during handling - 

io transportations as well as use, some companies have’ 

now introduced a sealing process whereby each sheet of 

insulation board i is coated after initial maturing with a 

water-based dust seal. This reduces the amount of dust 

. given off during handling at all stages. ok 

26 Afew other products containing aibestos have been 

found to give off an undesirable amount of dust during 

transit if they are jostled together: for example,electrical - 

insulation components made from high-density asbestos 

cement, and resin-impregnated paper or. felt products, 

Removal, dismantling, stripping 

-and demolition 

27 Itis mainly: in the dismantling of plant, ship-breaking 

and the demolition of large buildings that the removal of — 

products containing asbestos presents dust problems. 

Dust levels can be very high, and are usually harder to 

control thani in manufacturing processes for reasons” 

which, while fairly obvious, are worth emphasising. 

Factory processes are static, so that it is possible to apply. 

long-term‘dust control: measures such as enclosure and 

effective exhaust ventilation equipment; the dust and 

other asbestos waste from the processes can also be 

trapped easily and contained and disposed of safely. 

Demolition and plant dismantling operations, including 

scrap reclamation, however, are seldom static; dust 

control is relatively: more expensive and the safe 

collection‘of the waste generated presents more serious 

problems. These are some of the reasons why thereisa 

possibility of serious ‘occupational exposure to asbestos 

dust in these types of activity, particularly dismantling 

and ship-breaking, and why it was decided to devote the 

First Report to recommending new legal controls in these 

industries. The various operations involved i in this work 

are described i inAppendixC. — ; . 

28 Thecommittee noted that two sub-committees of 

the Joint Advisory Committee on Safety and Health in 

the Construction. Industries have considered some of the 

problems involved in preventing exposure to asbestos 

during demolition work. The first sub-committee was set 

up to ‘examine the way's in which the construction industry | 

can control the exposure of work people to the dangers of 
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asbestos dust’, and in its report® published in 1974, 
referred to demolition processes involving the removal of 
asbestos lagging. The second, which includes as well as 
representatives of the National Federation of Demolition | 

Contractors, representatives also from the Tuc, the 
British Scrap Federation and the Demolition Industry 
Conciliation Board, was set up to consider the dangers 

inherent in demolition work with particular regard to the 
safety of workers and dangers to the public. This sub- 
committee has now also published a report" and among 
the recommendations is one for research into risks arising 
from asbestos on demolition sites and into controls for 
asbestos dust thereon. Another recommendation is fora 
checklist on the characteristics of asbestos to be compiled 
and published by a suitable body. The list would provide 
guidance to supervisors on the action and precautions to 

be taken when asbestos is present on demolition sites. 

Size of the asbestos workforce 
29 We have not been able to determine the exact 
numbers employed in the asbestos industry because of 
the obvious difficulty of defining ‘asbestos industry’ and 
because the activities and occupations for which _ 

employment statistics are gathered do not correlate 
closely with those in which there is contact with 
asbestos, Certainly, there are so many firms which may 
occasionally use asbestos or products containing it that 
to give exact figures for everyone who may be 
occupationally exposed would be impossible. We | 
have however, gathered some figures from three separate 
sources which give some indication of the number of 

asbestos workers in Britain; by ‘asbestos worker’ we 

mean any worker employed (at least occasionally) in 

any place which attracts the Asbestos Regulations 1969. 

30 We have been told by the Asbestos Information 
Centre Ltd (AIC) that in 1978 its associated companies 
(including the three major asbestos manufacturers as 
members and twelve other companies as associated 

members) employed between them 21514 asbestos 

workers, as follows: 

Aulomotive products 9735 
Construction materials 5 645 
Asbestos textiles 3825 
Sealing materials (eg packings, gaskets) 1735 
Others (eg reinforced plastics) $74 

Total 21 314 

The number of asbestos workers employed in the 
manufacture and processing of sealants, floor coverings 
and paints is more difficult to assess but it is estimated 
that there are probably a further 2000 people engaged 
in these three parts of the industry, with about 1300in 
floor coverings. 

31 Inaddition the Thermal Insulation Contractors 
Association tell us that in 1978 member companies 
employed 8000 operatives, some of whom could come 
under the definition of asbestos workers at some time, 
while we are told that firms on the Demolition and 
Dismantling Industry Register employed in 1978 about 

9000 operatives. Again, some of those would probably 
be classed as asbestos workers. The British Floor 

Covering Manufacturers Association has advised us 
that there were about 4000 employees in member 
companies in 1978 with about 1300 engaged in work with 
asbestos. 

32 The Employment Medical Advisory Services 
(EMaS) have since 197] been engaged ina study of 
asbestos workers and by November !977, they had 
examined some 24000 workers, of whom 18700 were 
thought to be still employed in work subject to the 
Asbestos Regulations. They add that it is possible there 
may well be some workers in the country about whom 
they have not been notified and who therefore have not 
yet been examined, but emas think it unlikely that there 

are more than about 2000 workers in this category - 
and probably considerably less. 

33 Weexpect that the true total number of asbestos 
workers in this country is constantly changing as jobs 
are lost and created and methods of work change. 
Nevertheless it appears that the number i is unlikely to 
exceed 25000 at any one time. 

1 Advisory Committee on Asbestos: Selected Written Evidence 
Submitted to the Advisory Commitiee on Asbestos 1976-77, (swe), 
Health and Safety Executive, 1977; p49. 

2 ACA: Work on Thermal and Acoustic Insulation and Sprayed 
Coatings, HSC, 1978; pp13-15. 

3 Evidence submitted to the Advisory Committee on Asbestos. 
United Kingdom Breakdown of Asbestos Fibre Usage, 1976. 

4 ACA: Ibid, Zabove. - 

$ Sub-Committee of the Joint Advisory Committee on Safety and 
Health in the Construction Industries: Precautions in the Use of 
Asbestos in the Construction Industry, HSC, 1974. 

6 Sub-committee of the Joint Advisory Committee on Safety and 
Health in the Construction Industries: Safety in Demolition Work, 
HSC, 1979. 
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Appendix A 

The production and use of 
asbestos in the UK - 

Al This Appendix describes the uses to which raw 
asbestos is put in the UK, manufacturing processes 
involving products containing asbestos and the handling 
and use of asbestos and asbestos-based products during 
subsequent operations. Manufacturing processes and 
uses are listed in descer.ding order of volume of recent 
annual production (see Table A! and Table 6 reproducing 
the usage in ordering 1976 for ease of reference). 

A2 . Wherever possible, information is given of the 
results of measurements of dust concentrations both by 
HM Factory Inspectorate (HF) and by industry, to 
provide an indication of the relative risk associated with 
each activity. In most cases, the dust concentration data 
are based on a 4 hour personal sampling period. The dust 
measurements are all derived from samples taken since 
1972 and therefore do not include measurements for 
sprayed applications of asbestos. The results may not be 
fully representative because they are based on a small 
number of factories and sites and there are problems of 
measurement error, which have yet to be resolved. 
However it is HMFI's opinion that the results are 
sufficiently consistent to allow comparison between the 
different operations. 

PRELIMINARY PROCESSING 

A3_ Raw asbestos has to undergo a grinding or milling 
operation before it is suitable for industrial use. In the 
past this operation was sometimes carried out at the 
premises of the industrial users in the uK, but now it is 
mainly carried out at the mine ia the country of origin. 

A4 A process which is obviously common to all users 
of raw asbestos is the opening of the bags containing the 

TableAl Asbestos fibre usage in the UK in 1976 in descending 
order by volume 

Thousands 
of tonnes 

1 Asbestos cement products for building 42.9 
2 Fillers and reinforcements (felts, millboard 

per, underseals, mastic, adhesives, paints etc) 28.4 
3 Floor tiles and coverings 15.8 
4 Friction materials 13.7 
5 Fire resistant insulation boards 14.5 } 

{other insulation products including spray) 0.4 
6 Jointings and packings 10.0 
7 Asbestos cement pises 8.1 
8 Textile procucts not included in 6 and 7 6.3 
9 Moulded plastics and battery cases 1 

Tota] 143.3 

Source: Turner and Newall Limited 

20 

raw fibres. Usually this takes place i ina gallery above the: 
first stage of the'manufactirring Process, where the bags — 
are slit witha knife by hand and the fibré tipped directly... 
into areceptacle fitted with exhaust ventilation. Sincethe ~ 
fibre is tightly packed i inthe bag, i itis usually necessary 
for the operative to poke it out with astick. Typically. 
this now gives rise to dust concentrations below 2 fibres a 
per millilitre (Gbre/ml). Higher figures were, however, a 
usual in some plants during’ the 1960's often before 
suitable exhaust ventilation was installed’ In atleast 
one firm respiratory protective equipment is ‘regularly . 
worn while bags of raw fibre are emptied into the mixing 
unit. Clearly, exposure to respirable dust will belessif 

: the operation is carried out ‘automatically and a specially: 
designed enclosed machine hasbeen developed and used Hee 
experimentally by one manufacturer. “ 

; 

ASBESTOS CEMENT 

AS Basically asbestos cement i is cemeat reinforced with 
asbestos fibre (approximately 10% to 1S % of the total 
by weight). Although it isa non-combustible material as ) . 
specified by BS 476: Part 4: it will not withstand exons :. 
to direct flame br temperature. over 260°C. There are 
two main categories of products i in this field: building. 
materials and pressure and sewerage pipes. Some asbestos 
cement manufacturers also ‘make such items as electrical 
insulation products, millboard and Ppaper;andthermal- - 
and acoustic materials. These products, however, arenot 
normally classed as ‘asbestos. cement’ and are dealt with | 

~ under separate headings. 

A6 The asbestos cement manufacturing process, based 
On that invented j in 1900 by Ludwig Hatschek, is similar 
to that used in making paper. A sleet is built up to the 
desired thickness by a lamination process involving. - 
successive applications ofa thin wet film of asbestos and - 
cement particles. The sheet is moulded while still pliable . 
into the required shape, either by mechanical means or 
by hand. When set, the product is trimmed and finished ~ 
and left to mature for i a period of weeks. 

ASBESTOS CEM ENT BUILDING PRODUCTS 
A7 Ofthe approximately 143 300 tonnes of asbestos 
imported into Britain in 1976, about 42 900 tonnes were- 
used in the manufacture of asbestos cement building 
products such as roofing and cladding sheets (plain or 
corrugated) and tiles, exhaust ventilation ducting, cisterns | 
for domestic cold water storage, and paving tiles; asmall -. 
quantity of high-density asbestos cementis also made. 
for specialised thermal and electrical:insulation purposes. < 
Table A2 gives the estimated total (by weight) of asbestos 
cement building products manufactured in and imported . 
into this country in 1975. * 

A& Asbestos cement imports are all from the Eternit 
Company in Belgium, which does not now use e crocidolite 
in the goods for export to Britain. 

AS Theasbestos dust levels generated in asbestos 
cement marivfacture are generally low incomparison. - 

1D:
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Table A2 Asbestos cement building products in the UK 

UK mane UK 
factured Imported Total many- 

(1975 in home - home home factured 

000's tonnes) deliveries deliveries deliveries exports 

Corrugated sheeting 
and accessories 1 257711 ry 30 
Flat sheeting w 10 wy) 15 
Rainwater goods 7 _ 724 _ 
Other products 27 29 56(16%) $ 

Toteis 320° 40 360(100%) 30 

*Compares with 527 in 1973 (the ‘peak* year) 
Note: Source: Asbestos Cement Manufacturers’ Association, in 
evidence to the Advisory Committee (Selected Written Evidence p2). 

with most other manufacturing processes involving 
asbestos with average dust counts of around | fibre/ml. 

Al0 Most products containing asbestos for use in the 

construction industry do not undergo any further 

manufacturing operation between leaving the factory 
and being delivered to the contractor who uses them in 
construction or civil engineering operations. However, 

some asbestos cement products do undergo an inter- 

mediate stage during which they are cut, drilled or 

otherwise processed by specialist companies to meet 
special requirements of the contractor before reaching 

him. The advantage of this for the contractor is that the 

relevant cutting and drilling operations do not have to be 
carried out on site. The industry's approximate estimate 
of the annual amount of asbestos based building material 

that is pre-cut or otherwise processed before it reaches the 

site is 10% of the annual total production of such 

material. A small but growing number of companies 

(about 31 in 1978) provide this processing service asa 

subsidiary activity to their main function as merchant 
or distributor specialist contractor or general fabricator. 

Much of the work in this business tends to be ‘one-off" 

jobs of short duration. 

All Ata large asbestos cement factory, most of the 
workers are likely to come into contact with the product 
only when it is at the wet stage of manufacture, and 
where, therefore, the dust risk is very low. In contrast, at 

the workshops where the processing service is provided 
although there is normally no raw fibre as such, there is 
alikelihood of contact with dust from sawing and drilling 
operations unless proper precautions are taken, involving 
the provision of exhaust ventilation and the use of 
respiratory protective equipment. An analysis by industry 

of 17] samples taken in one of these workshops during a 
period of 12 months has shown that 93 & of the samples 
gave readings below 2 fibre/m!; and of the remaining 
7% all were below 5 fibres/ml. Where the hygiene stan- 
dard was exceeded most of the readings were based on 
10 minute samples and therefore probably give a higher 
reading than would result from tests on a time weighted 
4 hour basis; the other high readings were found to be 
due to minor production problems which were soon 
corrected, 

INDUSTRIAL AND 
COMMERCIAL APPLICATION 

Al2 Asbestos cement products for use in construction 
‘ean be divided into five categories: 

(a) Corrugated sheeting: roofing and vertical! cladding 
for farm buildings, factories, warehouses, garages, 
civil engineering work, riverbank supports, cooling 
towers; 

accessories for corrugated sheeting: moulded items 
such as ridge cappings, barge boards and caves 
fillers for roofs; . 

(c) flat sheeting: partitioning, external cladding, door 
- facings, roof tiles, infill panels, fire surrounds; 

(d) rainwater goods: gutters, drain pipes; 

(e) other products: flue pipes, garden furniture, cisterns, 
decking tiles. 

The magnitude of these categories, in terms of theasbestos 
cement tonnage in each is set out in the section on 
manufacture in Table A2. Corrugated sheeting and 
accessories accounted for 71% by weight of total home 
deliveries of asbestos cement products (excluding pipes) in 
1975. . . . . 

Al3 The extent to which the application or installation 
of any of these products presents a health bazard to the 
operative depends very much on the amount of cutting, 
sawing or drilling that is involved, whether hand tools or 
power tools are used, whether the work i is damped, and 
whether it takes place i in the open air or a confined 
space. The particular circumstances of each construction 
site vary so that it is difficult to give typical atmospheric 
dust concentrations. The following figures, which have 
been found for various operations involving asbestos 
cement should be taken only as arough guide. 

Al4 Asbestos cement manufacturers have in recent 
years aimed to reduce the amount of on-site cutting and 

drilling that is necessary by increasing the range of sheet 

sizes available. This has been more successful with 
corrugated sheets (which usually now require only 
mitring and drilling after they leave the factory) than 

with flat sheets (which still often require further cutting 
on site or by specialist cutter merchants). 

(b) 

High-density asbestos cement for electrical and thermal 

insulation components 

AlS High-density asbestos cement is used in the 
manufacture of a wide variety of products. For thermal 

Table A3 Concentrations of asbestos dust measured during 
Operations on asbestos cement 

Operation fibresimi 

Machine drilling less than 2 

Hand sawing 2-4 

Machine sawing without effective local exhaust 
ventilation 

(2) jig saw 2-10 
(b) circular saw 10-20 

Machine sawing with effective exhaust ventilation leas than 2 

A oy -~ 4 
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insulation and fre and chemical resistance it is found, 
for example, in induction furnaces, bench tops and fume 
cupboard linings. The main electrical use is in arc-shield 
applications in contro! and switch gear. The material is 
supplied by the manufacturer either in sheet form or 
already machined. 

Al6é Handfing sheets of one variety of high-density 
asbestos cement has been found to give rise to dust 
counts of about 2.$ to 3 fibres/ml, but attempts are being 
made to reduce the hazard by improving the sanded 
finish of the product with a brush treatment. In one 
instance the manufacturer packs his machined compon- 
ents in plastic bags to avoid polluting storage bins with 
asbestos dust. 

Fillers and reinforcements 

Al? This category, accounting for 28 450 tonnes of 
asbestos in 1976, is second only to asbestos cement 
building products in magnitude of tonnage used. The 
main products within the category are asbestos paper and 

millboard. These are used in the manufacture of products 
as diverse as roofing felts, clutch facings and gaskets. 
Although the manufacture of asbestos paper and 

_millboard is in the bands of the main asbestos companies, 
much of the further processing is carried out by other 
companies. 

AJB The method of manufacture for asbestos paper 
and millboard is, as the name implies, the same paper- 
making process as is used in making asbestos cement 
and insulation board although the asbestos content of 
the paper and millboard is higher (approaching 100%). 
Asbestos paper is usually sold in roll form. Millboard is 
built up by winding layers of thin sheet on to a cylinder 
until the desired thickness is reached; the sheet is then 
cut off, dried in a hot air oven and cut to size. 

Al9 Dust levels associated with millboard and paper 
toanufacture are found by industry to be mostly in the 
range 0.5-1.2 fibres/mi. Wet processes usually generate 
levels below 1.0 fibre/m! whereas dry cutting and handling 
produced a wider distribution of dust concentrations. 

Roofing felt and damp-proof courses 

A20 Roofing felt is often made of asbestos paper 
impregnated with bitumeniand coated with fine sand and. 
chalk, etc. For damp-proof courses, this bitumen- 
impregnated felt is further laminated to metallic sheeting. 
On-site operations with these products are unlikely to 
generate respirable asbestos dust. 

Fels, paper or cloth for electricial equipment 

A2l Various products made of asbestos felt, paper or 
cloth and impregnated with resins are used in the 
manufacture of switch gear, generators and transformers. 
The amount of machining carried out by the customer has 
declined, since it is now usual forthe productstobe 
supplied in a form where little or no further machining | 
is required. 
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Paints contlnng asbestos. 

opaqueness. The asbestos content is aro 
weight. | : 

A23 One of the more common n products.6 on a the market 
is Artex compound which is manufactured: ftom water: 
soluble resins combined: with fillers and’ pigments for: 

by brush trowel in Tiquid or: paste ‘form: A fu f gicideis. 
incorporated to. obviate the'risk of mould growth. Ttis; ° 
in its applied form, non-combustible and a Class O. 
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also has the: ‘advantage that Subsequent a pplications of. 

paint can‘easily: be ‘applied toit. _Itis usually applied by... 

trowel and ‘combed’ to: produce the, desired design. 

A25_ Inpractice paints containing asbestos’ fibres are 

extent of use but application ¢ does appear to: ‘be very. wid 

and in large. quantities particularly i in housing. As the 

al: There.is however : 
eth sbestos fibre. 

content, fibres could be. released when the ineed' ‘to; rub. 
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Plastic sheet and ite flooring , 

A26. Many plastic flooring and floor covering 1 materials’ oe : 

contain asbestos andi in.1976'some 15. 800. tonnes of the a 

UK in 1975. amounted to about, 50 million. square metres , 

Well known types: of material i in, this category are 

thermoplastic tiles (BS: 2592: 1973) 2 and Pvc (vinyl); 3 
asbestos: flooring i in tile form (Bs 3260: 1969). ‘Both til 

are made from a blended composition’ ‘ofa thermoplastic 

biader, asbestos fibre, fillers and. pigments. The: binder, 

for thermoplastic t tiles consists of mineral asphalt and/o 

thermoplastic resins such as those obtained fromthe 

distillation of coal: Or oil. The binder forrvc (vinyl). 

polymer or copolymer. ‘Asbestos fibres contribute to the. e ee 

production process; andalso. largely account for the: 

transverse strength ofthe finished tiles and for other. 

properties. The asbestos content of both’ types may. a a 

up to 22% of the'total weight; and. only short chrysotile: neo Py 

asbestos fibres are used. be. Mo eS 
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A27 The tiles are usually fixed by solvent bitumen 
adhesives to a suitable sub-floor and are extensively used 

in dwellings as well as in public buildings such as schools 

and hospitals. Damaged or worm tiles can be relatively 

easily replaced. 

A28 BS 3261:1973 permits the use of asbestos in 
flexible pvc flooring: most of the less flexible materials 
(mainly tiles) to BS 3261 :1973 Part I contain asbestos, 
while the flexible tile and sheeting materials rarely do so. 

A29 Some pvc sheet and other pvc floorings not 
covered by bs specification have a backing consisting of 
asbestos and a binding material: 

pvc sheet floor covering is produced principally for the 
home decor market. The top two layers of some of the 

products consist largely of plasticised pvc and contain 

no asbestos; these are backed with asbestos fibres and 

binders. The asbestos backing acts as a carrier sheet 

during the continuous high speed production process. 
The uK sales of these materials are believed to be of 
the order of several million square metres per annum. 
Pvc sheet flooring has been very widely used in existing 
dwellings, laid mainly in kitchens, bathrooms and 
hallways over the existing flooring. In some cases the 

floor covering is fixed with adhesive but usually it is 
laid loose or fixed at the edges only. Incorrect laying, 
particularly on unsuitable floors, can lead to excessive 
wear and ‘local’ damage to the floor finish. 

PVC flooring is imported and has a backing of resin 
asbestos composition, under a thick top (wear) layer. 
The material is usually installed at the time of construc- 
tion. The extent of its use in the Ux is limited. 

A30 One of the principal manufacturers of plastic sheet 
and tile flooring informed the committee that atmospheric 
fibre concentrations during manufacture are generally 
0.2 fibres/ml or less except on the mixer platform next to 
the intemal mixer, where a count of 0.9 fibres/ml has 
been recorded. These levels are consistent with those 
recorded by the Factory Inspectorate. 

A3l_ In floor coverings the asbestos is part of the main 
filler content and is dispersed throughout the fuil thick- 
ness of the material. Some pvc floorings have what is 
described as a backing of ‘latex-asbestos’. This is a 
synthetic rubber/asbestos mix, calendered to forma 

paper felt. From these products fibres might be released 
during the laying process, as a result of attrition between 
the backing and the floor surface, upon damage to or 
destruction of the pvc top layer of the flooring or when 
the flooring is removed. Typical measurements of dust 
concentration during laying of flexible floor coverings 
have been below 0.2 fibres/ml over 4 hours. Dust 
generated by cutting tiles is minima} and, from analysis, 
is shown to be nearly all limestone - the other major 
non-polymeric product in flooring. 

Friction materials 

A32. In 1976 friction materials accounted for about 

15 650 tonnes of raw asbestos. Brakes and clutches in 

road vehicles of nearly all kinds contain asbestos in 

proportions ranging from 30% to 70% and there are 
also many industrial uses, such as in lifts and other 

machinery. Some types of railway rolling stock (eg 

London Underground trains) also use brake blocks 
containing asbestos, though in a smaller proportion. 

A33 Brake linings may be of woven or moulded 
construction. Woven linings are made from special 

types of asbestos cloth impregnated with liquid resins, 

dried and thereafter, cut to size, shaped, baked and 
finally drilled and grbund to finished dimensions. 
Moulded linings involve essentially a mixture of fibre, 

resins and/or rubber and modifying agents, which is 
compressed into sheet form, cut, shaped, baked and 
finished. The details vary, but there are two basic 
methods: an older dry mix method and a more modern 
‘wet’ moulding method. Disc brake pads are made from 
compacts of dry mixtures of asbestos fibres, resins and 
modifiers, which are placed upon metal back plates, hot 
cured under pressure, baked and machined or ground to 

finished dimensions. 

A34 Woven clutch facings are made by. impregnating 
special types of asbestos cloth with liquid resin, followed 
by drying, baking and machining and grinding to size. 
Yam wound facings are made by impregnating asbestos 

yarn or braid with resins, winding the resulting sub- 
stance into dises, drying, baking, and machining and 
grinding to finished dimensions. Clutch facings are made 

in a similar way to moulded brake linings or else from 

asbestos millboard. . : 

A35_ Examples of dust levels found at a plant using the 

‘wet method’ of brake Jining manufacture from 1968 

to the mid-1970's average concentrations below 2.0 

fibres/ml, with higher counts said to be due to short 

sampling times, to exceptional circumstances or to the 

fact that some tests were carried out before new exhaust 

ventilation equipment was installed. 

A36 Anunusual! example of a friction product 

containing asbestos is the nosing of stairs. The 

composition of this product is very similar to that of 

a moulded brake lining, and (as its name implies) its 

function is to give a non-slip surface to the edges of 

stair-treads. However, Ferodo has discontinued this 

use of asbestos because high dust levels were found to 

arise during on-site cutting and fitting. For example, 

if this material is cut witb abrasive wheels or sanded 

to achieve a smoothef surface, dust levels greater than 

2 fibres/ml can be generated. 

Insulation board 

A37 In 1976, fire resistant insulation board accounted 

for 14 500 tonnes of asbestos fibre in Britain, of which 

}1 800 tonnes were amosite. They are made by a broadly 

similar process to asbestos cement products, but their 
asbestos content is much higher: 25% to 40%. As to 
dust levels during manufacture, two-monthly 

monitoring at one firm yielded readings of between 

AU47 9. 
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1 and 2 fibres/ml, with occasional counts of 4 fibres/ml! 
during treatment of raw fibre, when respirators are 
worn. While at the wet processing stage the majority 
of measurements were below 2 fibres/ml, 12% were 
above this figure, some rising to about 6 fibres/ml. 
The range and distribution of results was wider at the 
cutting and machining stage. A slightly higher 
proportion were above 2 fibres/ml and again some 
rising towards 6 fibres/m!. Dust respirators are 
frequently necessary at operations involving the 
cutting, machining and handling of boards if the dust 
cannot be controlled by exhaust ventilation. 

A38 Onecompany has advised us that their boards 
are used approximately as follows: 
Ceilings 19% 
Fire protection (partitions and structural 

steelwork) 20% 
Fire protection (linings) 33% 
Fire protection (miscellaneous) 10% 
Other 18% 

In addition, asbestos paper is incorporated for 
insulation or fiame-retardant purposes in various 
building products in steel composite wall and roof 
cladding, as a facing to combustible boards and in 
flame-resistant decorative laminates. 

A39 A major use of asbestos insulation boards is for 
partitions and suspended ceilings that arerequiredto _ 
provide a fire barrier or to protect structural steelwork. 
For partitions, building regulations require 
compartments (division walls), separating walls (party 
walls) and structures enclosing protected shaftstobe - 
fire resistant. In the case of ceilings, a Boor structure 

may be required to have a fire resistance depending on 
the occupancy, height, floor area and capacity of the 
building. If the floor structure itself does not have the | 
necessary fire resistance it may achieve the standard by 
means of a suspended ceiling. 

A40 Other important uses of asbestos insulation board 
are for the fire protection of building elements and for 
ducting. The fire protection of structural elements and 
particularly of steelwork, is an important use for 
asbestos insulation board, but no statistics.on the 

extent of this use are available. Although the casings 
are generally assembled on site, not always prefabricated, 
the cutting of the boards to specified sizes for this use is 
usually carried out by cutting specialists in workshops 
having dust control facilities. Asbestos in the boards 
helps to give the fire protection its heat resistance, 
strength and stability. 

A4l_ Asbestos insulation boards are used for ducts for 
piped and wired services, for fire resisting enclosures to 
protected shafts, and for ventilation. The ductwork may 
be made on site, or prefabricated. No statistics for the 
extent of use are availble. Ashsetos here helps to 
provide resistance to fire, thermal insulation (especially 
important for ductwork delivering heated air) and 
acoustic insulation, as well.as an acceptable degree of 
strength and standard of appearance. 
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Table A4. Concentrations of asbestos Gust measured ‘during : 
Operations on asbestos insulating | boards , 

Operation , _. fibresim! 

Drilling vertical srdetre, eg column casing = 2-S 
Drilling overhead, es suspended ceiling +10 - 
Sanding and surforming ‘ : a . .» 20 
Scribing and breakiog . oe ee 

’ Mandsawing) , "Sof - 
Machine sawing without efective local. exhaust : 
ventilation © | . Se 

jig saw : Be “$20 
circular saw 

Tr 

A42_ Since the asbestos content tof insulating boards i is 
greater than that of asbestos cement and since the fibres - 
are less tightly bound, the potential risks to operatives. 
during installation afe correspondingly higher.Once — - 
again, it is misleading to talk of typical dust a 
concentrations, but the following « concentrations have © 
been found'i in association with various operations. 

A43 The unloading of stacked boards involving rubbing 
together of adjacent surfaces, has been found to Produce 
relatively high'dust concentrations. Sampling times of 
#-] hour have indicated fibre levels between land 5 - 
fibres/ml during Unloading of standard sheets, and 
between Sand 15 fibres/ml during unloading of cut: 
pieces. — 

Some companies bave now introduced a sealing « 
process whereby ¢ each board is coated with a water- 
based seal. This surface treatment reduces the amount 
of dust generated during handling, but cannot be 

7 el. 

expected to reduce appreciably that produced by cutting, - . 
drilling or any other treatment that texposes fi resh 
surfaces, . | 

Asbestos insulation boards are tendingt to. be 
replaced by products containing other fibres so that the. 
risk to users should be consequently reduced. - 

! , 
Other insulation Products (including spra) ). 

A444 Asecond form of asbestos insulation, more 

convenient for application to surfaces which are uneven 
or hard to get at, can be applied by a spray. In the past 
it has been applied extensively to structural steelwork, : 
particularly in factories, to increase its fire resistance. It : 
bas also been used for sound absorption purposes 
especially in schools, hospitals and swimming pools. But 
the application process is relatively risky forthe opera- 
tive, and the sprayed asbestos tends to deteriorate fairly - 
quickly and give off fibres into the surrounding air unless 
it is sealed or coated. There is very limited information 

. onthis process before pre-damping was introduced and 
such figures that exist would suggest that levels in excess 
of 100 fibres/m! existed i inthe spraying zone. For these '- 
reasons the process has been almost entirely discontinued 
and our First Report? recommended thatit should bean - 
offence to make a new:sprayed application of materials = ; 
containing asbestos. 
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A4S_ Asbestos lapging for thermal insulation has in the 
past taken the form of rigid pipe sections or slabs as well 
as sprayed coatings. The asbestos content of such sprays 
could approach 100%, and crocidolite was widely used 
in them before its importation was discontinued. As 
Table AJ above and Table 6 in Chapter | show, only 
about 400 tonnes of fibre were used in 1976 to make 
insulation products other than fire resistant boards, in 

contrast to the approximately 4 000 tonnes (mostly 
amosite) used in both 1970 and 1973. This reflects the 
fact that asbestos is no longer widely used in manufactur- 
ing of these products, which now contain alternatives 

such as man-made mineral fibres and vegetable fibres. 

A46 Pipe and boiler lagging in engineering works, 
power stations, hospitals and similar large buildings 
often consisted in the past ofa layer (2.cm to 13 em thick) 
of 85% magnesia reinforced with 15% asbestos fibre (in 
many cases, crocidolite), with a surface coat of asbestos 
composition about | em thick. (The fact that magnesia is 

a white substance can often misleadingly suggest that no 
crocidolite is present). Similar materials have also been 
used in locomotives and railway carriages built before 

1967. In low temperature applications, hairfelt or cork 
with a surface coat of asbestos composition about ] cm 
thick would be used. In addition, starch-bound asbestos 
paper in roll form is supplied to one customer who 
corrugates the paper for use as a pipe wrap for heat 
insulation. Old methods of mixing on site and cutting 
prefabricated sections could generate considerable 
quantities of dust. More recently mineral wool has come 
to replace asbestos in pipe and boiler lagging. 

A47_ Woven asbestos has in the past been widely used 
to manufacture asbestos quilts, mattresses and blankets 

for thermal insulation, mainly on steam boilers in ships, 
railway engines and old-style industrial processes. These 
quilts were filled with loose asbestos or other insulating 
materials. The main advantage was portability, but the 
dust exposure from installation and repair could be high 
and in at least one shipyard no new asbestos quilts or 

blankets are used. 

A48 Asbestos cord or rope is widely used in thermal 
insulation for persona! protection on small domestic 
and industrial pipe work, eg steam drains and hot water 
supplies. The cord, varying in thickoess from 1 em to 
5m, is wound round the pipe, sometimes protected by 

about | cm of asbestos composition but often left 
unprotected. Asbestos rope is also used as a packing 
round pipes or drains that pass through walls as a rot-free 
fire-stop. This method is still used in modern buildings. 
Asbestos cloth is still used in industrial insulation as a 
covering for rigid insulation materials. 

Jointings, packings and seals 

A49 = Jointing and packings accounted for about 
10 000 tonnes of the asbestos fibre used in Britain in 
1976. Asbestos is used in a wide range of products, 
manufactured in a variety of ways, whose purpose is to 
provide a leak-proof joint between two surfaces. Some 

of these are produced by further processing of asbestos 
yam or fabric. Other primary asbestos products used in 
jointing and packing manufacture are compressed 
asbestos fibre and beater addition jointing. Compressed 
asbestos fibre (CaF) consists of asbestos fibres(about70 %), 

rubber and various fillers mixed together, built up into a 
Jaminated sheet and cut to manageable size. Beater 
addition jointing (whose fibre content is also about 70%) 
is made by a process similar to that used in the 
manufacture of asbestos paper, 

A50 Because of the variety of methods of manufacture, 
it is hard to generalise about dust levels. Of the 
operations peculiar to these products, the mixing of the 
CaF ingredients produces mean counts at one firm of 
1.7 fibres/ml. However, dust levels found by the Factory 
Inspectorate at operations other than mixing.are 
generally lower than this. 

A51 Various asbestos textile products constitute the 
taw material for some packings, such as plaited asbestos 
yarn, either impregnated with resins or ‘dry’ (in which 
case the yarn is usually of the ‘wet dispersion’ type). 
Other jointings are based on asbestos fabrics, impregnated 
and rubber coated. Asbestos rope is also used for 
caulking in tunnelling. 

AS52 Gaskets for automotive and industrial use are 
manufactured by specialised companies which use as 
their principal raw materials compressed asbestos fibre 
jointing material (for which gaskets are almost the sole 

. outlet), and asbestos paper and millboard. These 
materials are cut to size with guillotines, processed on 
hydraulic presses and then married with the metal 
component of the gasket. The guillotining operation 
generates little dust; measurements taken by one 
manufacturer at customers’ premises have revealed 
levels well below 2 fibres/ml. 

Asbestos cement pressure, sewage and drainage pipes 

A53 In 1976 these accounted for about 8 100 tonnes of 

asbestos used in Britain, of which ] 100 tonnes was 

amosite. The asbestos content, method of manufacture, 

and the associated dust levels, are basically the same as 

for asbestos cement building products (see paras A7- 
Al4 above). About 15% of all pressure pipes (for mains 
water supply) are made of asbestos cement, and for 
sewage and drainage pipes the figure is about 6%. 

AS4 Animportant use of crocidolite in North America 
and parts of Europe is in the manufacture of asbestos 
cement pipes. Crocidolite may be used there (but not in 
excess of about 20% to 25% of the total asbestos content) 
because its special properties make it more suitable than 
other types of asbestos for the autoclave process of pipe 
manufacture—a process not used in the UK. European 
manufacture of pipes extends to greater diameters than 
those made in the ux and the combination of size and 
process used make chrysotile alone unsuitable in their 
production. 
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A5S Asbestos cement pipes are now used principally 
underground for sewage and water-supply purposes. 
Their former use for gutters and rainwater pipes is 
diminishing, but they are still used for Bue pipes and 
vent terminals. Installation involves little further proces- 
sing except some cutting and turning. Dust levels genera- 
ted during these processes are much the same as for 
asbestos cement building products and have already 
been shown in Table A3. They are also broadly similar 
to the dust levels found in two studies initiated by the 
Asbestos Cement Pipe Producers Association in the 
usa‘, Tests in the UK have shown that machine sawing 
outdoors with portable disc cutters can give counts 
between 5 and 35 fibres/ml over short periods, especially 

when carried out in trenches. But, when water is used to 
suppress the dust by means of a portable feed attachment, 
dust levels can be reduced to below 2 fibres/ml. 

Yarns and fabrics 

AS56. This category of products accounted for about 
6 300 tonnes of the chrysotile asbestos used in Britain 
in 1976. The asbestos content is high (between 65 % and 

100%). Among the products made are asbestos cloths 
for protective clothing and safety curtains. The require- 
ments for protective clothing are non-flammability, 
resistance to molten metal splash, wear resistance, 

flexibility and seam strength together with the minimum 
weight per unit area which can be achieved consistent 
with these properties. BS 379! :1970 details performance 
requirements and methods of test for asbestos cloth with 
and without a reflective coating. A minimum thermal 
protective index for each of four hazards is specified. The 
life of these products can vary from a few days for 

" gloves used under severe conditions to several years for 
suits worn occasionally. Asbestos cloths for safety 
curtains need to be flexible, non-flammable and to have 
Jow gas permeability. For metal splash protection they 
must not melt at temperatures up to 1500°C, must not 
allow penetration of molten steel droplets and must 
show some adhesion for the molten metal. The products 
must meet the surface spread of flame requirements of 
BS 476 part 7 and for metal splash protection Admiralty 
specification DG Ships 307. 

AS7 Most (and, until recently, all) asbestos yarn 
manufacture has used carding and spinning techniques 
basically identical with those of the cotton and wool 
textile industries. Traditionally, asbestos textile 
manufacture has been one of the most hazardous of all 
the processes involving asbestos. Where the traditional 
techniques are used, the process is still intrinsically 
dusty but during the last decade or so much better 
engineering control of dust has been achieved. 
Moreover, a new technique for spinning has been 
developed which removes the dust risk at this stage 
almost entirely. In this technique, the asbestos fibres 
are opened or separated in a liquid mix containing 
various chemical reagents. The mix is extruded and 
mixed with a coagulating agent to form thin strips 
which can then be spun in the normal way but which, 
because they are still damp, will not give off dust. 
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AS8 The advantage of the new wet dispersion process 
for reducing health risks during yarn manufacture are 
clear. The yarn so produced is smoother than that 
produced by the traditional method and retains its 
strength more effectively at high temperatures, since it 
is 100% asbestos unlike the yam made by the traditional 
process which contain about 18% nylon or cotton. An 
important disadvantage, however, is that the smooth 
yarn does not readily absorb resins and therefore 
cannot be used for making products such as friction 
materials in which these resins are used. 

AS9 Figures supplied by manufacturers confirm that 
carding, spinning, doubling and winding are the 
dustiest operations and the 2 fibres/m! level is still 
regularly exceeded in some of them and appropriate 
precautionary measures are required. 

Asbestos blankets, safety curtains and protective 
clothing 

A6O Fire blankets are used in a wide range of 
establishments as a reliable means for smothering 

fires, particularly in laboratories where the presence of 
chemicals can make the use of high pressure 
extinguishers hazardous. Little risk is associated with 
the use of blankets for this purpose as they are applied 
intermittently. However, blankets are used regularly in 
some foundries to reduce heat losses when castings are” 

pre-heated ready for repairing cracks. Air sampling” 
tests taken in one foundry where blankets have been 
used for this purpose have yielded readings well below 
2 fibres/ml. 

A6! Safety curtains are used to contain splashes and 
sparks in foundries and a protection for means of 
escape in case of fire in places of entertainment such as 
theatres. When used as a protection against metal 
splashes they can be roughly treated and this could 
lead to some hazard when they are badly worn or 
damaged. Theatre safety curtains may be a potential 
source of airborne fibre when they are raised or 
lowered; but decoration applied to the curtains helps to 

seal in the fibres. 

A62_ Asbestos protective clothing is liable to become 
damaged with use and should be discarded when this is 

evident. However, when used in unsupervised situations 

this procedure may not be followed. High dust counts 

have been reported in asbestos suits under certain 

conditions and air lines and helmets for fire-fighting 

clothing are a particular cause for concern. An inner 

protective lining can be easily installed in the air lines to 

reduce any risk from this source. 

Asbestos-reinforced plastics 

A63 Asbestos-reinforced plastics accounted for about 

1 200 tonnes of fibre used in Britain in 1976. The 

asbestos content varies between about 50 and 70% of 

the total product. Thermoplastic moulding materials 

are mixed with asbestos fibres in a special manner and 

formed into pellets for sale to injection moulders. The

Union Carbide trial exhibit UC-1462: Asbestos, Volume 1: Final Report of the Advisory Committee on Asbestos, H…
ACL Doc 16579 · Page 23 of 96

Published by AsbestosClaims.Law

asbestosclaims.law/library/16579/23

https://asbestosclaims.law/library/16579/23


plastics so formed have stiffness, good fire retarding 
properties and a low coefficient of expansion. Dust 
levels relating to various stages of manufacture are 

generally low with the occasional high counts associated — 
with machining operations. It is known that these can 
produce high dust levels, if adequate dust extraction 
is not used. 

A64_ Asbestos-reinforced plastics are found very 
widely in, for example, automotive components, smal] 

machine parts (such as fans), road signs and bearings 
for railway rolling stock, road vehicles and ships. 

1 ACA: Selected Weitten Evidence submitied to the Advisory 
Committee on Asbestos 1976-77, (swt), HSE, 1977 p 127, 

2 For more detailed information on the manufacturing process for 
asbesios cement, see SWE pp 7-8. 

3. ACA: Work on Thermal Insulation and Sprayed Coatings, HSC, 
1978, pp 13-15. 

4 Equitable Environmenta! Health Inc. (California): Asbestos 
Exposures During the Cutting and Machining of Asbestos Cement 
Pipe March 1977, and Dust Exposures During the Cutting and 
AMfachining of Asbestos Cement Pipe—Additional Studies December 
3977, 

Appendix B 

Methods of reducing atmospheric 
concentrations of and exposure 
to asbestos dust 

SUPPRESSION BY WET AND DRY 
METHODS 
Bl The production of ‘wet dispersion’ asbestos yarn 
is an example of acompletely wet process that is carried 
on with practically no airborne dust being produced. 
An important method of dust suppression used in 
traditional ‘dry’ asbestos yarn and cloth manufacture is 
the installation of damping rolls on looms and spinning 
and doubling frames to reduce the dust released from the 
yarn. This is the most generally used dust control 
method in spinning, where exhaust ventilation presents 
severe problems. This method is also sometimes applied, 
alongside exhaust ventilation, to the weaving process. 

B2 Asbestos cement sheets may be cut in the ‘green’. 
or uncured conditions to achieve substantial redustions 

in dust compared to when the sheets are cut dry. At 
site works, asbestos cement articles may be wetted before 
cutting or mitring. 

B3 When the material can be wetted or thoroughly 
damped before handling or carrying out a production 
process, the production of airborne dust will be greatly 
reduced, but once respirable dust particles have been 

allowed to become airborne it is not possible to control 
them by the use of water sprays. Where water sprays are 

used as a method of damping, eg at some sawing opera- 
tions, they are most effective when used as a fine mist 

within an enclosure. In all cases where wet methods or 
damping are used, it is most important to ensure that the 
materia! does not subsequently dry out during the 

processing or that scraps or waste material do not dry 
out on floors or in the plant. Ideally, the material should 

be removed while it is still wet, but this is not always 
possible. 

B4 Asbestos insulating boards are sometimes coated 

with a sealing agent to reduce the amount of dust 
produced, but both boards and sealing treatments vary 
so that it is not possible to generalise about the degree 
of dust suppression achieved. Asbestos textiles can also 
be effectively treated after weaving to reduce the dust 
emission at subsequent operations or during handling. 

ENGINEERING CONTROL METHODS 

BS These may be conducted by total or partial 
enclosure with extraction ventilation, or by local exhaust 
ventilation. 

27

Union Carbide trial exhibit UC-1462: Asbestos, Volume 1: Final Report of the Advisory Committee on Asbestos, H…
ACL Doc 16579 · Page 24 of 96

Published by AsbestosClaims.Law

asbestosclaims.law/library/16579/24

https://asbestosclaims.law/library/16579/24


Total or partial enclosure 

B6 Total enclosure of a standard such as is used when 
handling radioactive substances is not generally used in 
manufacturing processes involving asbestos. Here, it is 
more common for an enclosure to have coraparatively 
small openings to allow the entry and egress of material 
and the manipulation of the controls or the process. 

B7 Partial enclosures have been used successfully 
outside the UX to contro! the dust produced in fibre 
grinding or milling, disintegrating and separating and on. 
conveyors transporting fibres. Partial enclosures are also 
used to supplement local exhaust ventilation in a number 
of cases, in particular where local enclosures are fitted 
around carding machines. This is in addition to the local 
exhaust ventilation that is connected to a considerable 
number of points on the carding engines. Elsewhere, small 
perspex enclosures have been fitted on tools for drilling 
and machining resin-bonded asbestos materials. The’ 
local exhaust ventilation duct is then carried through the 

enclosure to a point close to the tool. The ventilation thus 

constitutes the main element in the control of the dust, © 
but the enclosure increases the protection afforded 
without the need for further extraction. 

usual! to apply extraction ventilation to the whole of the 
enclosure. For this extraction to be effective air must be 
exhausted from the enclosure at a rate that will ensure 
that there is at all times an inward flow of air at every 
part of any opening. To reduce the volume of air that is 
extracted to a reasonable quantity the size and number ° 
of openings must be kept to a minimum. The velocity 
of inward air flow through the openings must be such 
that it will overcome any turbulence or air movement 
emanating from the plant within the enclosure, the 
movement of materials into or out of the enclosure or 

caused by the actions of the operator working the plant.” 
In addition the inward air flow must also be capable of 
overcoming air movement in the general atmosphere 
outside the enclosure such as shop draughts and air 
displacement by moving vehicles or people. These 
requirements are now well recognised in manufacturing 
processes and applied with increasing success. 

BS Where there is little disturbance or air movement 
either inside or outside the enclosure, an air velocity 
of 0.5 m/s may suffice for contro! but in most factory 
environments a velocity of at least 1.0 m/s is usually 
found to be needed for effective control, while under 
certain unfavourable conditions considerably higher 
velocities may be required. 

BIO Anenclosure from which one side or a large part 
of one side has been removed is often called a booth. An 
effective booth contains the points of origin of the dust, 
and the air flow into the open face is such that fortuitous 
air movement outside the booth and turbulence included 
inside by the process are overcome and the dust is not 
allowed to escape. In recent years asbestos users have 
developed a specially designed booth for use during the 
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opening of bags of fibre. It provides for the disposal of 
the empty bag: and for weighing and blending operations, : 
so that the operator is able to. observe the scale head . 
without being exposed. tothe dust produced by the: 
manipulation of fibres and other powders. . 

Local exhaust. venti tilation , 

Bl} Inmany processes suchas drilling, grinding or | 
cutting with circular saws or abrasive discs, itisnot 
possible. to enclose the sources of dust; so local exhaust 
hoods are used: as anieans of controlling the dust. Thisis is 
the most common method of dust control in use in the . 
asbestos industry and, when properly designed and . 
installed, can provide effective control below the current 

hygiene standard in most cases where dust is ‘generated at : 

a defined source. However, it cannot usually provide .— 
control where dust is evolved: over a wide area or at 

_ indeterminate positions, such as when boards or other 
articles are being transported or bandied, orduring 

- delagging, dismantling and demolition’ operations. 

B12 Inrecent years consid erable improvements have’ 

been made to the conventional designs of local exhaust 

“hoods for many processes and operations, while new 

B8 To prevent the escape of dust from anenclosureitis hoods have been produced for use with, for example, 

circular saws and abrasive cutting discs (both when . 

mounted ia benches and when used as portable tools), . 

for drilling machines and also for sanding, routing aad 

grinding operations. a 

B13 For effective control, it is essential that exhaust © 

ventilation systems should be ‘tailor made’ for the paf- 

ticular. operations that are being carried out. Where. 

problems havejarisen, it has usually | been found that. 

systems have been badly designed and installed because 

ofa lack of experience and expertise in the basic principles 

of local exhaust ventilation.* 

Bl4 The design process must begin with the. hood or 

entry point of the dust into the system. The position, size - 

and shape of the hood and the air velocity required for 

effective control must be. determined before the rest ofthe 

plant can be correctly designed: Yet it was common 

practice, a few years ago, to design and install systems.on. - 

the basis of some arbitrary design criteria and to improvise 

the hood after the rest of the system was completed. This 

practice led toa considerable number of failures of local 

exhaust systems which then had to be extensively modified : 

after the systems were completed, since, ifthe system ~ 

does not capture most of the dust and cause itto fowinto 

. the bood, the whole system isa failure, even though the 

ductwork, fan: and filter units may be of'a very high” 

order and working to specification. : 

‘BIS To design asystem correctly i itis necessary to- 

determine all the characteristics of the. generation of the 

dust and the air flow pattern atthe process. Forthis 

purpose a high intensity light beam'toilluminatebythe 
‘Tyndall’ effect dust particles that are invisible ia normal ; 

Sighting has been found to be a valuable item of equip- 

ment. It is essential for the hood to be located close to 
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the point of generation of the dust, because the air 

velocity pattern in front of the bood approximately 

follows an inverse square law so that doubling the 

distance between the hood and the source of the dust will 

require four times as much air for control. There is also a 

finite distance in front of the hood beyond which increase 

in air flow will not give effective control. The sizes of the 

fan and filter unit are directly related to the amount of 

air needed to produce an effective capture velocity in front 

of the hood, so that a small hood correctly located may 

be able to contro! the dust more effectively than a much 

larger hood placed further away, even with a much larger 
fan and filter unit. Careful study of the relationship 

between the hood and the behaviour of the dust at source 

can thus yield better control and economies in the whole 

of the system. 

B16 The pattern of air velocities induced in front of 

hoods under suction conditions is not completely uader- 

stood and there are discrepancies between various 

authorities.-Work is now going on in the Research and 

Laboratory Services Division of HSE to resolve these. 

However, enough is known to enable practicable systems 

to be designed that will effectively control the dust 
generated at most industrial processes involving asbestos. 

B17 Low-volume high-velocity exhaust ventilation has 

been used very successfully for the control of asbestos 

dust at machine tools such as lathes, milling machines, 

multi-spindle and single spindle drills, at band saws and 

‘at portable tools such as hand-held saws and drilling 

machines. Where small precise dust sources are produced 

by high speed cutting operations, the low-volume high- 

velocity system has been found to be more effective than 
ordinary exhaust ventilation and less cumbersome. The 
system uses Specially designed captor hoods in which 

the hood or entry point of the dust is very small. The 

point of entry is placed very close to the point of genera- 
tion of the dust and entrains small quantities of air 
(usually less than 0.05 m?/s), at high velocities (usually 

greater than 50 m/s). The high air velocities are necessary 

to achieve capture of the dust close to high speed cutters 
and to produce them it is usual to use a multi-stage 
centrifugal exbauster and not a conventional fan. The 

dust is conveyed through smooth bore flexible or steel 
piping lo minimise drag. 

FILTRATION EQUIPMENT 

B18 In premises using exhaust ventilation as a means 
of controlling the dust, some form of filtration or 
separation equipment is invariably installed to remove the 
dust before the air is either discharged to the general 
atmosphere or returned to the workroom, although at 
the time that the Asbestos Regulations were made there 
werc no specific legal requirements in the Regulations or 
Factories Act for the installation of such filters. 

B19 The most common type of equipment is the fabric 
filter, but occasionally centrifugal separation or wet 
scrubbing is used. Over a number of years the fabric 
filter has been developed from the open sock or cylindrical 

bag filter installed in large galleries or baghouses to the 
modern enclosed modular design of plant or unit type 
filters. The modern plant may use either cylindrical bags 
or envelope type filters of a wide range of both woven 
and felted materials depending on the type of material 
being filtered, the temperature of the air or gases, the 
conditions of use and the methods of cleaning the finers 
that are employed. The filters may be cleaned either by 
some form of mechanical shaking or agitation, or by 
using reversed air cleaning where small jets or pulses of 
compressed air are uses to reverse the airflow througha 
bag or limited area of the filter for a short period of 
time. : 

Generally the older plants are fitted with mechanical 
shakers and use woven fabric filters while reverse air 
cleaning is more often used on modern plants where 
felted fabrics are used. Felted fabrics have more efficient 
collection but they generally do not have the strength 
and flexibility necessary for mechanical shaking. 

B20 Forcorrect functioning the material from which the 

filter is made must be properly applied and the most 
suitable material chosen for the job. One of the most 

important criteria is the filtration velocity, that is the 
average velocity of the air through the effective working 

area of the fabric. For asbestos dust and fibres the filtra- 

tion velocity should not exceed 0.025 m/s when woven 

materials are used, while for felted materials the filtration 

velocity should not exceed 0.05 m/s. It is found, in 

practice, that asbestos fibres are readily retained by a 

fabric filter and that the collection efficiency of a filter 

is considerably better when asbestos dust is being 

collected than when particulate matter only is being 

collected. 

B21 More than one type of separator or filter may be 

used in a system, for example, a cyclone may be used to 

remove fragments or larger particles from an air stream 

before a fabric filter is used. Where air is returned to the 

workroom it has become normal practice to install a 

secondary filter behind the primary fabric filter to act 

as a fail safe device in the event of a primary element 

failure and to increase the filtration efficiency. This 

secondary filter may well be another fabric type but 

glass fibre/paper types of filter such as the HEPA or 

‘absolute’ filters have also been used. 

B22 The dust collected by the filter must be removed 

in a safe manner to prevent it escaping into the atmos- 

phere. The normal method is for the dust to be dis- 

charged into impermeable bags either suspended from 

the base of the collecting hopper or contained in self 

sealing bins. It may also be conveyed back to the plant 

for re-use under controlled conditions or conveyed 

pneumatically to a bagging system for safe disposal. 

Where material is bagged off manually at the base of the 

hoppers, problems frequently arise due to spillage or 

leaking bags as considerable care is required in the 

tying off, removal and replacement of the bag.
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PLANT COMMISSIONING AND MAINTENANCE 

B23 Although many properly designed exhaust 

ventilation plants function correctly, there have been 

cases where, for a number of reasons such as incorrect 

design information or changes in the process, plants have 

not always efficiently controled the dust, although 

operating at the specified conditions of air volume and — 

pressure. It is very important, therefore, that all new 

plant should be carefully checked to ensure that effective 

contro! of the dust is achieved. This may be done by the 

use of the high intensity Tyndall light beam to identify 

areas where control is not effective and by sampling the 

air around the dust source. 

B24 When the dust control is satisfactory measure- 
ments should be made of air volumes and static pressures 

at hoods and the branch ducts. The results of these 

measurements should be systematically recorded so as 
to form the basis of subsequent tests of the system as 

required by the Asbestos Regulations. Where blast gates 

or dampers have been used to adjust the air flow these 

should be locked in position to prevent unauthorised 

alterations. 

B2S Toensure continuing correct operation all ventila- 

tion plant requires at least as much careful and 
systematic maintenance as any part of the process plant. 

The Asbestos Regulations in fact require that exhaust 

ventilation plant be inspected at least once in every 

seven days and thoroughly examined and tested at least 

once in every fourteen months. 

B26 The weekly inspection should check that all hoods, 
etc, are in their correct position, are not damaged and 
are properly secured; that all ductwork, including 
flexible connections, is in good order, undamaged and 
properly supported with no obvious leaks and is not 
choked with dust deposits; that the filter plant and 
shaking or cleaning gear is operating correctly; that 
hoppers are not overfilled; and that the routine 

emptying is being regularly carried out. Where gauges are 

fitted these should be checked to see that they are within 
the normal operating range. 

B27 The thorough examination and test every 14 
months should be carried out by a competant engineer 
who should have a ful! knowledge of the plant and how it 
should operate. The purpose of the examination should 
be to ensure that the plant is effectively controlling the 
dust at the point of origin and that there is a minimum of 
dust entering any workroom or to the general atmosphere. 
The plant must also be in such good mechanical repair 
that it can reasonably be expected to continue to control 
effectively the dust until the next thorough examination. 
These tests are regularly carried out at the larger manu- 
facturing firms by the firm's own employees, but at 
smalier firms they are often done by representatives of 
thei insurance company or of the firm which installed the 
ventilation equipment. However, it seerns that basic © 
maintenance checks are occasionally omitted and such 
omissions should be rectified. 

30 

B28 The report of the thorough examination is required 
by the Asbestos Regulations to contain all the details 
specified in the Certificate of Approval No.AP] andin . — 
particular should state whether the dust was effectively. Vi 
controlled, what defects.were found and record the —- ; 
measurements of static pressures at the hoods. 

PROTECTIVE EQUIPMENT 
B29 The operations where it is often or always . 
impracticable to control asbestos dust by means of: 
exhaust ventilation, and. where protective equipment is 
therefore needed, include the removal or treatment of . 
asbestos insulation, the demolition or. dismantling of 

asbestos-insulated plant, and the installation of insulation - 

boards in buildings or ships. Factory processes ‘where’ 
protective equipment may be required include the 

disposal of dust from collectors, work in. filter galleries or © 

bag houses, and attending to machinery inside enclosures — 

at some operations such as carding. co , 
{ “ 

Standards of, protective clothing 

- B30 Protective clothing is defined i in the Asbestos cf 

Regulations as: ‘overall and headgear, which i ineither. 

case will, when worn, exclude asbestos dust. For certain: 

cases, where in operations such as delagging quantities - 

of asbestos are liable to fall to the floor, protective 

clothing shouldiinclude suitable footwear. Additionally, ; 

the Regulations require the provision of suitable accom- a 

modation, ina conveniently accessible place, for storing: , A 

the protective clothing when, itis not in use. : 

B31! Contaminated protective clothing should be 

cleaned at suitable intervals either within the factory 

where it is provided oratanother-place, provided that 

prior to dispatch i itis properly packed in suitablecon-- 

tainers which are clearly and boldly marked with the — 

words ‘Asbestos-contaminated clothing’ and which 

Prevent. the escape of asbestos dust. However, there is. 

no precise criterion for determining when clothing - 

becomes ‘contaminated’, 

B32 The types of protective clothing suitable for use in 

complying with the Asbestos Regulations are described 

by the Asbestosis Research Council’. Overalls made from . 

man-made fibres are usually most. suitable since asbestos 

tends to cling less to garments made from this type of . 

material. The style of garment is to some extent 

governed by the operation which is to be undertaken. 

The one-piece boiler suit type, fitting closely atneck, 

ankle and wrist, is generally thought to be the most 

suitable type. If short sleeves are preferred for safety 

reasons or for coolness, the exposed part of the arm . 

should remain uncovered so that normal clothing sleeves 

are not exposed. Headgear must be provided, inthe . ; 

form ofa close ‘fitting cap or hood, and should be of - . ( 

similar material to that recommended for. other clothing. 
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Standards of resplratory protecti ve equipment 

B33 The respiratory protective equipment provided to 

comply with the Asbestos Regulations 1969 must be |
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approved by HM Chief Inspectorate of Factories. It is 
important to note that there are several types of approved 
respiratory equipment which range from simple half mask 
respirators to complicated breathing apparatus. 

B34 Each year a certificate of Approval (Respiratory 
Protective Equipment), form F2486 is produced; the 
certificate is issued on 1 July and in it the Schedule 
contains a list of those respirators which have been 
approved for the purposes of the Asbestos Regulations. 
Usually the certificate remains in effect for 12 months 
unless the approval for a particular item of respiratory 
protective equipment is revoked. A condition of approval 
is that no material change may be made to the equipment. 
Supplementary certificates may be issued at any time 
in the year. 

B35 Before an approval is granted extensive laboratory 
tests and wearer trials must be undertaken to ensure that 
the particular equipment provides an acceptable standard 
of protection under the conditions of use. The degree of 
protection is reflected in the limitations specified for the 
individual items listed in the Schedule to the certificate. 
These limitations state the maximum concentrations of 
asbestos dust of various kinds against which each item of 

respiratory protective equipment will offer protection. 

B36 The different kinds of respiratory protective equip- 
ment approved in the Certificate of Approval fall for the 
purpose of the Asbestos Regulations into various 
categories: . , 

(a) Half mask dust respirators. These cover the mouth 
and nose only. They are approved for use where the 
dust concentration does not exceed 20 fibres/ml 
or 2 fibres/ml of crocidolite. These respirators are 
not, however, approved for use in construction 
operations, including demolition, where crocidolite 

is involved. 

Positive pressure powered respirators (standard 
efficiency). These respirators incorporate an air pump 
to make it easier for the wearer to breathe against 

the resistance ofa fine filter. They may be used at 
any operation where the asbestos dust concentration 
does not exceed 200 fibres/m! (or 20 fibres/ml of 

crocidolite). 

High efficiency dust respirators. These respirators 
have full face pieces which cover eyes, nose, mouth 
and chin, inhaled air being drawn through the filter 
system by the wearer's own breathing. They may be 
used al any operation where the asbestos dust 
concentration does not exceed 800 fibres/ml (or 
80 fibres/ml of crocidolite). 

Positive pressure powered respirators (high 
efficiency). These respirators have a high-efficiency 
filter, an air pump and (usually) a full face piece. 
They are approved for unlimited concentrations of 
asbestos dust at any operation. 
Positive pressure powered bloused (standard 
efficiency). This type of respiratory protective 
equipment consists of a hood and blouse supplied 
with a source of filtered air. The equipment covers 

(b) 

(c) 

(d) 

(e) 

the entire bead and upper part of the body and the 
exhaled and surplus air pzsses from the inside to the 
surrounding atmosphere at the wrist or waist. This 
equipment has been approved for use where the 
asbestos dust concentration does not exceed 

200 fibres/ml (or 20 fibres/m! of crocidolite). 

Certain disposable filtering facemask respirators 
may be used provided they have nat been worn on 
a previous shift, or by another person for more than 
8 hours. The conditions of use are similar to those 
for half mask respirators. 

Breathing apparatus. This type of respiratory 
protective equipment does not depend on filtering 
the ambient air and thus is suitable for use in high 
concentrations of asbestos dust. 

() 

B37 The type of respiratory protective equipment most 
appropriate for a given operation clearly depends on the 
dust level. Most factory processes requiring respiratory 
protective equipment are not dusty enough to require 
respiratory protective equipment of a higher standard 
than the half mask dust respirator although ia certain 
situations, such as maintanance of dust collection plant, 
one of the other respirators will normally be needed. 
Building operations or works of engineering construction 

where asbestos is being removed or treated require a 
high standard of respiratory protective equipment and 
this is a statutory obligation if crocidolite is involved. 
Normally positive pressure or high efficiency dust 
respirators are worn. Where any asbestos removal is 
undertaken in the dry state, the highest standard of . 
respiratory equipment is required if this involves 
crocidolite (for example, airline breathing apparatus or 
high efficiency positive pressure respirators); if white 
asbestos only is involved then the minimum protection 
expected will be the high efficiency dust respirator or the 
high efficiency positive pressure respirator. 

Provision of protective equipment 

B38 Theexperience of the Factory Inspectorate is that 
the requirements to provide protective equipment are 
very widely observed in factories. Some of the major 
companies regularly supply protective clothing in circum- 
stances even where it is not required by the regulations 
(that is, where the asbestos dust is adequately removed 
by exhaust ventilation), and make respiratory protective 
equipment freely available to their employees on request. 

B39 Most employers (including all major companies) 
Jaunder asbestos-contaminated protective clothing on 
their own premises or engage a specialist firm to do this. 
There is, however, nothing in the regulations to stop an 
employer from allowing his employees to take the 
contaminated clothing home for washing, provided it is 
packed in an impermeable and properly labelled con- 
tainer. There is, however, no advice presently available 
on how to Jaunder asbestos-contaminated clothing 
at home. ‘ 

1 Asbestosis Research Council: Safety Guide No 1: Protective 
Equipment in the Asbestos industry, ARC. 

31

Union Carbide trial exhibit UC-1462: Asbestos, Volume 1: Final Report of the Advisory Committee on Asbestos, H…
ACL Doc 16579 · Page 28 of 96

Published by AsbestosClaims.Law

asbestosclaims.law/library/16579/28

https://asbestosclaims.law/library/16579/28


Appendix C 

Removal, dismantling, stripping 

and demolition of asbestos 

Cl Here we describe bow the demolition, dismantling 

and thermal insulation industries are organised, since 

they present a considerable contrast to the industries 

described in Appendix A which use raw asbestos in 

manufacturing, and thea describe the various operations 

in this work in greater detail than in our first report. 

ORGANISATION OF THE INDUSTRIES 

C2 . Instead ef three or four large companies dominating - 

the scene, as in the manufacture of asbestos products, 

we find several hundred firms involved throughout the - 

UK with workforces varying in size from 200 or more 

employees down to one or two, though many ofthe 

smaller firms may be subsidiaries or associates of major 

companies, especially in the thermal! insulation industry. 

In the thermal insulation industry, too, some ofthe © 

major companies are subsidiaries of the manufacturers. 

Most of the larger firms, but by no means allofthe _ 

smaller ones, belong to one of three trade associations 

as shown in Table Cl. 

A further feature of the demolition industry worth .- 

commenting on is the very high labour: turnover, and the — 

frequent lack of adequate training in safety matters or 

bealth risks. 

C3 The Demolition and Dismantling Industry Register 

was set up in 1974 with a view to encouraging responsible: 

firms. The Register has received government Support. 

Table Cl Organisation of work in demolition, dismantling and 

thermal insulation industries 

., asbestos-based' insulation. ‘But, ‘where TICA members do - 

houses, flats and: offices. Although. some companies will fo OM. 

. undertake both: kinds of. work, thereisaconsiderable ek | Oy 

degree. of specialisation i in: that most ‘dismantling i is done a ae 

_ by members.of the British Scrap’ Federation: while many’. 
cat. : 

members of the National Federation of Demolition, a a i 

Contractors and ‘non-member, firras carrying out....°.. 
ae 4 

_ committee notes that ia 1976 the. Heating and Ve
ntilation. ar 

Number of 
workers 

Type of work Companies involved tavolved 

Installing, 160 members of Thermal Approximately 

repairing Insulation Contractors 8 000-10 000 

insulation Association (nica), of which ‘ 

(especially prior about 60 regard themselves 
to replacement) | as specialists in asbestcs 

stripping 

Companies potmembersof Not known 

Dismantiingand Approximately 600 Possibly 6 000: 

demolition com on Dismantling - "bee demolition. 

(including and Olition Indus’ 000 is 

stripping of Register (ppm) (some o! Jomantling 

asbestos) whom are members 0 
Nationa! Federation of 
Demolition Contractors or 
British Scrap Federation 
or both) 

Companies notonthe ppm Not known 

Companies) have to meet ceftain criteriai in order to belong ae 

to it, and in general only. registered ¢ companies canwin Mi 

contracts from central governinent i and’ local authorities 

who have agreed to follow their example. A similar 

register was set up by. the Tica in ‘agreement. with the” 4 

trade union side. of the National Joint Council forthe «:: ° 2 

thermal insulating iadustry. There has, however, been: : oe 

some disagreement bout how successful these ‘arrange. 

Gs It will be seen that thereis is some: overlap between | 

"the sort of work done by: TICA members and thatdone. wa t 

by firms on the bom: ‘both t may: ‘engage in the stripping of 

this work, it is: usually asa preliminary tothe installation 

of new insulation i ina building or ship, while. for DDR" 

members, it is 5 nearly always part.c of a ‘demolition « or’ 

dismantling: operation. Evenso,8: few. demolition cone... 

tractors engage: TICA’ ‘members to strips asbestos-based | byl 

> insulation before demolition i is begun, and TICA. members 

‘carry.out about half the ashestos insulation stripping ins 

“electricity: powst stations.” : 

‘CS The distinction between dismantling and demoli 

is that dismantling involves ithe: removal of industrial, 

-plant and equipment; whereas demolition ‘refers: 

primarily to the destruction of. the fabric of buildings. . 

Large scale contact with ‘asbestos insulation material i is 

much more likely’ during certain. dismantling operations 

(such as at power stations and gas works) 4 andthe . - 

. demolition of some: industrial premises (such as “asbestos 

"sprayed: factory strictures): than in the dernolition of «= 

‘demolition work: handle: only t small scale demolition’ of ae 

non-industrial building /So, while employees: ofsome, 
°° a, 

. dismantling contractors will be regularly exposed to. 2 

asbestos insulation, the. employees of other: demolition, re 

companies: will: seldom come across it: 
: 

ag 

C6. Not all ae legging w worki is carried out bye con.’ 

tractors. Some large’ Organisations § such as the Ministry
 ~ - - 

of Defence: ani ritish: ‘Railways: sometimes use employee wile me
 

of their own. Itmay: also be done by: heating and: ventila
- Lok. 

ting engineers in. the course of their ‘work, although t
he 

Contractors: ‘Association. issued to its members aSafety:
. 

Circular. (SC: 76/11).60 asbestos, \ which: ‘advised them
 to a 

sub-contract all de-lagging. work toa specialist f firm. - 

Finally; i ia: ‘most establishments where asbestos-base
d -. i 

Ingging i is found, jatenance engineers are employed nen Oz a 

from time. to time to strip or disturb lagging i in order: to. - foe 

repair pipes, boilers and: otber plant, or to. permit 
oe Te 

inspection by a boiler: engineer or surveyor on a behalf of. a 

the firm's insurance company, JS ot . 

i 
| 

| 
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DESCRIPTION OF THE OPERATIONS 

C7 The Asbestosis Research Council! and British 
Scrap Federation? recommend that all sprayed asbestos 
coatings and asbestos-containing thermal insulation 
materials should be thoroughly soaked or sprayed with 
water before and during the stripping operation. Once 

again, individual operations differ from each other in 
ways which may significantly affect the amount of dust 
generated. Nevertheless, figures from HMFI show that, 
with thorough soaking, dust levels can be brought below 
5 fibre/ml whereas, when material is removed dry, dust 

levels exceed 20 fibres/ml and can reach 100 fibres/ml. 

Water sprays are less effective than soaking in keeping 
dust levels down and levels of up to 40 fibres/m! can be 
found when they are used. 

C8 There isa wide frequency distribution of dust 

concentration at processes involving asbestos lagging as 
operations can involve crocidolite as well as white 

asbestos. The eleven sites at which measurements have 
been taken by HMFi include power stations, gas works, 

chemical plants and the demolition of factory structures 
covered with sprayed asbestos insulation, but no non- 
industrial premises. Many of the observations were 
based on short-term sampling and are therefore peak 

exposures but 73.4% of results are below 10 fibres/ml, 
which may be the result of very short exposures or 

effective predamping. 

C9 Clearly these are unusually dusty operations and, 

even ifthe material is wetted during removal, an employer 
must supply his operatives with protective clothing and 

respiratory protective equipment if he is to be sure of 

complying with the Asbestos Regulations 1969. We are 

assured that reputable contractors do provide this 
protection, but we have been told that standards vary 

widely and we have no doubt that some of this work 
is done witbout adequate protection. 

C10 Sprayed asbestos coatings and asbestos-containing 
insulating materials bave now largely been replaced by 

products not containing asbestos, So stripping operations 
involving contact with asbestos will become less frequent 
as time passes. But, as these products can remain in 
buildings for decades, it will be many years before the 
last operation involving asbestos is completed. 

Cll British Rail have told us that they intend to remove 
totally this type of asbestos insulation from all traction 

and rolling stock in accordance with a programme 

already under way. The bulk of the removal programme 
is being carried out by BR Engincering Ltd with trained 
staff in specially-designed removal facilities situated at 

nine locations. Removal is also being carried out, ona 

much smaller scale, by trained personnel at facilities 
within the Chief Mechanical and Electrical Engineer 

function. Because these facilities are static, the removal 

operation is more akin toa factory process than most 
dismantling or stripping operations. 

Cl2 In building products such as asbestos insulation 
board and, especially, asbestos cement, the asbestos 

content is lower than in sprayed coatings and plant 
insulation and fibres are in general less likely to be 

released. This obviously affects the amount of asbestos 

dust likely to be generated during demolition operations 
involving the breaking upof insulation board and asbestos 
cement on site. But it is impossible to generalise 
confidently about the dust levels. Ona site where for 
example asbestos cement roofing sheets have been 
smashed down so as to expose the steel framework of the 
building for demolition, the broken asbestos cement 
fragments on the ground may be further crushed by heavy 
equipment moving across them. No systematic studies 
have been carried out of the dust levels found on 
demolition sites where products containing asbestos have 
been pulverised in this way, but there is at least a prima 
facie risk that the hygiene standard may from time to time 
be exceeded. 

C13 The removal of asbestos sliver cable wrap may 
present an occasional but significant hazard as it will often 
be done unsupervised as when a scrap dealer strips 
cables to recover the metallic core. 

Ci4 The householder willalso come into contact with 
airborne asbestos dust if he undertakes stripping or 
dismantling of the kind described. But this is unlikely 
and, in any case, will be intermittent or on isolated 

occasions, since few domestic premises contain large 
quantities of asbestos-based lagging. a 

1 Asbestosis Research Council: Control and Safety Guides 3, 
ARC. 

2. British Scrap Federation: The Processing, Handling ond Disposal 
of Asbestos Contaminated Materials in the Scrap Industry, BSF, 

Pamphlet 10. . 
. 
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34 The previous chapter gave information on the uses, 
processing and handling of asbestos at the workplace 
which has been a main area of concern about the safety 
of asbestos and related products. Another i important area 
of interest has been the occurrence of asbestos outside 

the workplace - as a result of work processes or through 
contact with goods, facilities or services used bythe 
general public. Before looking at particular areas such as 
waste collection and disposal, asbestos in and outside 
buildings, consumer products and asbestos in water and 
food, it is important to be aware of the methods used for : 
measuring concentrations of asbestos dust in the general. 
environment and how these differ from those used in the 
workplace. : 

Measurement of asbestos outside 
the workplace : 
35 Asbestos has been monitored in the workplace for a 
number of yearsand methods forthe sampling andanalysis 
of asbestos dust have been developed as.a part of the 
control of occupational exposure and compliance with 
the hygiene standard. Although these methods are still 
being refined, a standard, reproducible technique does 
exist? 

36 The method generally used in the workplace of 
sampling by trapping fibres on a membrane filter and 
counting these under an optical microscope cannot 
Teadily be used for measurement of the lower 
concentrations of asbestos in the general environment. 
For example, sampling large volumes of air captures 
other particles in the atmosphere as well as asbestos fibre 
which are thus obscured when examined under a 
microscope. With some techniques under development 
more sophisticated methods are required to separate the 
different particles before the sample is assessed. . 

37 Various methods have therefore been tried to 
Measure asbestos concentrations outside the workplace 
but each alternative is associated with technical 
diffculties. A summary of these is given in Appendix D. 
In view of the lack of comparability of most environ- 
mental monitoring results, these data can be used only to” 
sive a broad indication of the order of magnitude of 
asbestos concentrations outside the workplace. 
So far most of the environmental monitoring work 
has either not differentiated between the different forms 
of asbestos, or has been aimed primarily at chrysotile - - 
the most common form of asbestos. In only a few cases 
have amosite or crocidolite been separately monitored, 
and this was done where it was already expected that they 
would be found individually or in combination. However, 
even with these significant qualifications on the measure- 
ments made of asbestos in the wider environment, _ 
estimates can be made ofits likely occurrence and steps 
have been taken to minimise any possible risk in several - 
fields. 

3% 

4 

t 

} 

i 
1 

In buildings 
38 Since more than 60% of the asbestos imported into 7 an 
the ux is used i in the construction of buildings, the 

of panticular:i importance. 

39 Thereis relatively little information about the 
asbestos dust levels to which occupants of buildings 
which contain’ asbestos-baied materials are likely to - 
be subjected. However, the Tesults of studies which have, 
been. conducted: ‘show that in most cases, high '- . 
concentrations of asbestos dust - some: approaching the’ 
appropriate occupational hygiene standard — were found * 
to be associated withi ithe preserice of Sprayed asbestos and 
activitieswhich tended to produces significantdisturbance - 
ofairin the : building. A more detailed: account of these” 
studies i is given in Appendix EL 

40 Firm conclusions about asbestos dust levels: in ° a 
buildings cannot be drawa from the present data. . 
However by the figures cited i in Appendix E the number at 

_ risk is probably small. We ‘Nevertheless: believe thata’ 
“ comprehensive survey of asbestos dust. levels ini paliings 
should be undertaken, to determine how frequently — 

such dust concentrations occur. arr Me 

Outside buildings 
41 As shown in Table’, Chapter, frittion ma. rials o - 

wo . 

performance of ‘construction products Containing asbestos a . 
_ and the possibility of the generation of. Asbestos Gusti is - 

account for a considerable. tonnage of the asbestos: Da, 
imported into the UK (about H%in 1976), andi itis. = . 
reasonable'to expect that some of the fibre contained i in. 
them will be. réleasedii into the ait during braking or. 
clutch application: Therei is ‘considerable uncertainty we 

' about the levels of asbestos, dust that these ¢ Operations ~ 
can generate indifferent circumstances, ‘but they doat © 
any rate seem to be extremely | low (far below 2 fibres/mly. 
However, it is thought by} many t that most, certainly - 
urban, environments are contaminated by detectable 
amounts of. asbestos: fibres, ; although i in. most cases the ; 

source of the. contamination is s not identified. - 
rs , wy at a 

42 Levels: reported aroun actories vary from 0. 1 ; 
- fibres/m1 (1 [20% of the hygiene standard) to 2.5: ng/m’ - 

have been reported around mining facilities in the Usa.” 
; Although geological formations which’ may. be associated . 

_ with asbestiform minerals do occur in certain parts ae 
’ the UK, there i is no mining of asbestos anditseems - oe 
unlikely that there are any significant deposits of fibrous ee 

. 
vt 

minerals which ncould lead to contamination of the “ 

environment. ! | a eT 7 a 

43 The major. asbestos ifianufacturinge companies: have 
indicated that; as much waste as economically end. - . 
technically, feasible: is recycled. The materials disposed ~- 
of consist of residual amounts of unworkable offine - - 
(filter) dust, together’ with h those materials, Is including o on 

fe 
1 

sana and further monitoring is necessary. Misher ert 

sy. 
>) 
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cuts, from bonded asbestos (resin or cement) which once 
produced cannot be reintroduced into the process. 
Jointing waste which has not been fully cured can be 
reeveled and is already handled in this manner by the 
andustry. 

44 Ithas been estimated that during 1976 between - 
110 000 and 120 000 tonnes of notifiable asbestos waste, 

_ Consisting mainly of fibrous asbestos, were disposed of 
in landfill sites in England. However, this may include 
Jarze cansignments of bonded waste (in cement and 

resinous matrices), sludges and filter cakes or fibrous 
wastes mixed with inert wastes. Large scale generation 
of fibrous crocidolite wastes come fromthe demolition __ 
of power stations and other manufacturing units; the 

destruction or de-lagging of British Rail coaches; the 
demolition of large hutted areas (particularly dating from 
the war years); and major de-lagging and re-lagging 
operations throughout industry. The local annual fluctua- 
lions in notifiable asbestos waste arising can be consider- 
able, depending particularly upon the demolition of 
power stations and other large-scale operations of 
limited duration. During the next two or three years it is 
expected that the demolition of power stations in England 
will produce waste containing several thousand tonnes 
of asbestos, including substantial quantities of crocidolite. 
Practices followed in disposing of asbestos waste and 

measurements of dust concentration by HMFi are set 
outin Appendix G. 

45 Information on concentrations of airborne asbestos 
around waote sites is more limited and varies depending 
on the site, It seems likely that much would depend on 
the way in which the site is managed, the frequency of 

dumping of asbestos wastes, whether they are adequately 

covered and other factors. : 

Waste collection and recycling 
46 Degradation of asbestos at waste disposal sites will 
depend upon soil conditions, and the nature of the sites 
themselves. If conditions are very acidic, which may 
occur from other chemical waste disposal, then chrysotile 
asbestos may well be degraded, although amphibole 
asbestos varieties will be virtually unaffected by changes 
in the acidity or alkalinity of disposal sites. Composite 
wastes such as asbestos cement may be subject to chemical 

_ Changes in the soil which would remove the bonding 
agents, leaving the asbestos fibre unaffected. Similarly 
Tesinated asbestos materials would be subject to bacterial 
an eric attack which would free the fibrous 
co..Bonent which would remain virtually undegraded. 

47 Table 9 gives the amount of waste containing 
asbestos disposed of by the three major asbestos product 
manufacturing groups of companies in the UK during 
1975 and also gives an indication of the various forms 
in which waste asbestos is likely to arise. 

4k Special vrangenicats are not norinally made for the 
collection oi: household waste containing asbestos. 
Domestic articles containing asbestos as one of their 

TableS Asbestos-containing waste deposited by major 
manufacturers during 1975 (sannes) 

Fine dusts 9340 
Loose fibre, swarf, sweepings, etc 1060 
Off-cuts, broken pieces and rejects of friable materials 7 $0 
Off-cuts, broken pieces and rejects of high density materials 32 300 
Sacks and bags 40 
Wet scrap. slurries and sludges (around 20° solids) 18310 

Total 62 000 

Source: DOE Waste Management Paper No 18. Asbestos Wastes. 
Technical Memorandum on arisings and disposal including a code 
of practice. n190 1979. 

Note: The asbestos content of the figures io this table wil! be less 
than the actual tonnage of waste, as each type will contain materials 
other than asbestos. 

ee - woe - 

- constituents form such a small proportion of ordinary 
domestic waste that it has not been thought necessary to 
treat them separately, before disposing of them by con- 
ventional methods ~ arrangements can often be made 
with the district council (as the collection authority) for 
special collection of significant quantities of refuse 
including asbestos waste. 

49 With this exception, we consider that conventional 
methods of waste disposal are appropriate for removing 
normal quantities and types of domestic waste containing 
asbestos. 

Do-it-yourself and domestic 

applications . 
50 Asbestos has awide variety of domestic applications. 
In addition to its uses in building construction, it is 
found in consumer goods, including some do-it-yoursclf 
materials and in less apparent applications as part of the 
fixtures and fittings of the home, such as in fuse boxes. 

51 Asbestos cement products are perhaps the most 
‘widely used, for example as rainwater goods (pipes and 
gutterings), as sheet materials for the building and 
roofing of sheds and garages, in the linings of doors and 
soffits and in many other locations. Insulation boards 
containing asbestos are used for partitioning. Some 
textured paints and materials such as asphalt roofing 
mastic may contain asbestos. 

$2 Inconsumer products asbestos string, paper and 
mill-oard have been used to provide thermal and 
electrical insulation in electric toasters, hair-driers and 
similar appliances, although their use for these purposes 
is declining. Asbestos in the form of paper and mil!board 
is used for simmering pads and ironing board pads. 
Asbestos cement sheets-are tending to replace asbestos 
paper for ironing boards. Asbestos textiles have been 
used for oven door seals on cookers and for oven gloves. 

53 Do-it-yourself applications span a very wide range 
of products and, with the present trend towards their 
greater use, many of the products used at work are also 
used in the do-it-yourself field. The most widely used 
products include asbestos cement sheeting, insulation 
boards, brake lining kits, wall plugging compounds and 
latex/asbestos backed sheet flooring. Some paints 
providing a textured finish and others for car under- 

y) 37
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; i 

ps 
sealing contain asbesto: but we are told that plaster crack _ On the other. and houicholders m may come into contact: 
fillers soanufactured in the UK do not containasbestos. -. with respirable s asbestos dust when’ using. Certaj 

54 We have not attempted to make an exhaustive list ... previously purchased’ ‘wall plugging compounds « ee ? oe os 
ofall products containing asbestos which are present or Containing asbestos and when sawing, cutting. sanding” mee 
used in the home. However astudy recently completed or otherwise working products such as asbestos cement ic 2 
on behalf of the US Consumer Product Safety Com- _—_— sheets or ‘insulation board: In:the first éxample the total 
mission® examined the range of consumer productsin -—intake of dust is likely to below asthe productiss< 0 
which asbestos was used. The main purpose ofthe intended to be usedi in very small quantities, usally wet eo | 
research was to identify and describe products,to | ; and the time ‘involved « quite ‘short. To the Second caseone | 
determine the amount and method of asbestos i incore "Would normally: expect ‘the concentrations of respirable “oot ak 

poration; to assess product use todetermineifand how. Gust generated by domestic applicationsto be muchthe 
asbestos might be released’; and to estimate consumer same as those found: for industrial uses where theseoceur 5° 

presence during conditions or activities which might under similar conditions. The dust'concentrations a te 

release asbestos. Over 120 data sheets for various . ” generated:will v Vary with the type of tools used and the» oot 
products were included in the report but, perhaps - 7 precautions ‘taken and total exposure v will depend: on the . 

because of the obvious difficulties, nomeasurementsof length of time for which the work is done. Where... 
likely dust concentrations were givenand the authors _ _ domestic : applications are carried out mainly by hand,. 
confined themselves to indicating whether a particular dampened, and for short periods of time, the total . Wo 
product might be capable of releasing airborne fibres _ « jntake of dust over alifetimeis likely to be Very low. If; a 

and the circumstances under which this might occur for example, the ‘use of power. tools is essential, exposure - 
rather than defining a precise hazard. Nevertheless, itis to.asbestos ‘dust will be greater but is still likely to be a ns 

apparent that very few products in use in the USA are significantly lower than would be experienced inemploy: Pee, 

likely to release fibres to such anextent astopreseita ment on similar: work as the time. of exposure i is ‘usually’: ot, 

serious threat to health. ~ Jess. Nevertheless; i it would’ be prudent in.such cases to:* 
S$ Asbestos is only harmful if fibres are released and take appropriate precautions to minimise — [ re oe 

inhaled, and thus measurements of dust concentrations - asbestos dust. f 
or some estimate of themis necessarytoassessthe  s:s—«(<s 
exposure of the individuals to asbestos and thus any Asbestos i in food a and water. we 
possible risk to them. The tendency of asbestos fibres - 59 “Asbestos fibres may. find their way into, water rnd on 
to become airborne and the airborne concentration of food: from various sources, including. natural outcrops, - . 
dust thus produced will depend largely on the friability asbestos cement water pipes, food processing plant: ore 
of the product, the percentage of asbestos in the material containing. asbestos, components, and asa consequence” wo 

and the treatment to which it is subjected. of general environmental contamination. ‘The problem , ee : i N 
ee gt of asbestos in food and drink haé been examined _ we * Seen ©. 

* e vos and the Deparaaeat of Prices tad Coun mer in a separately by: ‘the Food Additives and Contaminants : ma woe nR os 

Protection bere have taken action to ensure the with. _. Committee which ‘advises Ministers on the exercise of. ae Te 
their powers under Food and Drugs legislation on . footy 

te matters relating to contaminants, additives. and siroilar ; - oo a 

substances which may be: presenti in: ‘food. A -sammary Mae 
of the commits récommendations i is siven at 
Appendix J. . re a j S 
60 For the} purposes ¢ of our rep rt iti is sufficient forus. Sate 
to record: that the Food Additives.and. Contamineots " eee a rs: 
Committee has received toxicological advice concerning. 

_. the ingestion, as opposed to the inhalation of asbestos, | 
'” and examined the pathways by which asbestos may enter 

the food chain. and the possible levels. ofe exposure to the’ rs 

general public from these sources. ‘Wenote inthe report. i Z- 

from the Commitice on Carcinogenicity ¢ of Chemicalsin 4 

Food, Consumer Products and the Environment that 
' studies to investigate the carcinogenicity of ‘ingested _ a 

asbestos have generally yielded negative results and that 
, there is no clear epidemiological evidence of increased... 
incidence of carcinoma in the gastro-intestinal tract | 

attributable to asbestos i in Ron-oocupaticnally. exon 
re . & 

drawal from the market ofcertain products where there 
appeared to be a significant risk. Artificial ash containing 
asbestos on logs for gas fires is a case in point. The : 
UScPSc took similar action in respect of asbestos 
containing patching compounds used to repair interior © 
plaster but as far as we know, no such products are 
used in the UK. 
57. In the more general case people should be able to 
identify products which could release asbestos and 
should be made aware of any possible risk so that they 
ean take appropriate precautions. For these reasons, 
the major Ux manufacturers instituted a scheme in 
co-operation with the Department of Prices and 
Consumer Protection and the Health and Safety 
Executive for the voluntary labelling of all asbestos- 
containing products which could, under any foreseeable 
circumstances, constitute a possible risk to health 
through the release of asbestos dust whether at work or 
in the home. This is described more fully in Appendix H.” 

58 Where asbestos is present in products which are 
merely present in the home as distinct from being worked 5555, Dge 
on, it seems likely that the airborne concentrations of 2 Kearney, AT Ine.:, Tena Use in Ci siihner B pducts, gk 
dust will be very low unless the product is very friable. US Consumer Product Safety Commission, Api ima. so ary) a ee 
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Appendix D 

Difficulties encountered in 
measuring asbestos dust 
concentrations outside the 
workplace 

D1 Optical microscopy is not adequate to evaluate 
fibres in the sub-micrometric range but work is taking 
place to ease fibre identification above this range by 
dispersion staining and polarised light’. 

D2 Anelectron microscope permits counting of 
smaller fibres at lower concentrations but is difficult, 

expensive and time consuming. Gravimetric techniques 
which measure asbestos dust by weight rather than 
counting have also been used, based mainly on x-ray 
diffraction methods, but they give no indication of the 
size range of fibres present. Conversion factors for fibre 
weights to fibre counts vary widely, depending not only 
on the inherent differences between fibre size ranges in 
samples from different sources, but also on the fact that 

- sample collection and preparation will themselves lead 
to degrees of breakdown of fibres and hence changes in 
the ranges of particle size. 

D3 Besides their individual difficulties, the use of 

different techniques - and in particular gravimetric 

methods as opposed to fibre counting - means that most 

of the environmental monitoring results reported to date 
are not directly comparable in any way. For example, the 
GreaterLondon Council took 54 samples in buildings 

under their control: 40% of the samples in boiler houses, 

37 °% in houses and the rest in schools or warehouses. They 
reported no unusually high readings. One problem their 
survey did highlight was the wide variation in results 
obtained when samples of this type and density were 
analysed by different laboratories. We have already 
recognised this problem in our second report and 
suggested the creation of a central reference laboratory 
to improve the consisteacy of membrane filter counting 
as well as advocating the use of alternative sampling 
methods, such as high volume sampling for assessing 
asbestos levels in the non-occupational environment’. 

1) Purdy DR and Williams DH: Fibre Ident{ficarion using Optical 
Microscopy, Electricity Council, 1978. 

2 Duggan MJ and Culley EW: The counting of small numbers of 
asbestos fibres on membrane filters: a comparison of results from 

some commercial laboratories, Anoals of Occupational Hygiene 21, 
85-89 (1978). 

Appendix E 

Asbestos dust concentrations in 

buildings 

El One of the studies that have been done by Byrom 
et al’ found that asbestos dust levels in more than 60 out 

- of 73 buildings with construction products containing 
asbestos were below 0.02 fibres/m!, but researchers also 
found similar levels in a significant proportion of 
buildings free of asbestos products. However, it should 
be noted that Byrom reports a peak figure of 0.08 fibres/ 
ml (that is 40% of the currently recommended hygiene 
standard for crocidolite). Some of the buildings included 
in that study were reported to be insulated with sprayed 
asbestos, but it was not stated whether the sprayed 
coatings were protected against damage and the report 
does not make it clear what conditions obtained during 
sampling. 

E2 In most cases where high levels of asbestos are 
reported, they are associated with the presenceof ~° 
sprayed asbestos and the risk of fibre release is increased 
if they are inadequately sealed. In a study carried out in 
a number of storehouses where sprayed asbestos coatings 
were unprotected, Lumley et al? indicated in contrast 
that mean dust levels could be in excess of the crocidolite 
hygiene standard even where there was little or no 

activity, and that the type of activity in a building has a 
substantial effect on the level of dust in the air by, for 

example, creating disturbances in the atmosphere. 
Similar studies in other countries (notably France? and 
the United States) have employed different analytical 
techniques but the results obtained (in nanograms/m*) 
are not comparable to those in the UK; furthermore 
these results may not be directly applicable to conditions 
in the UK owing to different patterns of use of products 
containing asbestos in buildings. Nevertheless, the study 
by Nicholson et al‘ of airborne asbestos contamination 
in public buildings in the Usa shows that the possibility 
of dust levels bigh enough to cause some public health 
risk cannot be entirely nied out. 

E3 For the purpose of assessing potential risk of fibre 
release due to deterioration in use, the asbestos products 
used in buildings may conjecturally be divided into 
four categories, in descending order of possible risk: 

(a) sprayed asbestos insulation 

(b) pipe and boiler lagging 

(c) insulation board 

(d) asbestos cement and asbestos-containing plastic 
floor tiles, roofing felt, cushion floorings, asbestos 
paper and paints containing asbestos. 
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In asbestos cement, the asbestos content is relatively low 
(10-15%) and/it is embedded in a hard and durable 
material. In normal use, asbestos cement is considered 
to be unlikely to deteriorate in such a way as to give off 

dust in excess of the British Occupational Hygiene 
Society's 1968 occupational hygiene standard of 

2 fibres/ml. If unprotected asbestos insulation boards 

or asbestos cement sheets are used on the input side of a 
ventilation system it seems possible that the scouring 
action of the air being forced through it could release 
asbestos fibres into the general ventilation system. 

However, this use does not appear to be common and we 

understand tbat the Building Research Establishment _ 
(BRE) have been unable to identify buildings with this 
ducting to take measurements to assess any hazard 
that it might present. 

E4 Aseries of ad hoc tests at the BRE have shown that 
if asbestos-containiog materials are rubbed vigorously ; 
fibres are released and the amount of emission is broadly 
related to the fibre content and the friability of the : 
material. The application of a surface glaze to asbestos _ 
cement reduces the emission. It must be emphasised that 
the categorisation of asbestos use and comparative risk 
gis en above is: conjectural. The dust levels found are, 
in general, tow and it is not easy to obtain accurate 
results using standard methods applicable to factory 
conditions. (See Appendix D.) 

ES Dust counts provided by industry on air samples 
taken from buildings with partitions and ceilings of 

asbestos insulation boards suggest that they don not 
;° Telease appreciable quantities of respirable fibres after", 

’ they are fixed and: decorated. The fibre counts for one set 
of samples taken: at ‘AO locations were below: 0.1 fibre/ral, : 
and only 2 samples were above 0:05 fibres/mi. Moreover, 
the data show that the fibre counts tend to'decrease quite . 
rapidly with time after construction; so. that none of the 
samples: that were, ‘taken ayear or more afer construction. 
contained more thas 0.02 fibres/ml.: 

E6 With sprayed asbestos, therei is ian undoubied tisk - 
of the release of fibres unless the deposit is adequately” 
sealed. The study by Lumley etal showed: that where. 
sprayed asbestos coatings in a number of storehouses’ By bas 
were unprotected | the mean dust levels could bein excess 
of the crocidolite: hygiene standard e1 even \ where: there Was . 
little or no damage. . i ae 

E7 Many buildings insulated with h sprayed asbestos - _ te 
. have been the subject of "public concern: Some local .: wy 

authorities such as the county of South. Glamorgan, have ° 

undertaken surveys of buildiagsi in their ownership to. 

discover whether the conditians of asbestos materials 

constitute a hazard. In some cases steps have been ta taken” 
by building | owners: fo seal or, emove the sprayed 
insulation. One< case which attracted considerable... 

publicity was that of the’ Greater London Council's a 
Pepys Estate in Lewisham, where seriously damaged. - 

sprayed asbestos insulation was | discovered early in: 1976. 

It was decided: that removal was appropriate, and the a 7 a 

building was evacuated’ during the: ‘process. Dust measure S x" 

ments taken in October’ 1976, after the work had been: 

TableE Results of pirborne asbestos dust measurements carried out by 21 local authorities in United Kingdon in preaponse to a aroavest i 

from the committee ~| ; 

Fibre concentrations in fibres|m! ‘ | aan - 

o- 0.008- 0.010- . 0.020-  0.030-  0040- 0.050- <008 ..) st 
0.005 0.00 0.020 0.030 0.040 0.050 0080. +: " Typeof* : Total? ws. 

7) @) GQ) @ (S) - (>) 1M () _ Asbestos samples, > 

Birmingham 746 $s 2 1 “h ~| Exocidolite® “159 - 
(98.5) (07) (0.3) ©.1) (Ms) 

Rest rt) 39 13 8 i19 ties Crocidolite? 299" 
Gi 1 16.4) (13.0) 44) (2.0) (2.0) - 164) YS): “a ; 

‘a. 3) 8.2) = 03.6) (2.3) Q) r i 5 7 

*Although some samples were unspecified they have been assumed to be crocidolite becauseof location where fame taken, po where a 

there were sprayed Asbestos ceilings or lagged pipes. 

The 21 loca] authorities involved and the reasons for the survey were: 

sP ss 

1 Aveo 2 - 8 Rerroe 

2 Bircninghem — 337 9 Ipewich 

3 Calderdale 16 8 10 Laaghaurgh 

4 Cares? 20 ” 11 Leeds 

3 Castle Poict 3 ~ {2 Liverpoot 

© Gloucester 2 - 13 Manchester 

7 Gosport 3 - 14 Middlesbrough 

Tetale 

Suspected problem (SP): 325 

Systematic survey (SS): 887 

40 

| ae 

2! Southwark ~ 

sp ss : sp. SS, 

1 - | 16 Norfolk a eo 

? - | 17 Northwolds AD 

12 3 ont Sedgefield _R = 
9 =—- . 19. South Derbyshire a ee 

10 » ' : 20 South Glamorgan . a “= 

ne T 
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completed, revealed dust concentrations of the order of 
0.02 fibres/ml (ie one tenth of the current bygiene 
standard for crocidolite). Clearly, the degree of contami- 

nation of the atmosphere in buildings depends on many 
lactors, especially the type of asbestos-containing 
products that are present and their age and conditions. 
Following our second report the HSE laboratories are 
exploring new techniques for monitoring asbestos in the 
environment. With the co-operation of the Building 
Research Establishment and Greater London Council 
and local authorities a survey of buildings will be 

carried out. 

, E8 On behalf of the committee, a questionnaire was 

sent to all local authorities in 1977 inquiring about the 
results of measurement of airborne dust in premises 
under their control where asbestos was thought to be 
present. Twenty-one local authorities replied and the 
results of their reports are summarised at Table E. 
The results exclude the GLc whose experience is described 
in Appendix D para D3. It must be emphasised that these 
results are not derived from a Systematic nationwide 
survey. The figures for the City of Birmingham are 
shown separately from the other authorities as they 
carried out 757 of 1102 samples taken. In Birmingham 
683 dust measurements were taken in schools; the highest 
reading reported was not greater than 0.05 fibres/ml. 
Of the 345 samples taken by the rest, 215 (62%) were 

taken in response to a particular, suspected or actual 
problem; in view ofthis the general level of atmospheric . 
dust encountered is probably higher than would emerge 
from a systematic survey of buildings but it is impossible 
to draw any further general conclusion. No allowance 
has been made for sampling times as these were not 
usually stated in the reports. 

E9 There were 3] samples where readings for crocidolite 
(orunspecified fibre which may have contained crocidolite) 
were greater than 0.05 fibres/ml. Four of these readings 
were higher than the present bygiene standard for 
crocidolite of 0.2 fibres/ml, the highest being 0.8 fibres/ml. 
The details supplied are insufficient to determine the 
length of the sampling time or the nature of the activity 
or damage which gave rise to the dust. Twenty-two of 
the 3] samples related to deteriorating ceiling insulation 
in schools, homes, etc, whereas the other nine derived 
from a number of sources including sprayed asbestos on 
steel joists exposed to abrasion, and the stripping of 
lagging. 

1. Byrom IC, Hodgson AA and Holmes S: A dust survey corried 
out in buildings incorporating asbestos-based materials in their 

construction, Ann Oce Hyg 12, 141-145 (1969). 

2 Lumley KPS, Harries PG and O'Kelly FJ: Buildings insulated 
« ith sprayed asbestos: A potential hazard, Ann Occ Hyg 14, 255-257 
(197)). 

3. Sebastian, Bignon, Gaudichet, Dufour and Bonnaud: Les 
pollutions atmospherigques urbaines por L’asbestos. Revue Francaise 
des Maladies Respiratoires—supplement 2 au tome 4 1976, 51-62. 

4 Nicholson WJ, Roh] AN and Weisman !: Asbestos confamina- 
tion of the alr of public buildings. Final report to the Environmental 
Protection Agency, Contract No 68-02-1346 (1975). 

Appendix F 

Measurements of asbestos dust 
concentrations outside buildings 

Fi Background levels of asbestos reported in the urban 
environment have been measured by various techniques, 
most notably the membrane filter method and electron. 
microscopy in the usa and France. Although the different 
methods of measurement make comparison difficult, 
levels around roadways would not seem to be much above 
levels in urban atmospheres generally except where 
asbestos-containing rubble is used as a road construction 
material. 

F2 Sampling tests have been carried out by British 
Rail scientists to see if asbestos fibres that may be 
released during the application of disc brakés could enter 
via the air conditoning system those parts of trains used 
by passengers and staff. Samples were also taken in the 
vestibule ends and toilets in which areas the sir 
conditioning filtration system is by-passed. The samples 
were taken during the course of journeys lasting between 
SO minutes and 3 hours 41 minutes and where the brakes 
were applied between 4 to 40 times. The samples were 
,taken with windows both open and closed and with the 
ait conditioning damper in the open and shut positions. 
The result of the tests showed that very small concentra- 

tions of fibres were found in some parts of the carriages 
whilst in other parts no fibres were found at all. The fibres 
were of various types, not necessarily asbestos, and 
might have originated from sources such as clothing or 

upholstery. 

F3 Astudy in the usa (Jacko et al 1973)! found that the 

average asbestos content of the emissions from car 

brakes was only 0.23 %, of which only 3.7% was likely 

to become airborne while the rest was either retained in 
the brake drum or deposited on the ground. Another 
study (Alste et al 1976) has also suggested that only a 

very small proportion of the emissions from brakes 
becomes airborne. Very high temperatures can be 

generated during braking and, if these exceed about 
630°C, the asbestos fibres at the surface of a brake lining 
can lose their crystal structure and possibly decompose 
to form a non-fibrous silicate called forsterite. One study 
of the dust from brake linings confirmed this degradation 
{Lynch 1968}. 

F4 Astudy by Holt and Young (1972)* of the atmos- 
phere of several towns including in this country, London, 
Reading and Rochdale, found asbestos fibres in every 
sample although in some the fibres were in bunched 
agglomerates. Similar studies, although on a smalier scale, 
have been undertaken by Rickards (Rochdale)* near an 

4

Union Carbide trial exhibit UC-1462: Asbestos, Volume 1: Final Report of the Advisory Committee on Asbestos, H…
ACL Doc 16579 · Page 37 of 96

Published by AsbestosClaims.Law

asbestosclaims.law/library/16579/37

https://asbestosclaims.law/library/16579/37


asbestos factory and Sebastian et al (1976 France)*. 
BBA Group Ltd have told us’ that in studies undertaken 
by them the atmospheric concentration of asbestos fibres 
varies litde between such sites and the environment 
immediately outside their factory, Gravelly Hill (West 
Midlands) and the Yorkshire Moors. 

1 Jacko GJ, DuCharme RT and Somers JH: How much asbestos 

do vehicles emit? Auto Engineering 81 (1973), 38-40. 

2 Alste JD, Watson and Baggs J: Airborne asbestos tn the vicinity 
: ofa freeway. Atmospheric Environment 10 (1976), 583-89. 

3 Lynch RJ, 30th Annual Meeting, American Conference of 
Government Industrial Hygienists, St Louis, Mo. (1968). 

4 Holt & Young Asbestos fibres in the alr of towns. Atenospheric 
Environment 7 (1973), 481-83. 

$ Rickards AL, and Badami DV: Chrysotile Asbestos in Urban 
Air. Nature, Vol 234, pp 93-94 (1971). 

6 Sebastien Pet al: Les Pollutions Atmospheriques Urbaines par 
L’Asbeste’. Rev fr Mal Resp Supp 2 tome 4 (1976), pp 51-42. 

7 ACA: Selected Weitten Evidence submitted to the Advisory 
Committee on Asbestos 1976-77, HSE, (1977), p 22. 
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- traffic over the site to and from’ whew factory built on. it. ao vo 

"Before the site was resurfaced, atmospheric coticen-. rr rs 

Appendix G 

f . 

u ay 

| 
Practices followed inthe disposal - 
of asbestos waste and: ern 7 an 

measurements: of asbestos dust nr 
concentrations a 

Gi Recent practice in disposing of asbestos waste has | Fy ‘ ee : 
been affected by three developments: the publication i in Dor, ° 
1969 of the Asbestosis Research Council's Recommended : . - oe me 

waste (fine dust, small oficuts and floor sweepings etc, 

waste from stripping of insulating materials containing“ o, 
asbestos, offcuts offfriable material, offeuts of bigh density. a 
materials and empty sacks‘ or ‘Dags), ‘and gives specific . ~ , 

advice on each category; t the enactment ‘of the Deposit of. trey 

Poisonous Waste Actin: 1972;and the: coming into force - Ps 
in England and Wales in 1977 of Sections 3tollofthe = "+. | 
Control of Pollution Act 1974 which deal with site 
licensing. The combined effect of these is to impose . 
tighter controls on: the disposal of asbestos waste in - Cota a, 

landfill sites. Central government departments and eal - - a ¢. en 

authorities concerned are broadly, satistied: ‘that these ar 
controls are observed. - 

G2 Before 1969 there was relatively little i in a thew ‘way of — 

either published : advice or ‘legal contrél, and, » ‘while no |. 

doubt many of those responsible for § generat ing large . at yg 4 

quantities of asbestos waste were careful to dispose of i it ni 

safely, careless: dumping also took place which has 

caused problems: subsequently. ‘One example described bY. ce 4 a a 

the. Metropolitan’ Borough of Calderdale i in its written © 
evidence to the Advisory Committee?i isa ‘disused tip, at 

which crocidolite asbestos was fouiid’ to be exposed on, 

the surface. At another site where a considerable amount 
of asbestos ‘cement waste had been’ leftindiscriminately) 
scattered in 1958, the Factory Tospectorate'i in: 1976 carried = a 
out measurements of dust generated by regular vehicle 

trations of crocidolite' were found well in excess of the 

current hygiene standard. No comple
te: recordexistsof ee

 : “ 

the tips where: asbestos waste was deposited | before the 

new statutory controls came into force, although most: - 7 a 
waste disposal authorities have a fairly good idea where . - 

they are or are likely to’be located: ‘T
he sort of problems - 7 7 pe 

encountered by the Metropolitan: Borough of Calderdale | 

at the Mytbolmroyd Ti Tip do not appear to be widespread. 

G3 Since 1972 anyone disposing of manifestly hazardous 

types of asbestos waste (particularly St fibrous, material _ : 
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consisting wholly or partially of crocidolite) has been 
required under the Deposit of Poisonous Waste Act 
1972 to notify the appropriate waste disposal and water 
authorities. In addition, since regulations provided for 
under Sections 3 to 1} of the Control of Pollution Act 
1974 came into full effect on 14 June 1977, waste disposal — 
sites in England and Wales receiving various kinds of 
wastes including asbestos have had to be licensed by the 
waste disposal authority. Furthermore, regulations will 
be introduced under Section 17 of the 1974 Act applying 
additional controls over ‘special wastes’, including 
hazardous forms of asbestos waste, which will supersede 
the provisions of the 1972 Act. The effect of these 
various statutory measures is not only thatitis an 
offence to dispose of asbestos (and other controlled) 
wastes except in accordance with the terms of a valid 
licence, but also that the authorities have a greater 
amount of information available about the nature, 

quantity and location of asbestos waste deposited. 
When the proposed regulations under Section 17 are 
made, controls will be even tighter. 

G4 A Department of the Environment Waste Manage- 
ment Paper No 18 ‘Asbestos Wastes, a Technical 
Memorandum on Anisings and Disposal including a Code 
of Practice’ was published by Hmsoin May 1979. This 
Code of Practice updates and replaces ‘Part II Disposal 
of Asbestos Waste Materials: Tipping Practice’ of the 
ARC Recommended Code of Practice first published in 
1969 and revised in 1973. The main recommendation is 
that all the asbestos waste should be deposited at the 

foot of the working face and should, by the end of the 
working day, be covered with other waste on the site to 
a depth of about two metres and then with consolidated 
earth or other suitable material capable of forming a seal 
to prevent subsequent interference and dispersal of dust. 
It is also recommended that no waste should be left 
uncovered at the end of a working day. The document 
aims to avoid the generation of respirable dust, so it is 
recommended that waste material wherever practicable 
be put into impermeable sacks or receptacles except 
off-cuts and large pieces of waste of high density products, 
where dust emission is negligible (such as asbestos cement 
off-cuts and waste sheets) which would require further 
breaking down to reduce to manageable size before such 
disposal. The document points out that where the waste 
material consists of, or contains, crocidolite, the bags or 

receptacles must be marked in accordance with the 
Asbestos Regulations 1969 to state, ‘blue asbestos - do 

not inhale dust’. 

GS Sixty-one of the sites investigated by rom, during 
1976 and 1977 were private, 56 belonged to waste 
disposal! authorities and 16 were within the curtilage of 
asbestos product manufacturing plants. The ARC 
Recommended Code of Practice was being followed 
at 96 of the 115 sites at which landfilling was taking 
place at the time of the Factory Inspector's visit. 
Atmospheric dust sampling was carried out at 79 of the 
sites, and 236 samples taken: 25 %& in the breathing zone 

of the worker, 65% in the background and 10% outside 
the site perimeter. The following table shows the results 
of the samples taken: 

Table Gi Distribution of personal, background, and beyond site 
boundary samples 

Range of asbestos Number of Number of Number of 
concentrationin personal bockground samples beyond 
oir (fibres/ml) samples . samples site boundary 

Less than 0.01 1(1) 101) 2(@) 
0.01-0.2 48 (6) 147 ( 21 (5) 
0.21-0.4 3(-) 1G 1(-) 
0.41-0.6 21) ° - _- 
0.61-0.8 4G _ _ 
0.81~1.0 _ - _ 
1.01-1.2 _-. Smile. om. 
1.21-1.4 —_— - _— —_ 
1.41-1.6 — _ _ 
1.61-1.8 iC) - _ 
1.81-2.0 _ 1) _- 
Greater than 2.0 £3 (1) _ 

Total 58 (8) 153 (8) yr Te) 

(Note: Figures in brackets represent those samples included in the 
main figures which contain a proportion of crocidolite. 

Hygiene standards: 2 Fibres/ml for non-crocidolite; 
0.2 Fibres/ml for crocidolite. 

* Actual value for the crocidolite sample was 0.6 fibres/ml. 

Actual value for the non-crocidolite samples were 2.3 and 2.4 
fibres/m! and for the crocidolite sample, 8.6 fibres/ml.) 

G6 The table shows that 2 non-crocidolite samples 
exceeded the 2 fibres/m! hygiene standard. One of these 
samples with a reading of 8.6 fibres/m] may be explaitied 
by the fact that split bags were observed spilling their 
contents on the site where the sample was taken. 
None of the samples taken beyond the site boundary 
yielded figures in excess of the hygiene standard. 

1 Asbestosis Research Council: Recommended Code of Practice 
Jor the Handling and Disposal of Asbestos Waste Materials, 1959 

(Revised 1973). 

2 Selected Written Evidence Submitted to the Advisory Commit- 

tee on Asbestos, 1977, pp 91-92. 
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Appendix H 

fy 

EFFECTIVENESS OF THE LABELLING SCHEME 

HS Theindustry has commissioned MAS Survey ~ 

Labelling of consumer products 
containing asbestos 

Hl This Appendix has been prepared by the Depart- 
ment of Prices and Consumer Protection (now the 
Consumer Safety Unit of the Department of Trade) to 
describe the labelling scheme for consumer products 
containing asbestos which they oversee. 

BACKGROUND TO THE VOLUNTARY 
LABELLING SCHEME 

H2 The underlying reasoning behind the scheme is that 
consumers should be informed of any product which _ 
contains asbestos, so that this can be taken into account 
in selecting which products to purchase. It seems 
reasonable to think that the usefulness of this information 
will be increased if it includes some brief indication of the’ 
nature of the hazard and ways of minimising the risk. 

H3 The voluntary labelling scheme was introduced in 
October 1976 following discussions between DPCP, HSE, 
the then Asbestos Information Committee (representing — 
industry) and the Asbestosis Research Council. ‘Because 
of the practical difficulties in providing all ‘the information 
with the product itself, it was decided to use a brief 
cautionary message, supplemented by a leaflet to be 

__ issued by the retailer to each customer. In some cases the . 
message is stamped on the product but more usually it is 
printed on a label affixed by adhesive to the Product orits 
wrapper. 

H4 The scheme applied to allux manufactured asbestos- 
containing products and waste which could, under any 
foreseeable circumstances, constitute a possible danger to 
health through release of asbestos dust whether at work 
or in the home. The following consumer and Diy goods 
were specifically listed for inclusion in the scheme: 
Oven gloves 
Oven door replacement seals 
Ironing board replacement rests 
Simmering pads 
Wall plugging compounds 
Brake linings 
Insulation board 
Cement sheet 

More recently the industry has sought to persuade 
importers of these products to participate in the 
voluntary labelling scheme. prcr fully supports this 
action. Consideration has also been given to the inclusion 
of certain types of floor coverings in the scheme. 
However, the asbestos content of these products is usually 
well bonded with other materials and, in the case of tiles 
sold individually, it would be necessary to label every 
tile. For these reasons DPCP has not pressed for these 
Products to be brought into the arrangements. 

4% 

Research Limited to conduct’ two main surveys of the 
‘retail trade's awareness of the labelling and leaflet scheme " 
and its performance. The first of these was based on — 
fieldwork undertaken i in February 1977 (only afew 

_ months after the commencement of the scheme) and the - 
| secondin November 1977. A subsidiary survey restricted 

to insulating boards. and cement sheeting was conducted 
in May 1978. DPcP are arranging for fi urther Surveys to 
be conducted. ls 

H6 The main surveys w were conducted on a a sample of | 
_-Some 230 retail outlets covering: Tepresentative groups of - 

- department stores, motor accessory shops, chemists, 
Y variety stores and ihardwate stores. The researchers found 
in the second survey that there had been some. , 

improvement in the proportion of labelled goods . 
available in the shops. Thisi is illustrated j in the ¢ following 

. table: hoot oo, 

fk Feb 77 io? a 

Ironing board replicement ret sl, _ ; 
:Simmeringpads | Mo Be 
Wall plugging compounds . 33. nd : rs 
Brakelinings . | - 3.-- — &: 

Insufficient numbers of Stores which stocked oven gloves 7 
- and door seals were found to enable significant. . 

calculations to be made. As regards insulation boards 
and cement sheets, since these are largely sold by builders 
merchants and roofing contractors, which were not 
included in the scope of the survey, the results for those 
products also carry very little weight. Tt was for this 
Treason that the subsidiary s survey was commissioned. — 
145 visits to builders’ merchants and roofing contractors. 
in May 1978 indicated that 56% were then stocking _ 
labelled: insulation board and 50 nt had labelled. cement 
sheets. 

H7 In assessing: ‘thei impact of the labelling’ scheme, it it 
has to be borne i in mind that some of the products are 
slow turnover goods. Not all the outlets had received new 
supplies in the period immediately preceding the survey; 
the proportions: of labelled goods therefore reflect the | 
supply position: at a considerably earlier date. It is also’ 
thought that these products are often sold out of rotation__ 
and therefore very old (untabelled). ‘stock may remain on -— 
the shelf to affect the results of any survey. In fact, of 
course, it is actually. desirable that newly delivered, 
labelled goods should be sold to the customer, while’ 
unlabelled goods remain in stock. i 

H8 Afi urther difficulty’ in interpreting the results ofthe | 
surveys lies in the fact that it is quite impossible fora 
researcher to determine whether all or only the part ofa - 
store's stock of, say, insulation board is labelled. The 
percentages quoted i in para H6 above therefore relate to 
outlets where some labelled examples of the product in 
question were found. It may be that the proportions are 
understated due to the inability of research visitors to 
inspect all tbe: stock, a ; 

aN 
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H9 = It must alsa be rememibered that while the labelling 
scheme was only being applied to domestic manufacture, 
the surveys covered both imported and ux produced 
goods. There are indications that recent efforts to 
persuade importers to join the scheme are achieving 

satisfactory results. We are informed that over half of the 
importers contacted are now labelling and that the 
majority of the remainder have agreed to join the scheme. 

H10 Itseems reasonable, therefore, to conclude that, 
while the labelling situation cannot yet be regarded as 
satisfactory, there is good reason to hope that by the end 
of 1978 up to 80 % of all the listed consumer products 
reaching retail outlets will be labelled. It remains to be 
seen whether further improvement will be possible and if 
the industry's commitment to the scheme can be 
maintained indefinitely. 

AVAILABILITY OF LEAFLETS 

Hil So faras the complementary Jeafiet scheme is 

concerned, the surveys show the position to be much less 
encouraging. Safety precaution instructions are being 
included with some products but the distribution of 

leaflets by retailers has proved quite ineffective. Only a 
negligible number of stores had the leaflets in stock when 

Jast visited and still fewer actually gave them out to 

customers. This therefore undermines the value of all the 
hard work put into the labelling side of the voluntary 

arrangements. 

CONCLUSIONS 

H!2  Inthis essentially dynamic situation, with many 

factors making it difficult to measure the effectiveness of 

the operation, Dpcp does not consider it appropriate to 
use the results of the surveys other than as a general 
guide. The department has continued to encourage the 
industry to take steps to improve the coverage of the 
labelling scheme but sees no prospect of obtaining 
marked improvement in the issue of leaflets. It is 
accepted that even 100% labelling would achieve little 
more than identification of the presence of asbestos. Itisa 
matter of opinion as to whether consumers would 
observe the safety advice given in the leaflets but the 
Department receives few enquiries on this subject. 

H13_ Ifso, this is entirely understandable. It appears to 
the layman that most of these consumer products are 
unlikely to release asbestos fibres in significant 
quantities in normal use. Subject to any evidence to the 
contrary, DPCP believes that only those products which 
may be sawn, cut, drilled, sanded or otherwise worked 

present a real risk to the consumer. In practical terms, 
concern can probably be limited to wall plugging 
compounds, insulation boards and cement sheets. The 

latter two items probably constitute the greatest risk 
because of the quantity of asbestos materials involved 
and they are presumably produced mainly for use by the 
construction industry. ppcp therefore has a relatively 
minor interest in these products and must take account 
of the views of those responsible for their industrial use. 

Appendix J 

An examination of asbestos in 
relation to food and drink 

SUMMARY OF FOOD ADDITIVES AND 
CONTAMINANTS COMMITTEE'S 
RECOMMENDATIONS 

(Note: Paragraph numbers refer to relevant paragraphs 
in the FACC Report) 

J! all possible action should be taken to ensure that 
asbestos fibre contamination of drinking water, 

beverages, and food is reduced to a minimum 
(paragraph 6); 

J2_ every effort should be made by all users of asbestos- 
containing filters in the food and beverage industries to 
find a suitable alternative material (paragraph 16); 

J3__ wherever in a food-processing plant there is use ofa 
component or product which contains asbestos and 
which may release fibres through abrasion or by any - 
other means, suitable toxicologically acceptable alterna- 
tive materials should be used wherever possible 
(paragraph 17); 

J4 work should continue, and new research should be 

encouraged by the food industry towards the 
development of materials to replace those containing 
asbestos, and practices which involve the use of asbestos 

should cease as soon as suitable alternatives are available 
(paragraph 17); 

J5. the relevant authorities should be made fully aware of 
the possibility of contamination of foodstuffs with 
asbestos as a result of spillage or of inadequate cleaning 
of ships’ holds which bad previously been used for 
carrying asbestos (paragraph 19); 

J6 aspecific statutory control for asbestos in materials 
and articles in contact with food should not be 
introduced (paragraph 31); 

J7_ astatutory maximum permitted level of asbestos in 
food should not be introduced (paragraph 32). 

RO47 7a 
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61 This chapter is an agreed summary of the principal 
points from the report prepared for the committee by 
Professor Acheson and Dr Gardner. The full text of their 
report is in Volume 2. In dealing with such matters it is 
difficult to avoid the use of words and concepts which are 
essential for accuracy but may be unfamiliar to the general 
reader, so Appendix K provides a short glossary of some 
of the terms employed here. Figures and Tables in this 
chapter are cross-referenced to their counterpartsin 
Volume 2. 

Biophysics of asbestos 

62 The properties of asbestos fibres which determine 
their commercial and biological interest were outlined 
earlier: their capacity to split longitudinally into finer 
fibres; their insolubility and resistance to destruction by 
heat, acids and alkalis; their effectiveness as thermal, : 
electrical and acoustic insulating material; and their 
ability to be woven. Once embedded in animal tissues 
some of the fibres remain within the body for extended 

hoe 

i 
i 

periods of time; the proportion remaining being biher - 
‘for ‘amphiboles than for chrysotile. 

63 Asthe likelihood ofa fibre to remain airborne orto. 
settle is determined by its diameter, and the number of 
fibres per unit mass is greater in the case of finer fibres, 
itis clear that fibre diameter is the key to the number of 
fibres inhaled. For a given:mass of airborne amphibole 

- dust the number of fibres available for inhalation ata 

given moment and the leagth of time the dust cloud 
remains airborne i is greater for crocidolite than for- 
amosite aod for amosite thanforanthophyllite.For  - 
chrysotile, which has a greater tendency todivideinto . - 
fibrils than the amphiboles, the aerodynamics of the . 
dust will depend to a greater extent on the amount of 
milling or grinding soits respirability may be similar 
to that of the amphiboles in some circumstances. 

64 Once inhaled, the: depth of penetration of asbestos an 

fibres depends upon the lengths and diameter of the - 

fibres and upon their straightaess. Fibres longer than | 

about 200 micrometres (um) are largely filtered out in 

. the nasal passages, from which they are cleared and 

predominantly swallowed. Some of the fibres are shorter 

than 1a about 10am which penetrate deep into the lung, 

iy 

Fig 2 (see Vo! 2, Fig 3). Appearance of 
asbestos fibres under the electron 
microscope (10m) (Biol. effects p296) 

(Timbrell 1973)! 

. oo ; anoeits 
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are probably transported by macrophages to the :nuco- 

ciliary escalator of the respiratory passages and cleared 

from the lung to be subsequently swallowed. The fate 

of the remaining fibresis thought to dependupondiameter, 
length and possibly straightness. Animal experiments 
show that, for reasons not fully understood, much less 
chrysotile than amphibole fibre remains in lung tissue 
after inhalation has ceased. 

65 Fibres of a wide range of chemical structures (in- 
cluding substances as diverse as glass and aluminium 

oxide as well as asbestos) have been shown to produce 

mesothelioma after injection into the pleural or peritoneal 

cavities in animals if the configuration of the fibres falls 

within a certain range. Experiments showed that for 

asbestos, glass fibre and aluminium oxide the degree of 

carcinogenicity is related to the proportion of fibres with 

diameters between 0.5 and 2.5m and Jengths 10-80um. 

In later experiments using glass fibre only the highest 

incidence of tumours occurred with fibres up to 1.5um in 
diameter, including very thio fibres of diameter less than. 

0.25um and of length greater than 8um. It is important 

to point out that 0.5um represents the approximate limit 

of light microscopy in respect of fibre diameter. 

66 So although the doses administered were very large 
indeed and the results of intrapleural implantation of 
fibres in rats cannot be used as a reliable predictor of 
risk to man through inhalation, these experiments strongly 
suggest with the currént optical methods the total number 
of respirable fibres will have been under-estimated but to 
a simular degree in different types of exposure, so that 
our conclusions about relative risks are not significantly 
affected. However there must remain uncertainty about 
this. The development of methods which measure the 
whole range of respirable fibres is urgently needed. 

Asbestos-related disease, portals 
of entry and types of exposure 
67 Asbestosis, which may be defined as fibrosis of the 

lungs caused by asbestos dusts which may or may not be 

associated with fibrosis of the parietal (outer) or pul- 
monary (inner) layer of the pleura, lung cancer (carci- 

noma of the bronchus), and mesothelioma of the pleura 

and peritoneum are universally accepted as diseases with 
a causal relationship to the inhalation of asbestos fibre. 
Beniga pleural effusion (fluid developing in the space 
between lung and chest wall) may occur acutely in 
association with other asbestos-related lung diseases 
or as the only or most prominent disease process. It may 
be discovered by accident or associated with pain, fever 
and malaise. Thickening of the pleura may occur, alone 
or in association with fibrosis of the lung, and may be 
symptomless or associated with chest discomfort and 
restriction of breathing. 

68 Asbestosis, which by definition is specifically related 
to asbestos, is difficult to diagnose because its onset is 
gradual, and because the symptoms and signs may occur 
in other diseases and are often difficult to detect. Minor 
changes in x-ray pictures attributable to asbestos may 

exist for many years without symptoms or progression. 

69 Lung cancer is easier to diagnose than asbestosis 
but the tumours which occur in relation to asbestos have 
no special diagnostic feature. As tobacco-related hing 
cancer is common and the effects of tobacco and asbestos 
are known to interact synergistically in smokers exposed 
to asbestos, it may be impossible to determine in a 
particular case whether or to what extent a bronchial 
tumour is related to asbestos. 

70 Inthe case of mesothelioma, although there are also 
diagnostic problems, the position at present is that the 

Table 10 (see Vol 2 Table 3a) Cancer of the gastro-intestinal tract and peritoneal mesothelioma in 8 surveys (including 2 studying two 
different sub-populations) in which an excess of the former has been reported. 

Cases Cases 

Reference Population os Ggpected O-E Peri mes. ree 

Sehikoit* Insulators 43 13.6 3.15 29.4(S)2 25 C&A 

Eilmes & Simpsoo* = Shipyard workers 15 $.2 2.91 9.8(S) 0 CrCa 

Selikoft* Amosite workers 26 12.5 2.07 13.5(S) 6 A 

Eoterhne* Maintenance workers 22 13.3 1.65 8.7(S) ot CGA&Cr 

Selikoff¢ Insulators 61 37.8 1.61 23.215) 63 C&A 

Newhouse® Insulation manufacturers 31 20.4 1.52 10.6(S) 13 C.A&Ce 

Mancuso’ Production workers 16 10.6 1.51 S.4(NS) 67 ? 

McDonald et al® Thetford miners and millers 165 144.8 1.14 20.20NS) 0 c 

Enterline* Production workers 37 32.5 1.14 4.5(NS) 0 c 

McDonald et al® Asbestos miners and millers 125 150.4 0.83 —25.4(NS) 0 Cc 

Petoetal® Textile workers 16 15.7 1.03 O0.4(NS) 0 Ca& Cr 

°A = Amosite; C = Chrysotile: Cy = Crocidolite. 
f]t is known tht many cases of mesothelioma occurred io younger men in this factory. 
3(S) = significant excess (P<0.05) (NS) = no significant excess (P>0.05). AQ4773 
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insulation material operatives. Ea 

Nn? YeckiNew Toa = : =e err sulation 
_ fasulation workers: to Arita 

Couse ofdeoth Lott > Obs 8 po Obs _ Ep 

Total cancer: all sites 19 8 oe MB ($02 

Peritoneal mesothelioma he 4 _ 

Cancer of stomach . AY: 
Cancer of colon, rectum 
Cancer of oesophagus 

) 

All other cancers 

All other causes : 

Source: Selikoff et al, 1973°* 
*20 or more re years after first exposure to asbestos. 

Study : 

Stell and McGill 
no 

Insulation workers 
Dockers 
Boiler scalers 

Shettigara and. Morgan . 12 
Insulation workers 
Cement workers 
Sprayer, 
Others | 

Newhouse and Berry 13 - 

Selikoff - 14 

McDonaldet al 8 

*Expected deaths. 

disease is one of the rarest malignancies i in the population “‘Therei is insufficient pathological info ormation concerning. 

at large and that asbestos is the onlyenvironmental =. the. accuracy of ‘diagnosis i in deaths ascribed tocancerof 

cause of the condition i in the United Kingdom sofar |. _ the gastro-intestinal tract: ‘Itis not improbable that some - 

of these deaths i are due to misdiagnosed peritoneal: 

. . _mesotheliomas. It is also concluded: that there is evidence 

71 All the asbestos related diseases mentioned above -* "of arisk of cancer of the larynx in association with the - 

have in common the existence of a delay or lag-period,  inbalation of mixturesof asbéstos containing amphiboles, 

usually of many years, between first exposure and onset put that this riski is very much smaller in absolute terms .:. = * 

of symptoms. This has a number of serious implications than the risk of any of the conditions mentioned above... 

identified, smoking having no effect. 

of which the mostimportant aretbatthe diseasemay (Table! 12, ) In one: study of the relationship | between 

occur many years after the worker hasleftthe relevant. - - chrysotile: expostire and cancer, no evidence was sfound 

job; cases of the disease occurring at presentdonot of an increased risk of cancer of the laryn. a 
relate to current conditions of work; and a period of 
several decades must elapse before it is possible to.give Th é. r el ative orde er of frequ ency of 

| | - the types of asbestos related. 

72. The evidence for the existence of a risk of cancer of " disease 7 
the, ‘gastro-intestinal tract.associated with, exposure to... 2B By micah oe experience of the various industrial 

asbestos was discussed (T ables 10 and 11) and itis con- .” ‘populations: ‘which’ have been followed in different parts: 

a final answer about the appearance or control of an 
asbestos related hazard. . 

cluded that, although an excess of gastro-intestinal cancer of the world’ ter able 13)i itis possible to compare the: - 

has not been found ia all surveys, substantial‘excesses relative. importance of the mortality. of the different types 

are seen ‘surveyed industrial populations i inwhich =o asbestos related disease as they have occurredinmen 

workers have been exposed to mixtures of asbestos rich exposedto the industrial conditions of the past. The excess © 

: mortality found i in these studies is accounted for in. 
by lunge cancer * (associated ornot . 

in amphiboles and in the only population formially 
studied thought to have been exposed: only toamosite. — order ofi importance 
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associated with asbestosis), asbestosis, mesothelioma 
and gastro-intestinal cancer. Included in this excess 
mortality for lung cancer is a substantial element due 
to the synergistic action of tobacco with asbestos, which 
cannot therefore properly be attributed to the effect 
of asbestos alone. These studies indicate the relative 
importance of lung cancer, asbestosis and mesothelioma 
in relation to the effects of past asbestos exposure and 
in the cigarette smoking patterns. The frequency of these 
diseases in the future will depend not only on control 
of exposure to asbestos dust but also upon future trends 
in cigarette smoking. 

74 The study of British death certificates suggests a 
different picture, namely that asbestos-related meso- 
thelioma is a more frequent cause of death than asbestos- 
related lung-cancer. However, death certificates (Table 14) 
are probably an unreliable indicator. For example, the 
mention of asbestos on death certificates of people 
dying from lung cancer who were smokers and who were 
also exposed to asbestos is almost certainly deficient. 

MEANS OF ENTRY 

75 Although by far the most important means of entry 
of asbestos fibres to the body is the respiratory passages, 
the fibres may also be swallowed by the ingestion of 
contaminated water or food or by swallowing contami- 
nated nasal or bronchial secretions. Accidentaladministra- 
tion of asbestos may also have taken place from the use 
of syringes, drugs and medicaments containing asbestos. 

TYPES OF EXPOSURE 

76 Direct oceupational exposure as illustrated in 
Chapter J includes exposure during mining and milling, 
transporting, packing and processing raw fibre, installing 
adapting and working on new products, repairing and 
servicing existing products, demolishing buildings and 
vebicles containing asbestos products, and dumping 
asbestos-containing waste. 

77 Indirect occupational exposure (to persons working 
in the vicinity of men handling asbestos), domestic 
exposure (to domestic contacts, eg wives and children of 
asbestos workers), leisure time exposure, neighbourhood 
exposure and general exposure (through the air, food 
or water supplies) also occurinappropriatecircumstances, 
and a proportion of the fibres present in the environment, 
particularly in water, may derive from deposits of 
asbestos in other rocks and ores. 

The relationship of medical effects 
to fibre type 
ANIMAL EXPERIMENTS 

78 Experimental work in animals shows that inhalation 
of similar respirable masses of standardised research 
samples of chrysotile produces at least as many malignant 

lung tumours and mesotheliomas as do standardised 

52 

research samples of the amphiboles. Furthermore in 
pleural implantation experiments chr'sotile, when the 
configuration of the fibres is appropriate (ie superfine 
(sFa) Canadian chrysotile), produces as high a yield of 
mesotheliomas as crocidolite. However using asbestos 
{prepared by hammer milling) which probably resembles 
more closely that used in the past by industry, similar 
respirable masses of chrysotile and amosite have been 
found to be less carcinogenio than crocidolite. 

LUNG CANCER IN MAN 

79 Evidencein man abbdut the relationship of fibre 
type to lung cancer is inconclusive, but where it exists it 
indicates that exposure to the amphiboles crocidolite or 
amosite (or to mixtures with chrysotile rich in them) has 
been more dangerous than to chrysotile or antho- 

Table 14 (see Vol 2 Table 20) Death certificates mentioning 
mesothelioma, etc, Great Britain, 1967-76 

cancer 
with mention Au 
of asbestosis certificates 

Year of or asbestos mentioning 
death Mesothelioma exposure asbesfosis 

1967 88° 34 6 
1968 153 25 81 
1969 - 159 25 vei 
1970 193 a 80 
1971 376 32 78 
1972 208 4 103 
1973 218 41 102 . 
3974 221 4) 120 
1975 256 49 - $63 - 
1976 | 2592 

Source: Heaith and Safety Executive, 1977 

Table 15 (see Vol2 Table 21) Relative risk of death from 
respiratory cancer by type of fibre, corrected for differences in 
cumulative dust exposure (in million particles per cu ft years). After 
Enterlioe and Henderson (1973)** 

Average Relative risk 
Respiratory cumulative adjusted for 
cancer faest cumulative 

Type of fibre deaths exposure dust exposure 

Amosite or» 4 330 39 
Chrysotile o=:» 39 244 2.4 
Amosite ard chrysotile 3 266 1.7 
Chrysotile and . 
y ease tien i 10 209 56 
Amosite, otile 
and crocidolite 273 2.4 

Any amosite 9 286 2.5 

Any chrysotile 54 244 2.6 

Any crocidolite 12 229 44 

Table 16 (see Vol 2 Table 28) Observed to expected ratios for 

death from lung cancer 30 years after onset of work in an amosite 

factory. Men recruited during the ycars 1941-45 

Observed to expected 

Length of ratio of deaths after 

time worked Number of men 30 years 

<1) month 65 2.5 C , 

I month 101 4 % ; 

2 months 101 3.5 4 
3-5 months 165 1.8 \x 

i ¢ . 

2 years 199 72 

Source : Seidman et al
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phyllite alone (Table 15). However, as important gaps 
in our knowledge of this aspect of the field remain un- 
answered, the weight which can be attached to this 
conclusion at present is limited. The bigh relative risks 
of lung cancer reported in a single study of workers 
making insulation material containing amosite even after 
very short exposure is worrying in view of the increase 
in utilisation of this material in the United Kingdom 
since the War (Table 16). There is no reliable information 
froro South African amosite miners to help us on this 
point. We conclude that a firm judgment on the question 
whether amosite has been more dangerous than chryso- 
tile in respect of lung cancer is not possible at present and 
that further work should be commissioned urgently. 

ASBESTOSIS IN MAN 

80 Quantitative evidence about impairment of lung 

function in man in relation to fibre type is limited to one 
study which suggests that crocidolite may have been more 
harmful than chrysotile. Information from the same 
amosite insulation manufacturers as were mentioned in 
connection with lung cancer, and their families, shows 

that radiological changes suggestive of asbestosis occurred 
after relatively short exposures. Evidence for a difference 
in risk of asbestosis with fibre type is at present slight. 

MESOTHELIOMA IN MAN 

81 As faras mesothelioma is concerned, evidence from 
miners; from process workers exposed to a Single fibre 
type; from the distribution of neighbourhood and dom- 
estic cases; and from the geography of mesothelioma, 
when combined, presents a powerful case from four 
different sources tbat crocidolite has been more dangerous 
than chrysotile and anthophyllite. The position of amosite 
may be intermediate between crocidolite and chrysotile. 
There is no doubt that some crocidolite was used at 
Rochdale, but the significance of this as a cause of the 
mesothelioma cases there is not certain. It can be conclud- 
ed that exposure to chrysotile alone has rarely been 
shown to cause mesothelioma. 

82 The death rate from mesothelioma as certified on 
death certificates in Britain, although small in absolute 
terms, has doubled in the decade 1967-76, (Table 14 
and Fig 3). Although this trend may be affected by a 
recent tendency to diagnose mesothelioma more readily, 
the evidence concerning occupational dust exposure 
conditions in earlier years (to which deaths occurring 
at present are mainly due) suggests that the number of 
deaths from mesothelioma may be expected to increase 
further before the peak is reached. 

CANCER OF THE GASTRO-INTESTINAL TRACT 
IN MAN 

83 Significant excesses of cancer ascribed to these sites 
have occurred in most populations of industrial workers 
heavily exposed in the past to mixtures of amphiboles 
with chrysotile and in one population thought to be 
exposed exclusively to amosite. The evidence that expo- 

Number of 
deaths from 6 
mesotheliome 

(according to desth 
cartificates} © 

100 

1 1 J. . a! 

V 1968 70 72 "74 76 

Year of death 

Fig 3 (see Vol 2 Fig 17) ° Death certificates mentioning meso- 
thelioma. Great Britain, 1967-76 by year. 

sure to chrysotile alone has increased the risk of gastro- 
intestinal tract cancer is less consistent (see Table 10). 

CHANGES IN INDUSTRIAL PRACTICE 

84 Inhalation experiments in animals show that all fibre 
types of asbestos have the potential to produce similar 
amounts of the main types of asbestos related disease 
if the physical configuration of the fibres in the dust is 
appropriate. Intrapleural injection experiments also 
show that finely divided chrysotile can be prepared in 
such a way that it produces a similar number of meso- 
theliomas to crocidolite. It follows that any change in 
industrial practice in the direction of the production of 
more finely divided chrysotile fibre is likely to increase 
the health risk. 

Dose-response relationships 
85 The incidence and severity of the pathological 
response to increasing doses of asbestos in man is crucial 
to framing a rational! policy about an acceptable level of 
exposure. Thus, if there were a level of dose below which 
no risk of sickness or death is incurred (ie a threshold) 
at least such a Jevel would be acceptable. In contrast, if it 
could be shown that the largest increments in risk per 
unit of exposure occurred at the lower end of the range of 
dose, a policy of very strict control might be indicated. 
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86 Fora number of reasons which are given in detail 

in the section on dose response relationships in Volume 2 
the available measurements of dose and of response are 
subject to considerable error and uncertainty. As a result 
there is plenty of room for differences of opinion about 
the validity of the conclusions reached in this section. 
From paras 92-94 we set out our conclusions about the 
dose-response relationships which can be demonstrated 
from the available data based on the experience of 
industrial populations. But first we consider one of the 
most important sources of uncertainty, namely the 
problems of dust estimation. 

PROBLEMS OF DUST ESTIMATION 

87 Todrawconclusions about dose-response relation- 
* ships, we must be able to relate the frequency of disease 
with dust measurements. But methods of measuring dust 
have differed from time to time and from place to place, 

and relating measurements arrived at by the different 
methods is not straightforward. A detailed account of 
the problem was given in our Second Report and a further 
discussion is presented by Dr J Steel in Volume 2. Here, 
we restrict ourselves to summurising the main sources of 
uncertainty, so as to make it clear why many of our 
later conclusions must be tentative. 

88 Factors which may vary are: 

(a) the sampling instrument used ; 

(b) the location of the sampling instrument relative to the 
workman; 

(c) the nature of the : dust counted (all particles, or fibres 
only); 

(d) the evaluation technique. 

89 The standard sampling instrument most commonly 
used in Britain today is the membrane filter sampler. 
But before 1964 the commonest instrument was the thermal 
precipitator, while in the tsa and Canada many of the 
data are derived from midget impingers. Membrane 
filters are used to count fibres, while midget impingers can 
only be used to count total particles, and thermal pre- 
cipitators can be used to count fibres only very inaccu- 
tately. There are considerable uncertainties in converting 
particle counts (particularly from the impinger) to fibre 
counts, as correlations are poor. Before 1970, membrane 
filter sampling was typically static, with the instrument in 
a fixed position in the workplace. Since 1970, personal 
sampling has become more common. Studies have shown 
that personal sampling increases the number of fibres 
counted in a given workplace by a factor which varies 
widely both within and between manufacturing processes, 
but which, at dust levels around 2 fibres/ml, is probably 
between 1 and 2 (see Table 17). 

90 The results of fibre counts are affected by the method 
of counting used. The current method of ‘eyepiece 
graticulc’ counting has been introduced since 1969. 
When compared with the older ‘whole field’ counting 
technique, graticule counting increases fibre counts by a 
factor which has been estimated as being of the order of 
2-3 (see Table 17). 

34 

Tabdle 37 (sce Vol 2 Table 37) Conversion factors for measurerrents 
of asbestos dust concentrations 

Modern counting 
; techniqueslold Personal sampling/ 

Source counting techniques — static ave 

Holmes ™ 2:1 i+: 
Stel ™ 25:3 2: i 

91 The combined effect of, these last two factors means 
that an atmospheric chrysotile concentration which 
would have been evaluated as 2 fibres/mi in 1968 might 
well today be evaluated.as somewhere between 4 and 
10 fibres/ml. Alternatively, a concentration measured 
today as 2 fibres/ml might have been measured as between 
0.4and I fibre/ml in 1968. So it follows that these changes 
in sampling and evaluation techniques have brought 
about a de facto tightening of the hygiene standard 
since 1969. 

‘ 

ASBESTOSIS 

92 The signs of developing asbestosis are much less 
reliable as objective end points than is the occurrence of 
a malignant tumour. Not only are there major difficulties 
in the definition of asbestosis of sufficient severity to 
cause symptoms, but the clinical, radiological and other 
signs on which the diagnosis is based are non specific 
and subject to wide variations in interpretation. Further- 
more, at Present comparatively little is known about the 
progression of the condition particularly i in the stages 
before symptoms have developed. 

93 A study which permits estimates of the occurrence 
of new cases of asbestosis to be related to dose is the 
second report from Rochdale™. Although they are all 
somewhat irregular in form, the responses of the three 

parameters studied (certified asbestosis; possible asbes- 
tosis; and crepitations) are directly proportional to the 
cumulative dose (Fig 4). For certified asbestosis, as might 
be expected, there appears to be a threshold at an estima- 
ted cumulative dose somewhere between zero and 100 fibre 
years per ml below which certification has not taken place. 
However an annual incidence of 0.5 % (Standard error 
(SE) 0.2%) of certified asbestosis has occurred after 
cumulative doses of less than 100 fibre years per ml, 
ie within a working life of 2 fibres per ml. The annual 
rates of incidence for ‘possible asbestosis’ and ‘crepita- 
tions’ are higher at any given dose level and suggest the 
possible occurrence of asbestos-related disease at cumula- 
tive doses of less than 50 fibre years per ml. Restricting 
consideration to the men first employed after 1950 in 
whom measurements of dose and response were more 
accurate does not alter these conclusions significantly. 

Of two studies from North America, one suggests that 

impairment of lung function may be detectable at 

curnulative doses at the lower end of the range (between 

10 and 200 million particle years per cubic foot) while the 

second suggests a threshold of 200 fibre years per ml 

below which no impairment of lung function takes place. 

The only study of mortality from asbestosis which can 

be related to dose shows an increase of mortality with 

dose.
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exposure. 
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94 Any application of the data discussed above to 
present or future working conditions depends upon the 
relationship of the measurements of dose made in the 
-past to those on which the current and future standards 
are enforced, and upon the reliability of the clinical 
and other parameters of asbestosis. If the data are taken 
at their face value they indicate the occurrence of serious 
asbestos-related lung disease at an annual incidence rate 
of at least 0.5% perannum after a lifetime of work 
within the present hygiene standard. On the other hand if 
itis accepted that the doses inhaled by these men in the 
1950s and 1960s have been underestimated by a factor 
of three or more, as compared with current methods, 

the hygiene standard as currently enforced would have 
been adequate to control serious disease (Fig 5). The 
interpretation of this important part of the evidence 
therefore depends largely on the view taken of the dust 
measurements used in these studies and upon the accuracy 
of the diagnosis of certified asbestosis at Rochdale. 
There is also uncertainty about how far it is reasonable to 
derive from data about asbestos textile workers con- 
clusions extending to all situations where occupational 
exposure to asbestos occurs. ° 

95 Additional studies are being undertaken by the 
British Occupational Hygiene Society. So far as the 
committee can tel] on the basis of preliminary reports 

(Jan 1979) these studies are unlikely to alter previous 

findings substantially. ° 

LUNG CANCER. 
96 For lung cancer the available data in man, all of | 
which are derived from industry, show an increase in risk 

with increasing dose of dust, and we find no evidence 

within the range of dust levels studied for a threshold 
of dose below which there is no evidence of risk. For the 
Quebec chrysotile miners and millers and for the retired 
New Jersey asbestos workers that have been studied 

formal statistical tests show that the data are described 

by straight lines (Figs 6 and 7). 

97 Inastudy of amosite factory workers, the occurrence 
of lung cancer appeared to be sub-linear in relation to the 
duration of employment (ie the rate of increase of risk 
was steeper at the lower end of the range of lengths of 

exposure) (Fig 8). Interpretation of this particular study 

is difficult for a number of reasons including the fact that 

information was presented only for the duration of 

employment and not for dust concentrations, but it is 
known that the exposures were by modern standards 

very high. No information is available about the dose- 

response relationship in workers exposed exclusively 

or almost exclusively to crocidolite. 

98 Ina discussion of the relationship of the risk of 

lung cancer, asbestos and cigarette smoking it is con- 

cluded that the data taken together show that exposure 

to asbestos dust probably increases the risk of lung 

cancer in man irrespective of smoking but much more 

in the presence of smoking than in its absence. The two 

factors (tobacco and asbestos) act synergistically but 
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Table 18 (see Vol 2 Table 31) Mesothelioma deaths in asbestos 
factory workers in Barking. 

Type of exposure Duration of sudject 
to asbestos employment Deaths —_-years® 

Males 
Lowtomoderate Under 2 years 3 33 

Mote than 2 years $ 83 
Severe Under 2 years 10 7 

More thim 2 years 13 195 

Total (males) 31 88 

Females . 
Lowto moderate Under 2 years 0 _ 

More than 2 years 0 _ 
Severe Under 2 years 3 106 

; More than 2 years 5 126 

Total (females) 14 97 

®Can be regarded as ‘rate per 100 000 per annum’ 
Source: Abstracted from Newhouse and Berry (1976)* 

the exact relationship is uncertain and may be less than 
multiplics+:ve. One consequence of this synergism is 
that any {.:ure diminution in the tobacco habit in persons 
exposed to asbestos will have a greater beneficial effect 
than in persons not so expesed. 

MESOTHELIOMA 

99 Asfaras mesothelioma is concerned the data so 

far available in man strongly suggest that the risk of 
this tumour increases with increasing dose. This is 
suggested by a study of 10 000 workers.at a Barkmg 

factory by Newhouse and Berry™ (Table 18); laggers 

were found to fare worse than process workers. The 

_ occurrence of cases due to domestic contact with people 

occupationally exposed and in the neighbourhood of 

factories and mines also suggests that relatively low 

doses may be followed by the development of cancer. 

However, information about the precise relationship 

between dose and response is lacking at present. 

OTHER ASBESTOS RELATED DISEASE 

100 As far ascancer of the gastro-intestinal tract is 

concerned, information about response to dose is 

limited to two studies reporting small excesses of these 

cancers, and the relationships are on the whole irregular 

and weak compared with lung cancer (Figs 9 and 10). 

Itis worth noting, however, that a significant relationship 

between increasing dose and increasing response in 

statistical terms is present for cancer of the gastro- 

intestinal tract for maintenance workers (exposed to 

chrysotile and amphiboles) but not for factory workers 

engaged in the manufacture of asbestos textiles, building 

products and friction materials (exposed to chrysotile). 

Nothing definite can be said about the shape of the dose 

response curve or the existence or otherwise ofa threshold. 

101 For calcified pleural plaques an irregular increase 

in prevalence with increasing dose is observed in figures 

from the single study available (Fig 11) but in Quebec 

this phenomenon may be due to substances other than 

asbestos. No information is available on the dose- 

response relationship of cancer of the larynx. 
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Extrapolation and the public health 

102 The view taken in this section depends upon firstly 
a number of the conclusions reached in the previous 
sections (recapitulated in summary form below); 
secondly certain assumptions about extrapolation of 
data derived from industry to situations where large 
numbers of persons are exposed to very low doses; 
thirdly, the evidence about the size of the population 
exposed and the severity and duration of the exposure 
outside the workplace. 

103 The conclusions already reached relevant to this 
section are as follows: 

(}) that asbestos fibres, principally comprising chrysotile 
and amosite, are continuing to accumulate in a wide 
variety of materials in the UK while, although raw 
crocidolite imports have ceased, a substantial amount 
of this material remains; 

(2) that amphiboles aod mixtures of chrysotile rich in 

amphiboles are certainly more dangerous than chrysotile 

alone in respect of mesothelioma and perhaps more 
dangerous in respect of lung cancer; 

(3) that where quantitative datafromindustrial experience 
are available there is generally evidence for the exis- 

tence of an increasing biological response to increasing 
dose; within the industry we have found no convincing 

evidence for the existence of a threshold below which no 
increment of risk takes place for lung cancer or mesothel- 
ioma and where sufficient data are available (as in the 
case of chrysotile and lung cancer, and mixtures of 
chrysotile and amphiboles and lung cancer) they are 
consistent with the linear hypothesis. For the other fibres 
in relation to lung cancer and for mesothelioma in 
relation to all three fibre types the precise shape of the 
dose-response curves is unknown. For gastro-intestinal 
cancer the question of the existence of a threshold is 
unsettled. 

(4) The significance of minor clinical and radiological 
changes is in so much doubt that extrapolation from 

industrial experience in respect of asbestosis to the general 

Death Rate 
Per 

Relative Thousand 
Rask 
8: Ome All Respiratory ° 

O@o---0 All Gastro- Intestinal - 
&-<-- Ovesophagus and * 

“ . Stomach 
° 4 O---< Intestine and 

* Rectum 

6 7 ° 

© 

4a - 

e ° 

L-) 
© 

2 q 

C) 

1 . 

iq T * 3 0 T T T T ns} 
4 2 200 400 600 800 1069 

f 
Ouretion of Expowire Cumulative Dos: 

(mp/cf-y) 

Fig 8 (see Vol 2 Fig 13) Relative risk of death from lung cancer ina 
woup of amosite insulation workers by duration of exposure 
(After Seidman et al.)"! 

Fig 9 (Vol 2 Fig 15) Mortality from GI cancer and dust in Quebec 

miners and miliers. 
Source: McDonald JC and McDonald AD (1977). 
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retired production and maintenance workers. 

Source: Emerline 1972.4 

population is not possible. But despite the high propor- 
tion of individuals, especially in urban areas, with 

asbestos fibres in their lungs, there has been no general 
reporting of asbestosis in the genera! public. This suggests 
that there may be a threshold level here below which 

asbestosis is not detectable. 

104 Inextrapolating from industrial data to the 
generally lower doses of the non-industrial situation we 
prefer the linear hypothesis for asbestos-related lung 
cancer, although it is important to emphasise that there 
is considerable uncertainty about the form of the relation- 
ship, and forms other than a linear relationship cannot 
be excluded at very low doses. 

105 Our reasons for preferring a linear hypothesis are: 
it fits the data for occupational exposures; 
itis the simplest hypothesis and the one most readily 
used for extrapolation to the probable effects of low 
doses; 

itis likely to lead to an overestimate rather than an 
underestimate of risks at very low doses. 

38 

Fig 11 (see Vol2 Fig 8b) The prevalence in Quebec chrysotile 
miners and millers in the Thetford and Asbestos areas of pleural! wang 

changes, by cumulative dose of dust. 

Source: BeckJake, MR (1976)** and McDonald JC & Becklake MR c 

(1975) 

r 

CONTAMINATION OF THE AIR, WATER AND “4, \ 

FOOD 

106 Measurements of small quantities of asbestos in air, 
water and food are at an early stage, subject to large 

errors and rarely recorded by a method or in units 
comparable to the industrial data on which our knowledge 
of the response of the human body to dose of asbestos 
currently depends, as the Food Additives and Contami- 
nants Committee (FACC) have acknowledged. The 
uncertainties are therefore very great. 

With the exception of a study of contamination near 
dumps of waste containing asbestos, no measurement 
in air out of doors has shown values within several 
orders of magnitude of the present standard for chrysotile. 
In a study of air collected within buildings containing \ 
asbestos (see Chapter 2) the peak figure identified was 
0.08 fibres/m! (this figure is 4% of the current standard 
for chrysotile and 40 & of the standard for crocidolite 
based on 8 hour exposure) (Table 19). However most 
of the buildings (82%) had very low readings, ie less than
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Tadie 19 (see Vol 2 Table 33) Asbestos dust concentrations in ux buildings according to (a) materials used, (6) type of building (Byrom 
and colleagues, 1969).** 

Type of material Total 

Insulation Asbestos Sprayed 
Fibres per en? cement sheeting asbestos Other® No. %e 

0-0 005 17 2 7 3 34 46 

>0005—0.01 8 3 $ 0 16 2 

>00I-002 6 2 2 O- 40 14 

>0.02—0.03 2 1 3 0 6 8 

>003—0.04 2 0 9 0 . 2 3 

>0.03—0.05_ 2 0 ) ) “3 3 

>0.05—0.08 2 0 1 0 “3 4 

“compressed flat sheets, partition board and low density panels. 

ee i Factory Total 

Fibres per ent Hospital Uduratian storage Office Shop Pace or Residence Afise. , No. % 

0—0.005 4 15 3 6 i 2 3 o 4b 

>0.005—0.01 1 3 2 2 4 2 D4 6 2 

>001—0.02 1 0 4 0 1 1 2 1 io 14 

>0.02—0.03 2 0 2 0 0 0 2 0 6 3 

>003—0.04 0 1 0 1 0 0 0 Pr) 2 3 

>0.04—0.05 0 0 0 1 0 0 1 0 2 x 

>005—0.08 0 0 0 2 0 0 0 } - 3 4 

1% of the present standard for chrysotile. We conclude 

that, in view of the presence in certain buildings of 
asbestos products, some of which contain crocidolite or 
amosite which may be subject to abrasion or 
damage during normal use, larger samples of buildings 
should be studied, particularly where amphiboles have 
been sprayed or used in insulation board. 

107 Studies of lung tissue taken in samples of persons 
subjected to autopsy have shown that the prevalence 

of embedded asbestos fibre may be as high as 50%, that 
the prevalence is increasing and that it varies geographi- 
cally. The component of this prevalence which is occu- 
pational, or non-occupational in origin, is not clear 
from the published work. Many of the fibres found are 
extremely short. 

108 There is no published information about the 
presence or otherwise of asbestos fibres in water in the 
uk. There is evidence from abroad which suggests that 
fibres may be leached from asbestos-containing pressure 
piping under certain circumstances. Fibres from asbestos 
deposits in other rocks and ores and from industrial 

contamination of water supplies have also been found. 
Following on from the report of the FACCc and the results 
of investigations by the Dok, we believe that it would be 
advisable to study this phenomenon within the range 
encountered for the Ux of acidity and other chemical 

characteristics of water supplies for households and the 
manufacture of food and drink. 

The public health risk 
AIR 
109 Weconclude that the presence of chrysotile con- 
taining small quantities of amphiboles is unlikely to have 

produced any material increase in the risk of lung cancer 

in the general population or any appreciable number of 
cases of mesothelioma. The same is certainly true of 

asbestosis. Pleural changes similar to those associated 
with occupational exposure occur in circumstances 
where occupationally related exposure is unlikely. The 
relationship of these to environmental asbestos or other 
minerals is not proven. Cases of pleural thickening and 
calcification have been reported in those presumed to have 
been exposed to asbestos dust non-occupationally in 
the neighbourhood of mines and factories. 

110 As far as the amphiboles crocidolite and amosite 
and mixtures rich in them are concerned, the position is 
less certain because of the lack of quantitative data 
about the relationship of response to dose. Such data as 
exist suggest that the risk of lung cancer associated with 
amphiboles may be greater than for chrysotile. An excess 
jung cancer risk cannot be completely excluded, at 
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Table 20 A comparison of the number of deaths from cancer and 
mesothelioma io the UK during 1975 

139,899 
37 aga| UK 

all cancers 
Jung cancer 
mesothelioma 

Source: Annual Abstract of Statistics 1976. Mesothelioma Register 

present, in those who have been exposed only to amphi- 
boles in buildings. But the nurober of cases, if any, is 
probably very small. 

111 While the majority of reported mesotheliomas are 
attributable to occupational and indirect occupational 
exposure to amphiboles, some cases have been reported 
where the exposure has arisen as a result of domestic 
contact or neighbourhood exposure. Other mesothelio- 
mas cannot be convincingly attributed to asbestos 
exposure but some of these in other countries appearto 
have been caused by other fibrous minerals. A marked 
feature of the asbestos-related mesotheliomas has been 
the geographical clustering of cases in areas where large 
quantities oPamphiboles were handled. The absolute 
number of mesotheliomas registered in comparison 
with other causes of death is low (see Table 20), but 

despite the improvement of industrial practice in the 
Jast twenty years and a number of other favourable points 
which have been mentioned above which give grounds for 
optimism, an important area of uncertainty remains. 

THE RISK TO CHILDREN 

112 Although published instances of asbestos related 
disease due to the exposure to asbestos of children at 
home. in schools and in the vicinity of dumps attract 
attention, they are rare. However, further surveys of 
school buildings containing asbestos and of dumps in 
the vicinity of asbestos factories on which children might 
play are desirable for two reasons. The first is that 

susceptibility to cancer is known to vary with age, the 
very young being especially at risk in relation to certain 
stimuli. The second is that as children can be expected 
to live Jonger than edults they have more chance of 
being affected by carcinogens with long latent periods. 

WATER, FOOD AND BEVERAGES 

113. The scale of consumption of drinking water 
supplied through asbestos-containing pipes is such that 
even a very small increase in risk of abdominal tumours, 

should it be found to exist, might cause an appreciable 
number of cases in absolute terms. It would also be 
extremely difficult to detect. There is however no 
evidence of the existence of risk in animals associated 
with the ingestion of asbestos. Industrial experience 
suggests that any risk in man may be limited to persons 
exposed to high doses, and the quantities of asbestos 
fibres in water have been found in other countries to be 
extremely low. Jt is understood, however, that further 
studies on the ingestion of asbestos are being carried out. 
Following on from the FACC report, we believe that 
studies of the leaching of asbestos fibres from pressure 
pipes in the range of acidity encountered in UK public 
water supplies should be undertaken. 

60 

Types of asbestos: implications 
for public policy 
114 Following the lines laid down in the terms of 
reference of the report each type of asbestos fibre is 
dealt with separately in this section. However it is 
important to repeat here a point made in earlier sections. 
This is that the conclusions reached about the effects 
of the different fibre types on man relate to past 
industria] practices, and that any change in industrial 

practice in the direction of the production of more 
finely divided fibre is likely to increase the health risk. 

CROCIDOLITE 

115 There is strong evidence from a number of sources 
that inhalation of crocidolite can cause mesothelioma, 
and that although the risk increases with increasing dose 

it is possible for mesothelioma to occur after relatively 
brief exposure to this amphibole. A substantial propor- 
tion of the deaths from mesothelioma which have 
occurred and are occurring in Britain have probably 
been due to the inhalation of amphiboles including 
crocidolite. Although the available evidence is incon- 
clusive it is consistent with the view that crocidolite may 
also have been more dangerous than chrysotile as far as 
the causation of lung cancer is concerned. Crocidolite is 
one of the amphiboles associated with the excesses of - 
cancers of the gastro-intestinal tract (if these are in- 
reality not misdiagnosed peritoneal mesotheliomas) and 
may also be concerried in a small number of cases of 
laryngeal cancer. Evidence from the only study in man 
in which quantitative comparisons between crocidolite 
and chrysotile are possible suggests that crocidolite 

may cause more asbestosis than chrysotile. The animal 
work on this point is conflicting. 

116 We believe that contact between man and 
crocidolite should be limited to the minimum practicable 
and stringent regulations for the protection of workers 
and of the public should continue to be applied in 
respect of crocidolite-containing materials still present 

in buildings, vehicles, ships, dumps and other locations. 

AMOSITE 

117 The importance of reaching a correct judgment 
about the amphibole amosite is underlined by the 
import trends to the UK since World War II which 

show a sevenfold increase in tonnage imported compared 

to a twofold increase in chrysotile. The tonnage of 
amosite imported in 1975 (19 200 tonnes) was almost 

three times the largest import figure for crocidolite since 

1945 (6800 tonnes); (see Table 3 of Chapter 1). 

118 The principal difficulty about the evidence on the 

effects of amosite upon health is that very few definable 

groups of men have been exposed to amosite who have 

not also been exposed to crocidolite, particularly in the 

United Kingdom. As a cause of mesothelioma, we take 

the view that the risk from amosite may be intermediate 

between chrysotile and crocidolite. For reasons argued
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in detail in Volume 2, we consider that the majority of 
the cases of mesothelioma reported in insulators in 
North America have probably been associated with 
caposure to mixtures of chrysotile and amosite, not 

crocidolite. Eleven mesotheliomas have been reported 
among workers in a factory making marine insulation 

material from amosite. There are also four well attested 
cases of mesothelioma in domestic contacts of amosite 
workers. We are inclined to ascribe the lack of an 

_ appreciable number of mesotheliomas reported amongst 
amosite mine workers in South Africa to the low 
concentrations of respirable fibres at the mines in the 
past and to the lack of follow-up of the workers. * 

119 The evidence about the capacity of amosite alone 
to produce lung cancer depends at present upon the 
experience of the men ata single American factory 
manufacturing insulation materials. This study shows 
excess risks of lung cancer even after very short exposures 
(Table 16) and although measurements of dust levels are 

not available the most likely interpretation is that the 
risk was higher than for men exposed to similar doses of 
chrysotile. Mixtures of amosite with chrysotile in 
American insulators are associated with very high 
relative risks of lung cancer, but once again unfortunately 
dust levels are not available. 

120 Excesses of gastro-intestinal cancers (which may 
have been misdiagnosed mesotheliomas) have occurred 
in heavily exposed amosite workers and in American 

insulation workers for whom we believe the principal 
amphibole inhaled has been amosite. 

12! For asbestosis there is no quantitative evidence 
in man which compares the fibrogenicity of amosite 
with other types-of asbestos, while in animals tbe 
evidence about its relative fibrogenicity is conflicting. 

122 Weconclude that, although strictly quantitative 
data are lacking, the burden of the evidence suggests 

strongly that amosite has been more dangerous than 
chrysotile in respect of mesothelioma and possibly also 

in respect of lung cancer. If this conclusion is accepted 

the question must arise whether a more stringent hygiene 

standard should be applied to amosite than to chrysotile. 

TREMOLITE 

123. Although the amphibole tremolite is not used 
commercially it is known to contaminate certain samples 
of commercial asbestos and to be present either in 
*platy’ or fibrous form in industrial talcs. Studies by 
HSE have indicated that in the UK the contamination of 
commercial talcs by fibrous tremolite is negligible, 
however a firm conclusion on this cannot be drawn st 

© Five cases of mesothelioma have been reported following 
exposure to amosite at Penge, Transvaal. Two whites and one black 
worked in the mine. One case occurred in & person who lived 

at Penge and another in a person who visited Penge asa child. There 
‘as No known exposure to crocidolite or chrysotile in any of these 
cases. (Webster I, National Centre for Occupational Health, 

Johannesburg, personal communication). 

present as the identification and analysis of talc samples 
is difficult and further research is needed to establish a 
suitable method for the compositional analysis of talc. 

124 Electron microscopic studies have identified 
tremolite fibres in the lungs of deceased chrysotile miners 
some of whom had asbestosis and some of whom had not. 
The question has been raised whether tremolite may have 
biological significance and gnimal experimental evidence 
is being sought to determine whether tremolite is 
fibrogenic and/or carcinogenic. Studies are also needed to 

assess the possible health risk from tremolite and other 
asbestiform contaminants present ia talc taking into 
account the occurrence and use of the contaminant. 

125 Although no human population has been identified 
which has been exposed industrially to tremolite alone, a 

group of 250 American talc miners who were exposed to 
tremolite and serpentine have been followed over a 
period of 25 years. One death from peritoneal mesothe- 
lioma, one from pleural fibrosarcoma and an excess of 

lung cancer deaths were recorded. 

CHRYSOTILE ° . 

126 Chrysotile is the only type of asbestos fibre for 
which data are available that permit some quantitative 
estimates to be made of the biological effect of a given 

dose of fibre, Nevertheless, for reasons already given, © 
very considerable errors in estimation, both of the dose 
and of the biological effect, may exist and we are dealing 
with the best estimates ayailable. 

127 The present hygiene standard of 2 fibres/ml was 
arrived at in 1968 on the basis ofa study of asbestos 

textile workers in employment in 1966 at Rochdale. It was 
estimated that exposure to an average of 2 fibres per ml 8 

hours a day 5 days a week for 50 years would lead to the 
occurrence of an early but non-specific sign of asbestosis 
(crepitations) in 1% of the workers at the end of their 
working lives. A second study* taking account of the 
men who had left shows that the rate of occurrence of 
crepitations at the current hygicne standard over 50 years 

had been under-estimated by a factor of about 15. Even 
if the significance of crepitations as an isolated sign is 
discounted the second study shows that an annual 
incidence of certified asbestosis of 0.5% (Standard Error 

0.2%) would occur after an exposure within the present 
standard. However, if one is able to accept, as has been 

suggested on the basis of parallel measurements, that 
modern personal sampling techniques such as are used 
to enforce the standards at present would have arrived at 
measurements of dust at Rochdale in the 1950's and 
1960's 2 to 5 times those used in the calculations, the 
evidence in favour of certified asbestosis occurring at 
Rochdale after a lifetime's work at the present standard is 
correspondingly reduced. The implications of the data 
from these two studies on public policy with regard to 
the hygiene standard depend to a large extent therefore 
on the view taken about the relationship of the dust 
measurements in them to current measurements. 

A047 "
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128 Inrespect of carcinogenicity we conclude that up to 

the present time chrysotile has rarely caused mesotheli- 

oma or cancer of the larynx. These are favourable points 

which should be taken into account in framing policy. 

On the other hand it is essential to restate the proven 

capacity of chrysotile to produce mesotheliomas in 

animalsif the fibre is of the appropriate configuration, 

and to emphasise once again that chrysotile is probably 

becoming increasingly finely divided and respirable. 

129 Inthe case of lung cancer there are two studies from 

North American and one from Britain which provide 

data which can be used to help us arrive at a standard. 

In the North American studies (Quebec miners and 

Enterline’s process workers) the doses of dustarerecorded 

in particles per cubic foot. It fo!lows that if use is to be 

made of them a transformation must be carried out. 
This at best introduces additional uncertainties. Our 
app:oach has been to show the effect of three possible 
con‘ ersion factors. For the Rochdale lung cancer study 

we show the effect of taking the dust levels as measured 

and of increasing them by factors of 2 and 5 to take 

account respectively of the effect of modern instruments, 

and of the combined effect of modern instruments and 

personal samplers (see Table 17). 

130 The array of figures in Table 21 sets out the excess 

mortality from lung cancer which would occur to work- 

men exposed to various chrysotile levels over 50 years 

from calculations based on the various studies. A range 

of excesses is allowed for from 2% (i.e. that 2% more of 

the men exposed at the given level would die of lung 

Table 21 (see Vol 2 Table 35) Dust concentrations in fibres/ce that would produce shown excess mortality from 
Jung cancer after $0 years 

exposure according to linear dose-response models. 

. Dust levels fur stated excess mortality from lung cancer 

Fibre Conversion 

Studs fype® Sactort 0.19% 0.5% 1% 2% 

Quebec Cc $ 0. 3 > O $ il 

2 o3 I 2 ° 4 

1 0.1 . 0.5 1 2 

Enterline (production workers) c 5 0.3 1 3 $ 

2 0.1 0.5 1 2 

1 0.1 0.3 0.5 1 

Enterjine (maintenance workers) GACr 67S 0.1 0.4 0.8 2 
2 0.04 0.2 0.3. 06 

1 0.02 0.1 0.2 0.3 

Rochdale Cc, 7Cr _ 0.04 0.2 0.4 08 

2 0.03 0.46 0.8 1.6 

0.2 P| 2 4 

—_—— 

°C ~ Chrysotile, A = Amosite, Cr = Crocidolite. 

+For Quebec” and Enterline! stuc’: * g-res are ratios of fibres per cc to million pa
rticles per cubic foot. 

For Rochdale conversion factors a:e the lowest and highest shown 
in Table 17 to convert to modern techniques with persona! sampling.

 

Table 22 (see Vol 2 Table 36) Number of excess deaths from Jung cancer among one million people th
at might be caused by the highest 

observed environmental asbesios dust levels in ambient air and the medi
an or highest levels encountered by Byrom in buildings if they were 

exposed continuously for $0 years. 

Number of extra deaths from lung cancer among 10° 

births from stated exposure to asbestos ia fibre years 

perec 

Study Fibre typet Conversionfoctort _0.01° 0.251} °° 

Quebec c 5 0.2 $s 81 

2 0.5 12.5 203 

1 1.0 25 405 

Enterlne (production workers) c 5 0.4 10 162 

2 1.0 . 25 405 

1 2.0 50 B10 

Enterline (maintenance workers) C.A,Cr 5 1.4 35 $40 

2 3.4 85 1330 

i 638 170 2700 

Rochdale C,7Cr - 2.7 68 1080 

2 1.4 M 540 

$ 0.5 14 216 

¢ See Table 21. 

* J0nanograms per cubic metre for $0 years taken to be equivalent to 0.01 fibre y
ears per cc. 

©*0 08 fibres per cc for $0 years is equivalent to 4 fibre years per cc. 

$t 0.005 fibres per ce for 50 years is equivalent to 0.25 fibse years per cc. 
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cancer than if they had not been exposed, and would die 

atancarlier age) to0.1 %. Asin this table theassumption 

ofa lincar relationship between dose and response is 
made, any other value can be found by simple proportion. 
The details of the various other assumptions on which the 
table is based are given in volume 2. 

131 Ifwe take as anexample the column of Table 21 
showing the levels at which a 1% excess of lung cancer 

deaths would occur associated with chrysotile, we find a 
range of figures from 5 fibres per ml to 0.4 fibres per ml 
(for $0 years). In other words, taking the various different 

sets of data and using different assumptions we calculate 
that any value from 5 fibres per ml to 0.4 fibres per ml 
might lead toa yield of ! % excess deaths from lung” 
cancer. The calculated levels are correspondingly lower 
for an excess yield half as great (i.e.0.5%). 

132 The possible risk to the general public also has to 
be taken into account in making a decision about a 
hygiene standard. In Table 22, using the same studies as 
in Table 21, we have calculated the excess number of lung 

cancer deaths which would occur if'a million persons 
were exposed continuously 8 hours a day 5 days a week 
for 50 years to the highest recorded concentration of 
asbestos in the ambient air out of doors (10 nanograms 
per m?) or to the median, or highest levels recorded by 

Byrom and others in their survey of buildings (Table 19). 
It can be seen that unless contaminated buildings are very 
much commoner than seems likely no appreciable 
mortality from lung cancer can be associated with any 
degree of contamination by chrysotile likely to be 
encountered in the Ux in the ambient air or in buildings 

not under active construction or repair. However we 
emphasise once more the need for further information 
about asbestos levels in buildings. 

133 The effect of occupational exposure to asbestos on 
the mortality from lung cancer is therefore the main 
evidence on which to base a final conclusion about a 
hygiene standard for chrysotile. In choosing a figure it 
should be borne in mind thaf there are number of 

identifiable factors in the various estimates which exert 
opposite effects. The linear hypothesis may over-estimate 
the risk but the Quebec data (because they are derived 
from mines and mills) and Enterline’s data (because they 
are restricted to men who survived long enough to reach 
pensionable age) may under-estimate the average risk to 
men exposed for the whole of a working life to more 
finely divided fibre in process work. An assumption 
implicit in the use of cumulative dose is that the increase 
in cancer risk of added asbestos dust operates 
immediately. The assumption also carries with it the 
implication that the time the fibre remains in the lung is 
unimportant and that no allowance is made for 
continuing action of the fibres in the body or of the 
reduction of risk with their elimination. In practice it is 
known that there is.a long interval between first exposure 
and the onset of the excess cancer risk. Calculation of the 

dose of dust, from past exposure is difficult, and for 
Rochdale it has been suggested that past dust levels may 
have been under-estimated. ° 

134. Acomparison with the health standard for ionising 
tadiations (5 rems per annum) may be helpful. The 
standard is such that there is likely to be an increase in 

. 

Table 23 (see Vol 2 Table 22) Occurrence and approximate average annual incidence of newly diagnosed disease related to dust exposure 
in menin Rochdale from 1966 to last follow-up by time of first employment. Based on Berry, G (1977):*. Average length of follow-up 
taken to be 6.5 years 

Possible and!ur 
Crepitations Possible asbestosis Certified asbestosis. _ certified asbestosis Any new disease 

Caumiulatne Number Anaual Annual Annual Annual Annual 
dose of men Cases % % Cases % % Cases &% % Cases % % Cases 4, oe 

(a) Men first employed hefore 195! 
« 50 $ t 20 31 1 20 31 0 0 0.0 | 20 3.1 ) 20 3.1 

sa 25 $ 20 3.1 3 12 1.8 1 4 0.6 3 $2 1.8 5 20 3.1 
100 36 HM 31 47 6 17 2.6 3 8 13 6 17 2.6 i 31 47 
1s0 44 MW 25 3.8 10 23 3.5 5 1 17 il 25 3.8 16 36 $.6 
200 39 8 2) 3.2 8 21 3.2 4 10 1.6 9 23 3.6 30 2% 39 
250+ 33 12 36 $.6 12 36 $.6 9 27 4.2 3 39 6.1 1S 45 7.0 

Total 182 48 2604.1 0 22 3.4 22 32 1.9 43 24 3.6 $8 = 32 a9 

(b) Men first employed after 1951 
< 50 36 3 8 1.3 1 3 0.4 [] 0 0.0 1 3 0.4 4 il 17 
$0 - 95 NM 12 1.8 6 6 1.0 6 6 1.0 7 7 Ll 12 iB) 19 
100 52 1} 2) 3.3 3 6 09 $ 10 1.5 5 10 1.5 13. 25 3.8 
150+ 14 1 7 Lm 2 14 2.2 | q 11 2 14 2.2 ! q 1 

Total 197 26 13 2.0 12 6 09 12 6 0O9 15 8 4.2 30 iS 2.3 

(c) All men in study 

<50 4) 4 10 1.5 2 $ 0.8 0 0 00 2 5 8608 5 12 1.9 
$0 120 16 13 2.1 9 8 1.2 7 6 09 10 8 1.3 17 4 22 

< 300 161 20 12 1.9 uN 7 ll q 4 0.7 12 7 1a 22 it er 5 | 

100 8R 22 25 3.8 9 10 1.6 8 9 1.4 il 3 1.9 244C~SF 8 
150 $8 12 21 3.2 12 21 3.2 6 10 1.6 13 22 3.4 17 2 4.5 
200 39 8 21 3.2 & 21 3.2 4 10 1.6 g 23 36 10 83826 3.9 
250+ 3) 32 36 $.6 12 36 5.6 9 2? 42 13 39—Cs#B 16 453 1.0 

Total 379 74 20 3.0 $2 14 2.1 4 9 1.4 $8 1s 24 88 23 3.6 
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cancer mortality from 20% (which. is the probability of a 
mempbcer of the genera! population dying from cancer from 
all causes) to 22% of all deaths if workers are exposed to 
this level annually for 50 years. However the great 
majority of workers are only exposed to much lower 
levcls and it is estimated that the overall excess mortality 
from cancer is thus reduced to an average of 0.2%. If this 
is regarded as an acceptable parallel to the situation with 
regard tochrysotile, it will be of interest to calculate the 

level of chyrostile dust exposure associated with a 0.2% 
overall excess mortality from asbestos-related diseases. 
If we assume that the exposure pattern for asbestos 
workers is roughly the same as for workers exposed to 
ionising radiation (that is, that the average exposure will 
in practice be about one-tenth of the limit set), then we 
should look for the exposure level associated with a2% 
excess mortality among the most highly exposed. Since, 
very approximately half the mortality attributable to 
chrysotile is due to lung cancer and half to asbestosis, 

this suggests that we should look in the column headed 

1% in Table 21, which deals with lung cancer only. The 

chrysotile levels in this column range from 5 fibres/ml to 
0.4 fibres/m). Bearing in mind the points made in the 
previous paragraphs a figure towards the lower end of 

this rance might represent a compromise between what 

are, indeed, very considerable uncertainties. 

135 In addition to the excess mortality there is also the 
morbidity from asbestosis to be taken into account. The 
difficulties of assessing this dur :o the variation in clinical 
effects and diagnosis have alrez dy been mentioned, but 
with this proviso, an estimate can be obtained for a given 
dose in fibre/ years/m) from Table 23. 
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Appendix K 

Explanation of some of the terms 
used in Chapter 3 

KI! Chapter 3 does not pre-suppose any knowledge of 

epidemiology or statistics, but it was found impossible 
to avoid technical terms entirely. Readers may find 
the following explanations useful. 

CUMULATIVE DOSE—FIBRE YEARS PER 
MILLILITRE AND PARTICLE YEARS PER 
CUBIC FOOT 

K2.> One hundred fibre years per ml is the cumulative 

dose that would result from, for example, exposure toa 

constant dust concentration of 10 fibres per ml over 

10 years, or 2 fibres per ml over 50 years, for 8 hours a 

day and 5 days a week. Similarly 100 million particle 

years per cubic foot is the cumulative dose that would 

result from, for example, exposure to a constant dust 

concentration of 10 million particles per cubic foot 
over 10 years, or 2 million particles per cubic foot over 

50 years, for 8 hours a day and 5 days a week. The 

abbreviation for mittion particle years per cubic foot used 

in the figures is mp/cf-y. 

EXCESS MORTALITY 

K3 Ifinagivch group of people there is an excess 
mortality of 2%; from cancer, this means that 25% more 
of these people die of cancer than would do so if their 
causes of death were exactly the same as those found in 

some reference group (usually the population as a 

whole), and these deaths occur earlier than they would 

otherwise. So, if for example 20% of the reference group 

dic of cancer, the percentage dying of cancer in the 

group under study will be 22 9%. 

PREVALENCE AND PREVALENCE RATES 

K4 Ifthe prevalence of asbestosis in a given factory is 

5 on} January 1978, this means that 5 of the population 
in that factory had asbestosis on that date. This figure 
tells us little unless we know the size of the population. 
Prevalence is therefore usually expressed as a prevalence 
rate: forexample,a 6% prevalence rate for asbestosis in 
8 given factory on | January means that on average 

6in every 100 employed in the factory had asbestosis 
on that date. 

INCIDENCE AND INCIDENCE RATES 

K5 Incidence, unlike prevalence, measures only the 

new cases diagnosed or reported in a given period 
(usually a calendar year). But, again, an incidence 

figure without any indication of the population involved 
is not very useful. For this reason, it is again usua! to 
_express incidence as a rate. For example, if ata given 

factory there is an annual incidence rate of 2% for 
asbestosis during the period under review, this means 
that on average 2 people were diagnosed as new cases of 
asbestosis each year for every 100 employed. 

AVERAGE ANNUAL INCIDENCE RATE 
K6 This is the average over a period of years of the 
annual incidence rates for those years. 

PERITONEUM 

K7 Amembrane, similar to the pleura, lining the 

abdomen. 
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The workplace 

136 In this chapter we consider changes we believe 

are needed in statutory provisions and administrative ; 

arrangements aimed at protecting workers exposed i in 

the workplace. To allow a comparison between our 

recommendations andithe existing controls, the latter are 

summarised in Table 24 and given in greater detail i in 

Appendix L. 

137 Weare satisfied that the introduction of the 

Asbestos Regulations in 1969 and the hygiene standards:* 

which have been used in association with them have led 

to a significant reduction in the concentration of. asbestos. 

dust in factory atmospheres and thus to a reduction in 

the exposure of workpeople to asbestos. The actual 

reduction in numerical terms, however, is difficult to 

Tabdle2s Current legal and administrative controls ia the workplace 

-+ 

evaluate, as was clearly: shown in the oral evidence put. 
‘tons,’ because. just t before the regulations came into force . 
the method’ of monitoring changed. . Another significant © 
effect: of the: regulations was the phasing outofthe ~ 
inoportation oF raw crocidolite as a result of the stringent 

hygiene standard: ‘applied to this fibre. wy we 

138 For these and other reasons we take the view. that | 
the asbestos ‘Fegulations provide an appropriate basis . 

_ forthe statutory ‘control of the use of asbestos at work. 
‘ Nevertheless theres ate some ‘aspects of control which the | - 
existing re gulations, do not cover and to, which v we feel” 
they: should be extended. - rs 

139. . The presentie regulations were made under the . 

Factories Act 1961 but the 3 powers under this Act. 

were limited s $0. that’ regulations could’ ‘Only apply to ch 

“premises defined i in the Act. Under the Healthand. : 

Safety at Work etc. Act, 1974, powers are provided to. 

make regulations: which ¢ can extend to protect all people 

at work. We believe, therefore, that the scope. ofany a 

amended version ofthe régulations: ‘ought to be extended ~ 

‘to cover all persons affected by. work activities: 

Summary of the rele vant provisions Relevant legislation ete General remarks ‘ rota . 

Asbestos Regulations Asbestosis defiredinthe Regs. 1. a days written notice to HPT before processes involving erocidalite 

1969 Places/Process to which Regs ’. begun. : ' 

apply is stated. "». (2 Exhaust ventilation € uipmeat tobe provided, examined and maintained. ° 

E Guidance Note gives’ hygiene 3. Where 2 is impracticable RPE® and protective clothing are required. 

ve raards as follows: © 4 Workplaces to. be kept clean and {ree from dust using Gustless method . 

0.2 Gibres/m] for ow ig REE reg guired where this method im racticable.) 

- measured over 10 _crocidolite ‘and waste to be stored in suitable To be provide 

minute a é Chanpiag/Storage facilities and cleaning t to provided for RPE end , 

2 fibres/m! avera, “4 7Em otective clothing.’ .-. ; 
over 4 hours " ployment of. is under. 18 ohibited is process as iding asbestos 

12 fibres/m! averaged “or for cleaning described in 6.0 

over 10 minutes 8 Certain requirements apply, on cleanliness and clearing systems innew | 

. exposure to all types of asbestc ; i ‘buildings p where hp will appl. y- of : 4 

dust should:be reduced to the ee o 

minimum that isréasonably | - on ! 

practicable, Equi : na iy 

Mines & Quarries $74 applice to Mines’ ‘and § ia to, r ‘Mine managers, have to see that dust of sucha
 character or quantity as 

Act 1954 | ries. These sections primarily.’ . . to be'tikely to be injurious to the persons employed is minimisedand ~ 

-apply to risks from dusts other =: ‘that ‘any dust thatenters the air is trapped or dispersed harmlessly. 

than asbestos but‘can be applied on beret a of dust should: be cleared UP. removed. or treated to 

to any operation where asbesios =~ eitsafes es) 4 
dust A given< off. - 2 Quarry manager have a similar reiponsibility to 1 anda general duty 

“jac” “to protest employees against the inhalation of dust. | 7 

Healih & Safety at Although there iano Te mention’! ‘Employers ete. have: a duty-for the healih® of: 
2 

Work ete Act 1974 of asbestos or health risks . 2a ). their employees for the absence of risk to health i in connection with 4 

Gusts in the Act, Sections i 34 4&6." <> yse, bandling,'storage and transport of articles or substances. 

require emplo' manufacturers | ‘Qj Ds other than their employees who: : 

ele to ensure the nce of risks to" ““{a), may.be exposed to: risk f from the employers work operations: or 

health so far as is reasonably. . a .. May use premises owned by the employer etc. as a piace of work. 4 

practicable. This obliges an my owner: has to see that the means ofaccessoregresstothe _ 

enployer etc to do better than the Premises or any plant t used there are without risks to health. 

standards if the necessary stepsare. 2 Manufacturers, designers, importers and supplie
rs of substancesforuse 

reasonably practicable. The \” ‘atwork have to ensure® generally that these substances: are and remain : 

employer can choose the method | ‘safe when pul to their intended use. 

for achieving the objective 3° Manufacturers etc should also inform purchasers about any conditions 

providing his obligation is fulfilled. ~, which have to be observed to ensure safety during use and carry oul oF 

~ + sponsor research for discovery®, minimisation and elimination 
ofany . 

- health sisk the ‘substance may.give rise to. 

‘4 Thereisalsos -duty.for the best practicable means to prevent the 

“ emission into the atmosphere. from prescribed premises of noxio
usor . 

offensive substances and to render such substances as may be
 emitted as 

_ harmless and inoffensive. s ce ae 

78 As far asis ‘reasonably practicable, Pi bee 

Social Security Reg 51 requires persons engaged 1 Beforeemptoyings new worker ane loye f must arran for the ” 

(industrial Injuries) in certain specified occupations worker tobe ving sae examined usua wally by informing his local 

(Prescribed Diseases) involving risk of asbestosis to Pneurnoconiosis Medical ‘Panel. 

Regs 1975 submit themselves for medical 2 The first examination should be carried out within 2 2 months: of the date 

examinations. the employee Grst starts and then further examifiations every 2
 years. 
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140 Hazards from manufacturing operations involving 
raw asbestos would clearly be abolished entirely if 
asbestos ceased to be used in manufacturing. We 
therefore consider first the question of statutory 
prohibition of asbestos use, and the related question of 
a statutory obligation to substitute other materials for 
asbestos or products containing it. But whether or not a 
general ban on asbestos in new products is justified, 
much asbestos will remain in the working environment 

for decades, as a component of products such as insula- 
tion materials, asbestos cement and friction materials, 

whose handling, repair or removal may generate 

respirable asbestos dust. So we consider next what is 
perhaps the most difficult of the questions we face: 
what should be the level to which airborne asbestos dust 

should be controlled in working environments? Finally 

we turn to other aspects of worker protection: ventilation, 
protective clothing, respiratory protective equipment 

and medical surveillance. 

Prohibition 
141 Asa general principle we take the view that 
control of any useful but hazardous material is preferable 
to the ultimate sanction of prohibition. It is very easy to 

say that a dangerous substance or process should be 

banned and to hope that that will solve the problem. 
In our view this is a gross over-simplification of a 
complex equation of interlinked factors. It ignores the 
possibility that prohibition ofa particular substance 

may directly result in an increase in health or safety risks, 

for example from fire, which the use of that substance 
currently prevents or reduces. It also ignores the implica- 
tions of statutorily enforcing substitution by materials or 
substances which at present appear to be suitable but 
may ata later date be found to constitute a risk to health. 
The social and economic consequences of the possible 
closure of factories using the original material or process 
need to be taken into account. 

142 For these reasons, the prohibition of a particular 
substance or process is not a course of action that can 
or should be undertaken lightly. There may, however, 
be circumstances where it can be justified and should be 
done, taking account of specified criteria. We have 
examined all the evidence very carefully to identify as 
candidates for prohibition particular types of asbestos 
and particular processes where it was clear that: 

(a) there was evidence of serious risk and 

(b) the present controls or any future controls have 
not provided or were unlikely to provide a 
satisfactory degree of control. 

The application of asbestos in thermal insulation and by 
means of spraying both, we concluded, came into this 
category. Moreover the risk was so high that we deemed 
it appropriate to make special recommendations on this 
subject in our first report. 

143. In paragraph 115 (Chapter 3) we explained why we 
believe that crocidolite has caused a serious risk to 

health and we take the view that human contact with 

crocidolite should be limited to the minimum reasonably 

practicable. We have been assured that to all intents and 

purposes no raw crocidolite fibre is or has been imported 

into the United Kingdom for some time because of the 

stringency of the existing 0.2 fibre/ml limit. No data is yet 

available to show whether this current hygiene standard 
is effective in preventing ill health from this cause so 
we are unable to say whether this standard, and the 
precautions associated with it, will in the future provide 
a satisfactory degree of control. While the effect of this 
hygiene standard has constituted an effective voluntary 

ban on the importation of raw crocidolite, we consider 

that it would be prudent to reinforce this voluntary 
cessation of imports by an explicit legal requirement to 
prevent the importation of raw crocidolite which should 
also be extended to include manufactured goods in which 
crocidolite is contained. 

Recommendation 1: we recommend that there should be 
a statutory ban on the import of raw crocidolite fibre 
to prevent its reintroduction into the Uk and that this 
should be extended to the import of products containing 
it providing the practical difficulties can be overcome. 
We stated above that this ban should extend to 
manufactured products containing crocidolite as well 
as to the raw material itself. This amounts to a ban on 
the importation of all such products into the United 
Kingdom. We recognise that the proportion of crocidolite 
in the finished products can vary widely, so that such a 
ban would present substantial enforcément difficulties; 
for example, it is hard to tell whether a given fibrous 

material contains crocidolite or whether a particular 
product contains it, perhaps as an ingredient of one 

component. We are nevertheless convinced that the 

justification in principle for the ban that we recommend 

warrants vigorous efforts to overcome any difficulties of 

implementation. It is possible, for example, that sucha 

ban would be more practical if a labelling scheme such as 

we discuss in the next chapter could be made effective on 

imported products. 

Identification of crocidolitein 047915 
insulation materials and 
sprayed coatings 

144 Inour first report we made a number of 

recommendations about work involving sprayed coatings 

and insulation materials containing asbestos. It has been 

pointed out to us that we did not deal directly with the 

definition of crocidolite and the legal aspects of deter- 

mining before work starts whether these materials 

contain crocidolite. It has also been suggested to us that 

we should define more precisely the term ‘containing 

crocidolite’, since different methods of sampling (x-ray 

diffraction, optical microscopy and electron microscopy) 

will yield different results. There are several related 

aspects in the identification of crocidolite which have 

proved difficult in practice; the proportion of crocidolite 

which needs to be present in a sample before the regula- 

tions apply, the methods of taking a representative bulk 
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sample from which this can be ascertained and whether 
all the precautions taken for large scale workon 
crocidolite should also apply to minor repair and similar, 
work. : 

Recommendation 2: we recommend that the term 
‘containing crocidolite’ should be defined and that the 
definition should specify the technique or.techniques of 
analysis to be used and the criteria for deciding whether 
crocidolite is present. 

145 One approach would be to require analysis of all 
such materials containing or suspected to contain asbestos - 
to determine the asbestos type. This requirement i is ~" 
already implicit in Regulation 6 of the Asbestos ° ; 
Regulations 1969, inasmuch as notice has to be given to ‘ 
HMA of all work involving crocidolite. Many résponsible 
building and demolition contractors already carryout - 
bulk sampling before they:start work involving materials 
known or suspected to contain asbestos, and either’ notify 
HMFI or not according to whether crocidolite is found. 
The main practical problem arises with jobs where the — 
quantity of the suspect material is so small thattotreat 
it as containing crocidolite (that is, to use more stringent - 
safety precautions) is cheaper than to have the material. 
sampled and analysed. We understand that some firms 
already choose the cheaper alternative in such cases: . 
that is, when in doubt, they treat the material ascrocidolite 
and notify HMFI. For smallscale jobs, we consider this 

approach sensible. 

Recommendation 3iwe recommend that, ifas at present 
anemploy' er chooses to treatagivensubstanceas 
containing crocidolite, he should continue tobe under 
no obligation to carry out tests to determine whether 
crocidolite is in fact present. 
On the other hand, we believe that the obligation implicit 
in Regulation 6 should be strengthened. 

Recommendation 4: we recommend that, ifanemployer — 
does not treat a substance as containing crocidolite, 
the onus should be on him to show that crocidolite is 
not present if his action is challenged. 
Currently the only satisfactory way of discharging’ that 
obligation in respect of old lagging or sprayed'coatings 
is by bulk sampling and laboratory analysis. In future - 
years, when Recommendations IJ and 2 of our First 
Report are implemented so that asbestos is banned in: 
insulation and sprayed coatings, it may be sufficient for an 
employer to show proof that the material was installed 
after the ban came into effect. Meanwhile the Code of. 
Practice also recommended in our First Report will . 
give practical guidance on work in.those areas. 

Substitution 
146 We now turn to those types of asbestos and 
products containing it for which we consider that 
the ultimate sanction of prohibition is not justified by the 
evidence at present. All processes involving the use of 
these fibres and products at work are subject to the 
Health and Safety at Work etc Act: 1974.and most are 
subject to the Asbestos Regulations 1969. All would be 

70 

- approach. would be toadopt.a system of gradual ~~ 

“es 

within the s scope of thei imptovements to the Asbestos. 
Regulations. that’ we are now Proposing. Nevertheless © 

_ owe feel that something more is needed thar a meré ; 
me tightening of m asures to: ‘protect workers exposed. to. 

asbestos dus the workplace, ora more rigorous . 
enforcement of. these matters. Where a substance such _ - 
asbestos has no clearly defined threshold concentration . 

’ below which'd the: health riski is non-existent there ate: 
obvious advants, dvantages in replacing it with an alternative” 3 
material, ay é 

147° While the eviderice so fara available indicates that | 

the most. commonly used man-made mineral fibres are : ; _ . . 
less harmful to, man than asbestos, animal. experiments — 
suggest that any ‘ill. effects from such. fibres : ‘are related.’ - 
more to the size and. shape of the fibre. thani its chemical 
composition. ‘It follows therefore if the size and shape: . 
of fibres of materials used as substitutes for asbestos are 

similar to those ofa asbestos: there may be &: potential risk. 
"This is therefore ani area in n which one should proceed 

with caution... . : 

148 ‘We have heen advisedithat it it is. doubtful how far’. 

Section 2 of the HSW. Act’ caribetakentorequirean : 
employer. to use'aless hazardous substance in place of © 
asbestos’ even ifi itis ‘reasonably practicable. for him to do’ = 
so. Because ofthis doubt, we concentrate hereonthe — 
principles. ‘of possible. requirements onsubstitution without -. 
considering in’ ‘detail how they might be fittedintothe 
framework of existing “health and safety legislation or, . 
indeed, to what’ extent they’ are: already impliciti in that’ .. 

a ‘legislation: We. urge, however, that our rommendations 
” should be implemented i in such '& way as not to weaken 

“any such implicit requirement. We also emphiasise that:.. - 
none of our, 'fecommendations should be: implemented: . 

- insucha way as to require ‘the precipitate 'substinition of 
asbestos or’ iproducts containing it by alternative materials 

oe whose safety i is itself unknown orin seriousdoubt. ©» 

my . 149 We. have coniidered carefully two. possible - 
approaches, which: ‘are not mutually exclusive. The first 

compulsory substitution. - This would mean that the 
whole range « of.asbestos products: would needtobe . 
examined: ‘periodically by a ‘central authority (Hse) to® 
identify, appropriate candidates for substitution. This 
examination would involve considering factors such as . 
the health : isk ‘associated with each: product. in both | 
manufacture, and subsequent use, its economic import- : 

ance, | the ‘availability of substitutes, theirrelative - | 
performance, and cost and the health risk: associated with | 
them. Such a scheme would, in effect, amount toa : 
gradual: extension: of prohibition. It would be substan- 
tially similar to’ the. programme for: substitution siggested 
in the Tuc’ s. written evidence to the committee and would | 
in our:view, vonly t be accepaies where the criteria setout. 
in para | 142 above applied. "ob. 

150. The second approach w would be to require | 

manufacturers, specifiers and users of products con- - 

, . taining asbestos to’ w weigh caref uly the risks incurred | 

at alternative is significantly less, ao 
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against the benefits conferred, without relying ona 
central authority to determine whether substitution 
should or should not be required in each individual use. 
As acontribution to achieve this, an obligation could 

be placed on any employer who carried on a process 
involving the use of asbestos or any product containing 
it to replace the asbestos or the product containing it 
with a less hazardous alternative, so far as is reasonably 
practicable. In deciding whether it is reasonably practic- 
able to carry out this substitution, an employer could be 
required to inform himself and his workforce about the 
suitability and availability of substitute materials. The 
effect of this approach would be to encourage substitution 
in the case of those processes and products where the 
balance of risk justifies it, while leaving aside, to be 
dealt with by engineering control, those where substitu- 
tion is not justified, for one reason or another, at present, 

15] These two approaches have complementary 
advantages and disadvantages. The first would have the 
obvious merit of providing clear-cut decisions, so that 
everyone would know where he stood. But, given the 

wide range of uses of asbestos, it would be an immense 
task to set up and operate the scheme, since it would 
require the enforcing authority to monitor in detail all 
commercial developments over a wide variety of in- 

dustries. Moreover, since the initiative would rest with 
the enforcing authority, there would be nothing in the 
scheme to encourage industry, either manufacturers or 
users of products containing asbestos, to move along the 
road to substitution in those products for which suitable 
safer alternatives had been developed but where HSE 
had not so far made substitution compulsory. 

152. In contrast, the second approach would be more 
flexible; if significant changes occurred in one or more 
variable in the risk equation, a re-evaluation would 
automatically be necessary. Such a case might occur ifa 
manufacturer developed a new material as a substitute 

for asbestos in some use where no practicable substitute 

existed at present. Moreover manufacturers would have 
a commercial interest in publicising their new products 
and materials and pointing out their implications for 
potential customers in the light of the employer's duties 
under the new requirement, so that the initiative in 
discovering and promoting suitable substitutes would 
rest with employers and manufacturers rather than with 
any central governmental authority. On the other hand, 
with this approach the Jaw would be less clear-cut and 

therefore harder to enforce, and the duty placed on 
employers to weigh the risks from asbestos against those 
from a possibly wide variety of potential substitutes might 
often present difficulties. 

153 There are, however, ways to reduce these difficulties 

and to combine the main advantages of both approaches. 

Recommendation $: we recommend that an explicit 
obligation should be placed on any person who produces 
specifications for or carries on a process involving the use 
of asbestos or any product containing it to consider the 
substitution of asbestos by other materials so far as it is 

reasonably practicable to do so. When doing this he 
should weigh the relative advantages of asbestos and 

"potential substitutes taking into account current 
knowledge about potential health risks, suitability in the 
production and performance of the finished product and 
costs associated with the change. 

154 Tomake the employer's task easier central guidance 

should be given. ° 

Recommendation 6: we recommend that the Health and 
Safety Executive or, the Health and Safety Commission 
as advised by its Advisory Committee on Toxic 
Substances, should provide and publish both advice on 

the general principles involved in conducting the 
evaluation and data on particular possible substitutes so 
that employers can better fulfil their obligations as 
proposed in Recommendation $ above. 

155 Asa first step towards helping Hsc/e implement 
this recommendation, the committee has prepared a 
technical paper on possible substitutes for certain uses of 
asbestos which is contained in Volume 2. 

156 We suggest also that in weighing the advantages 
and disadvantages of substitution an employer's 
obligation should be limited to a consideration of them 
insofar as they affect or arise from his own work activities. 

One might take the view that, if the duty on employers 
were restricted in this way, inadequate protection would 
be afforded to those using products at work ‘downstream’ 
or to individual consumers either at work or in the 
domestic field. But, once substitution has occurred in the 

manufacture of products, the balance of the risk equation 

would swing towards substitution in the use of products 
downstream and such employers would have great 
difficulty in justifying not following suit in order to 
comply with the same obligation. Moreover, the general 
duties in relation to Section 6 of the HSW Act will still 
apply to manufacturers etc in respect of articles and 
substances for use at work. 

157 Limiting our recommended employer's obligation 
only to his direct costs and benefits has been done to 

facilitate its practical application and enforcement. The 
duty is tightly framed and will be workable only for costs 
and benefits which can be identified and forecasted. 
Although we believe that this will make a significant 
improvement to living and working conditions, we 
recognise that the employer's balance of advantage does 
not include the wider social costs of obtaining, using and 
disposing of asbestos. These are real but less clearly 
attributable. 

Recommendation 7: we recommend that the Health and 
Safety Executive or the Health and Safety Commission, 
when framing its advice and future policy on substitutes 
for asbestos, should take into account the social costs of 
obtaining, using and disposing of asbestos as well as 
costs and benefits which can be more easily identified and 

forecast. 

158 We have therefore alongside the continuing 
requirement on employers to weigh risks and act 

71

Union Carbide trial exhibit UC-1462: Asbestos, Volume 1: Final Report of the Advisory Committee on Asbestos, H…
ACL Doc 16579 · Page 65 of 96

Published by AsbestosClaims.Law

asbestosclaims.law/library/16579/65

https://asbestosclaims.law/library/16579/65


accordingly, a positive commitment by the enforcing 
authorities to assess the social costs and benefits of 
substitution. 

Control limits: criteria for 
determination 

159 Wenow turn to those situations where both 

prohibition and substitution are either inappropriate or 
(as in the repair or removal of old asbestos-containing 
products) incflective in the short term. We have failed in“ 
Chapter 3 to identify a threshold below which there is no 
evidence of adverse effects. Clearly this suggests. that there 
should be a continuing requirement that exposure to all 
forms of asbestos dust should be reduced to the minimum — 

tharis reasonably practicable. We shall return to the 
interpretation of this requirement in para 166 below. 

160 Experience has shown that a general exhortation, 
by itself, is inadequate and limits on exposure need to.be 
fixed, linked toa specified procedure for measurement, — 

to provide clear levels which must not be exceeded. 
Confusion sometimes arises from the mistaken belief 
that such limits are clear lines of demarcation between 
safety and danger. But such.a demarcation is clearly 
impossible in those cases, of which asbestos is one, 
where no threshold has been identified. We wish to 
emphasise, therefore, the limits we propose must be 
viewed with this knowledge in mind. 

161 Astherei is no apparent threshold below which 
exposure to asbestos dust entails no risk to human i 
health, we believe that it is inappropriate tocontinueto ~ 
control exposure levels in terms of a ‘hygiene standard’ 
as has been done hitherto. Such a concept is misleading 
in the case of asbestos as it implies a level of exposure 
below which exposure is safe. We have therefore sought 
an alternative term which more accurately reflects the 
current state of information, taking account of the 
medical evidence in Chapter 3 and the ability.ofemployers 
and others to control and reduce exposure to asbestos - 
dust. As what we are concerned to achieve is the 
controlled and progressive limitation of the levels of 
exposure, we propose that in future the term ‘hygiene 
standard’ should be replaced by ‘control limit’. In our 
view this new concept is intended to represent 8 realistic 
level of airborne concentration of dust, closely associated 
with the relevant legislation, above which no person’ 
should be occupationally exposed. 

Recommendation 8: we recommend that the term 

*hygiene standard’ should be replaced by ‘control limit” 

dust. 

162 Wehave considered a number ofapproachesto 
setting contro! 'limits. One possibility istoestablishor + 
Gefine an acceptable level of risk in some way related to: 
society's wishes and then to use Table 2] toconvert this . . 
to a limiting concentration. But we think that society. : 
has not yet developed any method or basis for defining 
acceptability in this sense, and we therefore rejected: 
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.centration of asbestos dusti in the workplace ; at which’ OR 

_ further expenditure of effort to lower that level is out of os yt 
all proportion.to the reductions thereby achieved i in the ae 

' whether this riski is commensurate with that. incurred i in. 

* workers.in'the dustiest processes which will bes sohi eh 

for the assessment and control ofexposuretoasbestos *" easier to control (as: shown wn Appendix, Aby the 

this approach as unrealistic. We then looked at tthe pe 
possibility of €quating the risk of excess mortality from 
asbestos exposure \ with other, somewhat similar, tisks 
in the work: environment and then selecting’ a control: 
limit from Table 21: ‘This we rejected because we felt - 
that the costs.of| reducing risks, even similar risks, will yoo as 
vary widely between industries andif;i inthecaseof  - : oe . ae | 

. ‘asbestos, af urther | significant reduction of the risk could 
be achieved'at. reasonable cost, then we feel that this 

should be'‘donei irrespective, of the, relative risks and 
‘costsin other industries. By the same token, we. felt.” 
“thatit would bei inappropriate to select control limits for: 
asbestos by trying | to: equate the cost ¢ of control measures a ae . 
with those in other industries. | a ed ane, 

163 An sliernative approach i isto 0 identify the con-' OS 

risk of contracting ‘asbestos-related diseases. If this - . 
approach i is applied tothe processes where: reductions Sable 
are most difficult, the selected level will by definition ber. 
achievable there, and all other parts of industry will be * ve 
‘able to do better. They will moreover be expected todo . 
better through the: requirement | set out in our interim | , : me 
statement and, considered fi urther below to ‘reduce 

_ exposure to.the lowest limit thatis teasonably practicable. 
. The risk associated with ihe control limit selected i in this: 

way might'still be ‘unduly high; to determine this, it wile 7 a E ; 
be necessary:to: return, to Table 21'in order,to findout -:, _ wh of m 

industry.and commerce, or whether i it-will lead toa a a ; 
predicted pattern. of future disease incidence. among. ae 

as to be unjustifiable. If this were: the case,,we would -. “ Pe | 

have to recommend: that. these processes be ‘banned. - te 

Even if this is not the case, the. obligation: remains to 
reduce dust levels still further in those processes where © =~ 
itis reasonably practicable. Itis important: to remember ” ae o 
that, with this approach, the control limit represents’ 
the upper limit. of pénmited exposure, not a: ‘safe’. level 

dust control i is necessary.” 

164 We have coehied th that: ‘on a balance, ‘this last’ io oe oe oy 
approach, although not ideal, represents the: ‘best: —— 4 
available solution ina difficult situation. Iti is obvious ! 

* from the evidence given tous that any control level | 

based on this approach could: vary. markedly according , ° re 

tothe process't considered. For example, dust emissions: . oe 

_ ia the manufacture of asbestos cement sheet are muuch . .. an 

reported dust concentrations in the range of upto. 

0.6 fibres/ml in. the early stages of the process a and uP. 

toabout-! fibre/iml i in cutting/handling) than in the... 

manufi acture of as bestos textiles (where the dust | 

concentration sometimes rises above 2 fibres/m! and. 

. respiratory protective equi ipnient needs to be worn). 

~ Itwould have been possible'to Suggest a different © 

contro! level foreach of the many processes. But there». 7 

are several objections to this ‘approach. First of allit . : 
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would mean categorising every process. This would be a 
Jong task and there is always the possibility that processes 
could be inadvertently omitted, thereby escaping 
Statutory control. Secondly, it would suggest that a 
certain level of risk is more acceptable in some processes 
than others: an impression which we would not wish to 
create, 

165 We therefore believe that it would be better to set, 
for the whole of the asbestos industry, a single control 
limit for each type of asbestos, and that this set of limits 
should be embodied in legislation. This would provide a 
clear and unambiguous standard which we feel should be 
achieved in practice whether it is easy or difficult to do so. 

Recommendation 9: we recommend that a single control 

linut for each type of asbestos should be applied to all 
Processes involving asbestos or products containing it, 
and that this set of limits should have legal backing. 

166 Possible approaches to regulating the more difficult 
processes are considered further in paras 197 and 21) 
below. However we wish to avoid a situation where a 
control limit intended as a maximum can be met easily 

and serves to discourage further efforts to reduce 
exposure. Indeed we recognise that in such cases a control 
limit could have a perverse effect and lead to reduced 

vigilance on preventive and precautionary measures. 

There should therefore be a requirement overriding the 
contro] limit to ensure that better dust control continues 
to be sought and obtained in processes which can be more 
easily controlled. ~~ 

Recommendation 10: we recommend that legislation 
should be prepared making clear that an overriding 
requirement to reduce exposure to asbestos dust to the 
nunimum that is reasonably practicable should be 
applied in conjunction with Recommendation 9. 

Control limits: sampling and 
evaluation 
167 Before any figure can be set for a control limit, the 
method of sampling and evaluation must be defined. Inour 
second report we recommended that the membrane 
filter method should continue to be used until better 
methods were available. The Central Reference 
Laboratory, which we also recommended, has been set u p 
and is working to produce a standard method for the 
evaluation of samples which will be described by the HSE 
in a guidance note specifying evaluation procedures 
precisely and unambiguously. 

168 In Chapter 3 we drew attention to the difference 
between personal and static sampling. Dr Steel, in 
Volume 2, shows that the ratio between result of personal 
and static sampling at textile processes varies within a 
range of about 0.5 to 17 depending on the process but 
only rarely (generally when dust levels are low) is the 
result of a personal sample less than that of a static 
measurement. 

Recommendation 11: we recommend that, for the 
Purpose of assessing compliance with control limits, 

industry, enforcing authorities and others should use 
persona] sampling employing the membrane filter method. 

169 This is not to say that static sampling using the 
membrane filter method, instruments providing 
continuous readouts or others, are unnecessary or 
without value for assessing gencra] background 
contamination, for assessing levels at particular points in 
the workplace or for identifying and locating plant 
failures. All these techniques have their place, but for 
testing compliance with control limits we think personal 
sampling using the membrane filter method should be 
used. We do not suggest that such tests should be carried 
out all the time at all jobs; the appropriate frequency will 
vary from one job to another. 

170 All our estimates of ill effects from asbestos are 
based on the Jong term cumulative intake. To be 
completely sure of assessing a worker's long term 
cumulative intake it would be necessary to have him wear 
a personal sampler all the time he is exposed to asbestos 
dust. This is quite impracticable, and it is necessary to 
find some compromise by selecting a duration of sampling 
time which will give a reasénably representativeindication 
of the dust levels to which the worker is exposed, and at 
the same time be a practical proposition on the shop floor 
and in terms of the resources which need to be allocated 
to dust estimations. 

171 The hygiene standards which the Health and Safety 

Executive apply at present in enforcing the Asbestos 
Regulations 1969 and the Health and Safety at Work etc 
Act 1974 are set out in the Hse’s Guidance Note EH 10. 
Currently the limit for crocidolite is based on a ten minute 
sampling time, while for other types of asbestos limits are 
set for both any four-hour period and any ten minute 
period. But there is a variation of concentration ina 
workplace with both time and position, so that the effect 
of ensuring that each worker is never, or only very 

seldom, exposed to dust in excess of the appropriate 
limits over any period of four hours or ten minutes is to 
hold longer-term average exposures to a lower level. 
The amount by which longer-term exposures are reduced 

ata given workplace depends on how variable the dust 
samples at that workplace are and how closely the 
proportion of samples complying with the limit 
approaches 100%. For example, the long term average 

sample is likely to be lower than the occasional high short 
term sample by a factor of about 2 or 3 in very uniform 
conditions and perhaps lower by a factor as great as 10 if 
the variability is great and the control limit is 
vigorously applied so that it is very rarely exceeded (see 
Appendix M). 

172. For operational and enforcement reasons it is not 
easily practicable to set limits related to periods of more 
than about four hours. The implication is that the long- 
term avcrage exposure would thereby be held between 
2 and 10 times below the control limit applicable for this 
period. 

Recommendation 12: we recommend that the control limit 
for each type of asbestos could most reasonably be 
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applied to the result of measurements taken during a 
four hour sampling period. 

173 Even then there are problems of contro] when 
short tasks are undertaken in several locations withina 
single shift and there are other situations (such as may 
occur on building sites) where a shorter sample is either 
unavoidable or more appropriate. In these cases a 
suitable sampling regime to be used in any particular 
case should be the subject of consultations between the 
factory inspector, employer and workers” representatives 
concerned and the results of sampling made available to 
the workforce. 

Recommendation 13: we recommend that where it is not 
reasonably practicable or appropriate to collect informa- 
tion covering the whole four hour sampling period, the 
shorter sample decided upon should be treated as 
representative of the longer period with no concession 
given to the control limit. Where both four hour and 
shorter samples are available for the same situation, the 

four hour sample should be used to assess compliance 
with the control limit. 

This is more restrictive than the current position which 
provides an increase in the short-term limit by a factor 
of 6 for chrysotile and amosite. If, however, information 

applying to the same location and including the same 
period is available for a longer time, up to a maximum of 
four hours, then this information should override the 

short-term result. The control limit would then apply to 
the Jonger-term results. Where it is not possible to take 
samples over a full four hour period, the results from 

sampling for a shorter time are the only guidance 
available on exposure levels and their variability. These 
samples must therefore be used, without concession, to 
assess complaince with the control limit when necessary 
of more appropriate to do so. 

174 These recommendations should not, however, 

be taken to preclude the use of short term samples for 
purposes of process control. Process control includes 
methods such as segregation, enclosure, and exhaust 
ventilation, the effectiveness of which employers and 
workers will wish to measure. Air sampling expressly 
designed for this purpose is useful to all concerned even 
if the results do not relate directly to monitoring of 
occupational exposure. It provides a feedback on the 
performance of controls and should be regarded as an 
integral part of the process itself. 

175 We have already described in Chapter 3 the effects 
of the change to modern sampling and evaluation 
techniques. Taken together, these have the effect of 
increasing measured fibre counts by a factor between 
about 2 and 5. Combining this factor with the effect just 
described of applying the control limit to four hour 
samples rather than to long-term averages such as those 
which underlay the British Occupational Hygiene 
Society's conclusions in 1968, we find that, ifa limit 
around 2 fibres/ml is carefully observed, the exposure of 
individuals over a lifetime seems likely to be between 4 

and 50 times lower than the cumulative exposure 
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estimated to correspond to that dust level in epideraio- 
logical studies such as that of the BoHs. 

Control limits: application of 
criteria 
CROCIDOLITE 

176 We have already recommended a ban on crocidolite 
in manufacture and on manufactured products containing 
it. But some crocidolite will remain for a number of 
years in products likely to release respirable fibres when 
work is done on them: for example, in sprayed coatings 
and non-rigid pipe and boiler lagging, which were the 
subject of our first report. We therefore need to recom- 
mend a control limit for the protection of workers in 
contact with these products. 

177 In 1969, HaFI adopted a limit for crocidolite of 
0.2 fibres/ml averaged over ten minutes. This is one 
tenth of the four hour limit set for chrysotile and amosite, 
in recognition of the evidence then available of a special 
link between crocidolite and mesothelioma. We are 
advised that this level can be achieved scarceJy anywhere 
by engineering controls. Nearly all processes involving 
crocidolite where the Asbestos Regulations 1969 apply 
therefore bring Regulation 8 into play: that is, workers 
must be supplied with protective clothing and approved 
respiratory protective equipment. The same obligation is 
enforced under Section 2 of the HSW Act in places Which 
do not come within the scope of the Asbestos Regulations. 

The provision of protective clothing is discussed in more 

detail in paras 226-229 below. 

178 No information is available on either the levels of 

exposure or the effects on the health of people outside 

the controlled working area and we therefore have no 

evidence on which we could recommend a change in 

the control limit at present. We do, however, propose 

that the sampling period should, as for chrysotile and 

amosite, in future be four hours in line with our recom- 

mendations 12 and 13 above. This relaxation of the 

current hygiene standard is more apparent than real, 

in view of the special precautions for working with 

crocidolite and the guidance on implementing our 

earlier recommendations. 

Recommendation 14: we recommend that the control 

limit for exposure to dust from activities involving 

crocidolite should be 0.2 fibres/mJ for a four hour 

sampling period, subject to recommendations 10, 12 and 

13 above. 

CHRYSOTILE 

179 If we apply the approach described in para 164 

above, our first task is logically to determine, in respect 

of each process involving asbestos, the point at which 

any further reduction in airborne dust cannot be achieved 

with any reasonable further expenditure. But we decided 

that it would be better to set a single limit for all processes 

involving asbestos, in manufacture, use and disposal. 

It scems best, therefore, to seek the limit which meets 

(- 

~~ 
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- the criterion set out in para 163 in those processes which 
account for the greatest amount of asbestos fibre used in 
Britain today, and then to consider whether this is 

widely at variance with the limit one would have chosen 
if one had applied the criterion to the remaining pro- - 
cesses. We must then consider, in the light of Table 21, 
and para 175 whether this limit is acceptable on other 
grounds. 

180 Before we go further, three points must be made. 
First, we have not considered those processes which are 
always so dusty that they cannot come close to meeting 
even the present 2 fibres/m! standard by means of 
engineering controls (such as stripping sprayed asbestos 
coatings, the new application of which we have 
recommended in our first report should be banned). 
In these processes, protective clothing and respiratory 
protective equipment are necessary even now for 
compliance with the hygiene standard, and would 
continue to be necessary with any reduced control limit. 
So, paradoxically, reducing the control limit would have 
litde effect on the cost of carrying out these very dusty 
processes. The processes for which questions of cost 
arise are those for which meeting a reduced limit by 
means of engineering controls is at least a prima facie 

possibility, and it is these processes that we shall 
concentrate on. 

181 Secondly, although we discuss below the impact 
ofa reduced control limit on individual processes, we 
understand from HMFI that the variation in dust levels 
ata single given process as carried on at different 
factories is often greater than the difference between the 
mean dust levels for different processes. Even in respect 
of a single process, therefore, the economic impact of a 
reduction in the limit would be very different in different 
factories. Thirdly, HMF] tell us that the stage has been 
reached in many workplaces where the way to achieving 
the greatest reductions in airborne dust levels is not the 

introduction of improved exhaust ventilation but through 
discovering and encouraging the work practices which 
generate the least dust. Ergonomics is therefore also 
important in controlling dust levels. 

182 The processes which account for the greatest 

amount of asbestos fibre used in Britain today are those 

involved in the manufacture of asbestos cement products. 
These accounted for more than one-third of the asbestos 
imported into Britain in 1976 (Chapter }, Table 6). 
We will therefore, as an example of our general approach, 
apply to asbestos cement products the tests set out in 
paragraph 163 above to illustrate how we approached 
our recommended control limit for chrysotile asbestos. 

183 In manufacture, employers tell us that while 
current levels may vary considerably between factories, 
dust concentrations at the majority of operations are 
below | fibre/m), common exceptions being fibre 
blending and various cutting and sawing operations 
and about 70 per cent at finishing operations were less 
than 0.2 fibres/ml although some others exceeded 
1 fibre/ml. 

184 Employers tell us that to reduce counts universally 
to 1 fibre/ml on a four hour time weighted average 
(Twa) basis in manufacturing operations would require 

“acapital investment in extra extraction equipment and 
other adaptations of £500 000 and additional running 
costs of between £120 000 and £150 000 a year (bringing 
total running costs to £300 000). This would put the 
price of asbestos cement products up by about 13% 
and result in some Joss of niarket share. Allowing for 
reduced productivity, the full increase in price has been 
estimated at between 3 and 5%. Employers conclude 
that in the manufacture of asbestos cement products it 
would be practicable to achieve a 1 fibre/m! standard 
at a cost they could meet - but they estimate it would 
take 18/24 months to install the necessary equipment. 

185 On the other hand, to reduce the control limits 

substantially below } fibre/ml in the manufacture of 
asbestos cement products would, we are told, pose much 

greater difficulties. In the case of many of the older 
plants, manufacturers doubt whether a further reduction 
could actually be achieved by means of engineering 
controls and some plants would need to be closed. Where 
it might be possible, they estimate that the cost might be 
of the order of £1 000 000 and about five years would be 

required for implementation. A reduction in United 
Kingdom production would result and where these 
materials continue to be used there would be an increase 
in imports. . 

186 It is much more difficult to assess the problems of 
implementing more stringent control limits in the use of 
asbestos cement products, particularly in construction 
work as dust concentrations measured on the basis of a 
four hour Twa depend largely on the type and duration 
ofthe operation, whether hand or power tools are used, 

whether the work is damped, and whether it takes place 
in the open air or in a confined space. Machine sawing of 
asbestos cement products without exhaust ventilation can 
give rise to dust levels of up to 20 fibres/ml during the 
operation and even hand sawing for a period of four 
hours (an unlikely event) will produce levels of the order 
of 2-4 fibres/ml. However if hand sawing is only carried 
out for ten minutes in the open air and the worker is not 
exposed to other sources of asbestos dust forthe remainder 
of the period the four hour Twa exposure can be reduced 
to about 0.1 fibre/ml. Similarly effective local exhaust 

ventilation for power operated saws and water sprays for 
cutting pipes can reduce dust levels to below 2 fibres/mi 
over a four hour period. 

187 Employers take the view that in the use of asbestos 
cement products in new buildings and works, the current 
2 fibres/m! standard can be met but with some difficulty. 
A reduction toa Twa of } fibre/m! over four hours need 
cause no problem in outdoor work nor in indoor work 
which is generally intermittent provided that hand tools 
are used. However they foresee difficulties in persuading 
workers to reduce exposure by these means. Similar 
arguments apply to obtaining the necessary reductionin 
exposure by the use of dust respirators or the provision of 
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exhaust ventilation on portable power tools. No difficulty 
is envisaged in meeting a | fibre/ml four hour Twa control 
limit in repair and maintenance work because of the 
short time involved. 

185 Employers however, conclude that a more stringent 
contro] limit than } fibre/ml in the use of asbestos cement 
products in new construction work is not practicable. 
Their views are not based on the conclusion that it is not 

technically feasible to reduce exposure still further by 
the provision of engineering control or by the provision of 
persona! protective equipment but on the belief that these 
measures are likely to be unacceptable and unenforceable 
in the particular conditions pertaining on construction 
sites. They take the view that the effect ofa more 
stringent standard than } fibre/m] over four hours would 
would probably result in the abandonment of asbestos 
cement products for construction. 

189 Weconclude, on the basis of the evidence available 

to us, that it should be possible within eighteen months 
or So for industry to take the steps necessary to comply 
with a more Stringent control limit of 1 fibre/ml on the - 
basis of a four hour Twa which the whole.of the asbestos 
cement manufacturing industry can reach. Such a limit 
should be achievable too, in the use of asbestos cement 

products in the construction industry but this will clearly 
need an effective programme in training and education of 
management and employees to ensure that proper 
precautions are observed. This would be facilitated by 
the development of more sophisticated engineering 
controls for portable tools which are both more efficient 
and convenient for use. 

190 While it is obviously practicable to reduce exposure. 
still further in certain processes in manufacture, we 
accept that theré are considerable technical and human 
problems in doing so in other fields, particularly in the 
use of asbestos cement products in construction. Any 
further reduction in airborne dust levels would involve 
very much larger expenditure and a longer time scale 
to implement. In some areas employers take the view that 
further reductions are not technically feasible. 

191 Froma similar examination of other parts of the 
asbestos industry, it appears that a control limit of 
1 fibre/ml is already or might in the near future be attain- 
able for most processes and products. More detailed 
information for individual cases is given in Appendix N 
which should be read with Appendix A. The committee 
does not necessarily accept without question the costs’ 
estimated by employers of meeting such a revised control 

- limit. All costs quoted are for 1976. Figures supplied by 
the industry suggest that it would bereasonable toincrease 
all stated costs by a minimum of 10 per cent per annum 
to take account of inflation. 

192 From the review of the likely impact of a four hour 
Twa of 1 fibre/ml limit (see Table N2) it seems likely that 
considerable difficulty would be experienced in the 
manufacture of asbestos textiles and friction materials. 
This would indirectly affect the cost of processes and 
products where these components are used. But, on 
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balance, we consider that the problems that are likely.to 
arise, when compared with the bencfitsin terms ofa. 
reduction in. the health risk, are’ not serious enough to. 
deter us from: our preference for the early introduction of 
an industry-wide control limit of 1 fibre/ml for cht. 
It remains, therefore, to determine whether the risks of: 
disease at 1 fibre/ml i is unjustifiably high among workers. : 

exposed to asbestos dust. . 

193 Todo this we must tui to Table 21 which shows - 
the dust concentrations that would: ‘probably produce — 

the shown: ‘excess mortality from lung.cancer after SO. 
years exposure according, to linear dose response models 
~ 50 years being likely to provide a considerable safeguard a 
because, in the future, shorter working weeks and 

reductions in overtime are likely to-affect materially the 
| . ‘ 

accumulated exposure: But to determine theeffectsofa .. 
given control limit, the results need to be expressed the 
other way round. Table 24A i is interpolated from Table 21, 
which shows that the total excess mortality fromlung — 
cancer and asbestosis caused by. 50 years exposure toan - 
average level ofl fibre/m! might range from 0.4 & to 5% Q 
of those exposed at that level: assuming excess mortality, 
can be attributable equally fo.lung cancer: and asbestosis. Oo 
The results thus:depend critically onthe conversionfactors . 
employed. The wotst case is represented by the Rochdale 
data. But this takes no account of the improved dust: 
sampling and counting techniques and changing smoking 
habits. . ! e 

194 We propose here to disregard the differences. ., 
between personal and static sampling which if included 
might appear to reduce the risk estimate. ‘Nevertheless . 
we must take account ofthe. modern: counting methods | 
by applying a factor of about 2. This would suggest that, 
ina population exposed tol fibte/m]. fora ‘period: of. 50: 

"years, the excess mortality might be in, ‘the range. of . 
0.2 - 2.25%. If a 1 fibre/ml limit is observed strictly ° 
during short sampling periods, i it is appropriate to sebly 
the factor suggested i in pata 171 to calculate the effect 
on long-term exposure. This factor’ was: stated to. be", 
about 2 or Jin workplaces where dust conditions ate 
uniform and about 10 where the variability is great and’ 
compliance is strict. The excess mortality predicted for 
those exposed to these levels.for $0 yearsistherefore. . 
likely to be: within the range of about 0.2% and 1.25%, » 
according to the nature of the process arid the level of 
achievement in complying with the limit. ‘Not all 

asbestos workers will, by any means, be exposed at the Lo 

contro] limit level for 50 years, and through all these .. 
calculations it is important to bear.in mind the qualifi- 

cations given. in: paras 87-91 and Table.17 of Chapter 3. 

195 Itseems clear, then, that « control limit for 

- chrysotile based ona four-hour time weighted average 

(twa) of 1 fibre/m! could be introduced with a con- 

sequential reduction’ in asbestos related-disease at the 

economic and: social cost set out in this chapter andin - 

Appendix N. It\could: be implemented. fairly quickly; for 

example, industry. suggests that the observance ofa. 

1 fibre/mil level in asbestos cement products could be 

achieved in 18-24 months, although some processes and © 
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Table 24a Estimated excess mortality after 50 years exposure to 
1 fibre/m! chrysotile. (Interpolated from Table 21) 

Excess Total* 
mortality excess 

Conversiont from lung mortality 
Study factor ecancer(Y) (% 

Quebec § 02 0.4 
2 0.S 1.0 
i ! 2.0 

Enterline (production  $ 0.4 0.8 
workers) 2 1 2 

1 2 4 

Rochdale _- 2.5 $.0 
2 1.5 2.5 
$ 0.5 1.0 

*Assuming mortality from exposure tochrysotilecanasan 
approximation be attributed equally to lung cancer and asbestosis. 

See Table 21. 

sectors of industry present more difficulties. With 
allowance for consultations on this report and subsequent 
regulations as well as the industry’s own adjustment, we 
believe it is possible to propose a practicable timetable 
in the near future for the limit to be introduced. 

Recommendation 15: we recommend that the control 

limit for exposure to dust from chrysotile asbestos 
should, with legal backing, become 1 fibre/ml by 

1 December 1980, subject to Recommendations 10, 12 

and 13 above. 

196 There are many processes with average dust levels 
already at or near | fibre/ml where compliance with such 
a limit will present little or no difficulty. At some proces- 

ses where typical dust concentrations are now above 

1 fibre/mi it may be relatively straightforward to achieve 
compliance by devising and introducing intrinsically 
less dusty wosking methods without having to make 
large changes in exhaust ventilation systems. This is 
especially likely to be true of the handling, inspecting 
and packing of finished products such as asbestos 
insulation board. We recognise, however, that some 

processes will probably remain (eg in asbestos textile 
manufacture) where, even when all practicable steps to 
reduce dust are taken, compliance with a I fibre/m! 

four-hour Twa control limit will not be feasible by 1980. 

Since we would not wish our proposed time scale to be 
applied so inflexibly that these processes are forced to 
close down, this presents a problem. 

197 We have considered three possible approaches: 
(a) exempting specific processes from the new control 
limit, (b) applying the limit to different processes accord- 
ing to different time scales, and (c) enforcing the limit 
flexibly. The third approach has the advantage of avoiding 
the need to identify explicitly in advance those processes 
to which an exemption or deferment would apply - 
potentially a difficult exercise, given that, as we have said, 
differences in dust levels between factories are at least as 
great as differences between processes. But, while we 
would expect the Factory Inspectorate or any cther 
enforcing authority to use discretion and common sense 
in enforcing any new control limit, just as they do with 
all statutory requirements of health and safety legislation, 

we think that to rely entirely on this approach would be 
unsatisfactory. It would impose on the Factory 
Inspectorate the burden of deciding where leniency was 
justified and where it was not, and would leave employers 
and employees in doubt about precisely how the law 
was to be interpreted in relation to their own work- 
places. On the other hand, the first approach (that of 
exempting some processes from the scope of the new 

limit) is unacceptable because it carries greater risks than 

others. This implication could be avoided only if each 
exemption were linked to an expiry date. This approach 
would then be virtually indistinguishable from the second 
that we considered: specifying different time scales for 
different processes to comply. On balance, we favour this 
alternative. : 

Recommendation 16: we recommend that the Hse should 
examine with representatives of the employers and 
employees concerned those particular processes where 
there appear to be difficulties in meeting the timetable 
recommended for the application of the control limit for 
exposure to dust from chrysotile asbestos. 

198 In looking at these processes, all parties will need 
to bear in mind, as an alternative to deferring the 
application of the new limit to a given process fora 
few months, the possibility of relying on respiratory 

protective equipment and protective clothing as a 
“second best’ method of securing compliance, especially 
for processes where individual workers are exposed only 
occasionally to relatively high dust concentrations. 

AMOSITE 

199 We have also considered the contro! limit for 
amosite. Many of the longer term uncertainties 
surrounding chrysotile apply t6 amosite, so what 
we say in paras 212-218 below will apply to both. 
Looking to the shorter term, the principal difficulty in 
interpreting the effects of amosite upon health is that 
very few definable groups of workers have been exposed 
to amosite who have not also been exposed to crocidolite, 
particularly in the UK, or chrysotile, particularly in the 
USA. 

200 Asanexample, for reasons developed in Volume 2 

(Relationships of medical effects to fibre type) we 
consider the majority of the cases of mesothelioma 
reported in insulators in the USA have probably been 
associated with exposures to mixtures of amosite and 
chrysotile. However, eleven mesotheliomas were reported 
among 933 workers in a factory making insulation 
material from amosite and there are four well attested 
cases of mesothelioma diagnosed for domestic contacts 
of workers with amosite. 

201 Evidence of the ability of amosite alone to produce 
lung cancer draws on the experience of the workers at a 
factory in the usa which manufactured insulation 
materials (see Reference 21, Chapter 3). This study 
shows excess risks of lung cancer after very short 
exposures to amosite dust (see Table 16, Chapter 3) 
and, although quantitative URS dust 

77

Union Carbide trial exhibit UC-1462: Asbestos, Volume 1: Final Report of the Advisory Committee on Asbestos, H…
ACL Doc 16579 · Page 71 of 96

Published by AsbestosClaims.Law

asbestosclaims.law/library/16579/71

https://asbestosclaims.law/library/16579/71


concentrations are not available and the observation 

has been made in only one study, the most likely 

inference is that the risk of lung cancer for men exposed 

to concentrations of amosite asbestos was higher than 

that for men exposed to similar concentrations of 

chrysotile dust. Exposures of insulators in the USA to 

concentrations of mixed amosite and chrysotile dusts 

have also been associated with very high relative risks of 

lung cancer. 

202 From this and other information given in 

Chapter 3 and Volume 2, although there are no strictly. 

quantitative data, the medical evidence suggests that 

amosite has been probably more dangerous than 

chrysotile but less dangerous than crocidolite in respect 

of mesothelioma and possibly also in respect of lung 

cancer. We thereiore believe that for the short term a 

control limit should be recommended which is lower 

than that for chrysotile but above that for crocidolite, 

that is, between 1 fibre/m! 4 hour Twa and 0.2 fibres/m! 

4hour Twa.’ 

203 Employers have said that the effect of such a limit 

would be to put an end to the use of amosite in the UK. 

This would affect two types of product: insulation boards 

for fire protection and asbestos cement pipes. 

204 Employers have told us that a control limit in the 

near future of below 1 fibre/ml 4 hour Twa would 

constitute an effective ban on the use of amosite in the 

- manufacture of insulation board, and this with a 
reduction in the control limit for chrysotile to | fibre/ml 

4 hour Twa would almost certainly lead to the withdrawal 

of insu!ation board containing asbestos from the market 

and its immediate replacement by other products. They 

believe that a further reduction is not technologically — 

feasible to comply with at present. 

205 Inthe employers’ view particular problems would 

be encountered in trying to comply with a reduced limit 

during installation and use of insulation boards on site. 

Employers have told us that even if the manufacturing 

processes could be adapted to comply with a more 

restrictive limit, the inability of users to do so would 

render sales and thus production impossible to maintain. 

They believe compliance would be impossible to achieve 

on site by the use of engineering controls alone and 

consider that the adoption of our recommmended limit. 

would necessitate substitution of asbestos products in this 

field. . 

206 For asbestos cement employers have told us that 

the position is more complex. The special characteristics 

of amosite fibre are held to improve technical 

performance and facilitate manufacture so that higher 

productivity can be achieved rather than being an 

essential component of the finished product. Without 

amosite it may still be possible to produce small diameter 

asbestos cement pipes, but only at a slower speed and 

consequentially greater cost. We have been told that the 

manufacture of large diameter pipes would be 

uneconomic without amosite, and that this part of the UK 
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industry could ceese toenistif a control limit below. O
° 

1 fibre/m! 4 hour. Twa was introduced. . nts os 

207 We have paid particular attention to the ; 
availability and suitability of substitutes for amosite 
asbestos. In respect of fire-resisting insulation boards, the. 
industry has advised us. that alternative products not = 
containing asbestos are now in the course of development 
with good prospects of success in some areas. Inother =. 
uses, especially those involving thinner materialsand "= “ 
applications for high temperature resistance, asbestosis 

still considered to be anessentialcomponent. “ 

208 | Employers believe it is economically essential to 

continue producing asbestos-containing materials in 
parallel with the development of substitutes. They. 

estimate that the cost of substitutes is up to 30% higher 

than the asbestos they replace and, in the face of. 

customer resistance, need to,subsidise their selling price’ 

from sales of the original product containing asbestosto 
retain a viable market share. 

209 ‘Although'employers therefore strongly advise - 

against any lowering of the control limit foramosite in. . 

the near future,and with some processes (including * 

treatment of raw fibre, sanding, sawingand finishing) - 

occasional counts above:2 fibres/ml can stilloccur, 

monitoring of dust concentrations by employershas . 

shown that for a substantial proportion of production — 
processes in insulation board manufacture,exposure 

levels are being reduced. Measurements taken by HMFL 

for different employers and jobs support this trend. They © 

show that between 1972.and 1975 about 60% ofresults in 

manufacturing and about 35% in finishing of insulation - 

board were below I fibre/ml, and samples taken by HMFI. ©” 

in the asbestos cement industry between 1972and 1975: 

show 63% of results below 0.5 fibres/m! and 40 % below 

the 0.2 fibres/ml ae 

210° ‘Taking account of all the facts before us; including
 

employers’ views of the practicaland commercial = 

difficulties of taking such a step, we adjudge thatatthe.° 

present time a reduction in the contro! limit for amosit
e -.. ; 

between that of chrysotile and crocidolite is desirable... 

Recommendation 17: we recommend that the control” * 

limit'for exposure to dust from amosite asbestos should .. 

with legal backing become 0.5 fibres/mi by! December: ° 
1980, subject to Recommendations 10, 12 and 13 above. 

211 Aswith the limit for chrysotile, we recognise that 

there will remain some processes where, having taken all: 

reasonably practicable steps to reduce dust, complia
nce - 

with a limit for amosite of 0.5 fibres/ml for the appro- _ 

priate sampling period will not be feasible inthis tim
e... 

Recommendation 18: we recommend that the Hse should 

examine withi the. representatives of the employers an
d 

employees concemed ‘those particular processe
s where 7 

there appear to be difficulties: in meeting. the timetable 

recommended for the application of the control l
imit. 

for exposure to dust from amosite asbestos. 
- 

1 H 
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Control limits: alonger-term 
solution 
212 We have suggested in the preceding paragraphs a 
reduction in the control limits for occupational exposure | 
to chrysotile and amosite, which we suggested should 
come into effect by ! December 1980. We now turn to 
the Jonger term: the steps to be taken beyond the end of 
1980. Here we are less definite. One reason is that the 
further ahead one Jooks the more reasonable it is to 
think in terms of controls extending beyond asbestos to 
other fibrous dusts which have biological effects similar 
to asbestos. This committee is not equipped to answer 
the large questions which arise here, although we suggest 
in paragraphs 216 and 217 why these questions are 
important and how they might be tackled. 

213 Asecond reason is that technological change and 
increased medical knowledge are more likely to render 
long-term recommendations obsolete than short-term 
ones. Nevertheless, having said that we are not suffici- 
ently certain about the degree of risk which seems likely 

to remain even when a | fibre/ml and 0.5 fibres/m! limits 

are achieved, we cannot avoid saying something about 

how we think that risk might be further reduced, going 
beyond, if possible, the continuing requirement already 

recommended to reduce asbestos exposure to the mini- 

mum reasonably practicable. 
There are also important issues affecting any longer- 

term solution for asbestos. Some of these issues are 

scientific; others are social or (in a broad sense) political. 

We will describe them briefly and suggest how they 

might be tackled. 
t 

214 In discussing a further reduction in the control 

limit for chrysotile, we mentioned the possibility that 
new developroents in medical knowledge or in sampling 
and measurement techniques might render obsolete any 

proposal put forward today for control limits in five or 
ten years’ time. We very much hope, indeed, that such 
developments will take place, as a result of the research 
which we recommend in this report and which we 
recommended in our second report on environmental 
monitoring. Particularly valuable will be data adequate 
to provide definitive answers to the following problems: 

the relative importance in causing asbestos-related 
disease of factors such as the individual’s long-term 

cumulative dose, distribution of dust exposure over 
an individual's working lifetime, the length of time 

that fibres remain in the lung and exposure to very 

high peak concentrations; 

the relative importance of the physical characteristics 
of fibres (size and shape) and their chemical 

characteristics (composition and mineral origin) in 
determining their biological effect; 

the biological effect of fibres outside the size range 
currently specified by the Hse for monitoring purposes; 

the feasibility of setting a control limit based on the 
individual's accumulated exposure. 

215 Answers to these questions may have implications 

beyond asbestos. If for example, the ex.sting evidence 

on the importance of fibre size and shape in causing 
disease is strengthened, decisions about al! airborne 

fibres - man-made as well as natural — may be affected. 
Several of the products coming into use as substitutes 
for asbestos-based products contain man-made fibres 
and it is therefore important that some body of experts 

should keep a close watch on these developments and 

make appropriate recommendations. These recommenda- 

tions might affect the detailed operation of the substitu- 

tion strategy that we proposed earlier in this chapter, 

since it would clearly be absurd for the Hse to encourage 

the substitution of some other fibre for asbestos in some 
product if there is evidence that that fibre is equally 

dangerous or even more so. They might also affect the 

scope of a further control limit for chrysotile: if, for 

example, the chemical composition of chrysotile were 

shown to be irrelevant to the risk it presents. It would 

then be sensible to impose a control limit on all fibres 
sharing the relevant size and shape distribution rather 

than on chrysotile alone. . 

216 It will also be necessary to evaluate the social and 
economic implications of any new scientific developments. 
A hazard may be so serious that everyone would agree 
it must immediately be removed at whatever cost. Byt 
the risks arising from most uses of asbestos do not fall 
into that category. Some forum will therefore be necessary 
to evaluate any new evidence about the social and 
economic implications not only of our own longer-term 
proposals but also of the medical and scientific develop- 
ments we foresee. 

217 What expert body is equipped for this task? 
Our own terms of reference cover only asbestos and we 

therefore do not feel that we have either the necessary 
remit or expertise to conduct a broader investigation. 
Fortunately, the whole topic falls naturally within the 
scope of one of the standing advisory committees already 
set up by the Health and Safety Commission: The 
Advisory Committee on Toxic Substances. This com- 
rmittee has recently received a report from its Working 
Party on Man-Made Mineral Fibres, whose findings will 

be very relevant to the questions we have mentioned 
about the fibrous substitutes for asbestos, and is therefore 

well placed to compare the costs and benefits of using 
different fibrous substances. Since the membership of 
this committee - like our own — includes not only 
independent experts but also representatives of employers 
and employees, it is equipped to consider the relevant 
social questions as well as the more narrowly scientific 
ones. 

Recommendation 19: we recommend that the Health and 
Safety Commission should refer our report to the 
Advisory Committee on Toxic Substances, invite it to 
monitor and evaluate the results of the research we have 
proposed, and to review the recommended control limits 
as further information becomes available, 

19 
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218 International implications, too, are increasingly 
important in the longer term. It would be regrettable if 
British industry, in protecting its employees adequately 
against risk from asbestos, suffered in competition with 

firms operating under laxer rules abroad. We have 
already mentioned the possible effect on the asbestos 
cement industry of ‘going it alone’ on amosite. But this 
is only a single instance ofa potentially much wider 
problem. Conversely, to take advantage of products 
from abroad whose low cost is achieved at the expense 
of high risks for the workpeople would also be irrespon- 
sible. Efforts should therefore be made to achieve 
harmonisation of international control limits on asbestos. 

Recommendation 20: we recommend that the Govern- 
ment should press for similar standards of control for 

asbestos with other countries, particularly within the 

EEC, and through international organisations such as the 
ILO and WHO, along the lines we have recommended. 

Other controls in the workplace 
MONITORING 

219 By monitoring, in this context, we mean the 

measurement of asbestos dust concentrations in the air 
in order to arrive at results which can be used for 
assessing compliance with a control limit, for checking 
the effectiveness of dust control measures or for 
comparison with information on the occurrence of 
disease in an epidemjological survey. A control limit 
can be capable of a variety of interpretations unless the 
methods of sampling and evaluation of the samples are 
clearly defined. Moreover we consider that in most 
circumstances an employer cannot be sure that he is 
complying with the regulations unless monitoring has 
been carried out. However the need for and the frequency 
of monitoring depends largely on how often conditions 
in the workplace change in ways likely to affect the 
airborne dust concentration. 

220 We attach considerable importance to monitoring. 
Indeed it was for that reason we devoted our second 
report to this subject. That report describes in some 
detail the problems of estimating concentrations of 
asbestos dust and what further work needs to be done. 
Some is already well under way. All major manufac- 
turers of asbestos products and some other employers 
have already been carrying out dust estimations for many 
years. We believe that these developments should be 
encouraged. 

Recommendation 21; we recommend that there should be 
an obligation on an employer to arrange for dust 
estimations to be carried out at such places and at such 
intervals as are necessary for the purposes of (a) 
ascertaining the effectiveness of his methods of restricting 
the exposure of employees to asbestos dust and (b) 
testing the efficacy of engineering methods for the control 
of dust, especially exbaust ventilation equipment. 

221 As we explained in our second report, the tech- 
niques used for process contro] need not be the same as 

80 

those used for assessing compliance with hygiene 
standards. For monitoring programmes to be carried 
out effectively, it will be necessary to specify that botb 
sampling ard sample evaluation are done by a person 
who has had the appropriate training to ensure that the 
results will provide as accurate an assessment of the risk 
as possible. 

222 Guidance will also need to be given on the equip- 
ment used, the methods of sampling and sample evatua- 
tion and when, where and how frequently samples should 
be taken and how and fér how long the results should 
be recorded. But these are matters which we fee! should 
not be specified in the regulations but in supporting 
publications. 

EXHAUST VENTILATION EQUIPMENT 

223 The Asbestos Regulations require that unless it is 
impracticable, no process to which the regulations apply 
shall be carried on unless equipment is provided, 
maintained and used which produces an exhaust draught 
which prevents the entry into the air of any workplace 
of asbestos dust. * 

224 Weare concerned that there are no standards of 
emission set for the asbestos dust which might be 
discharged in the open air and we make proposals to 
remedy this defect in the following chapter. . 

225 We have been told that sub-section3 of Regulation 
7, which requires that exhaust ventilation should be 
thoroughly examined and tested by a competent person 
at least once in every period of 14 months, is not well 
observed and it has been suggested that this is mainly 

due to the fact that the competent person is not always, 
in fact, competent. If this is so, we suggest that it may be 
desirable to introduce a requirement to ensure that these 
persons are trained to a specified standard. A precedent 
for specifying the standard of approved training is 
provided by the Power Presses Regulations 1965 and the 

Abrasive Wheels Regulations 1970. 

Recommendation 22: we recommend that, in view of the 

importance of maintaining and servicing ventilation 

equipment to a high state of efficacy, people who 
examine and test it should be trained to a specified 
standard. 

We have not recommended specifically how this recom- 
mendation should be implemented but believe that it 
may be more appropriate to a code of practice than to 

regulations. ° 

PROTECTIVE EQUIPMENT 

226 Approved respiratory protective equipment and 
protective clothing are already required by the regulations 
but only where it is impracticable to provide exhaust 
ventilation equipment which prevents the escape into 
any workplace of asbestos dust as defined. As we have 
seen, British manufacturers who used raw crocidolite 
fibre found the precautionary measures now required 
excessively burdensome to put into effect and chose
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rather to stop using this type of asbestos altogether. 

But that option was not available to those operations 

(such as delagging) involving crocidolite-based materials © 

in situ. To comply with the regulations at these opera- 

tions, employers have no alternative but to supply their 
workers with protective clothing and respiratory pro- 
tective equipment. . 

227. At present the obligation is not stated explicitly 
in regulations but flows directly from the impossibility 
of complying with the crocidolite limit by means of 
exhaust ventilation. The wording is rather obscure, and 

in any case it has been suggested to us that exhaust 

ventilation does not always prevent workers’ clothing 
from being contaminated with asbestos dust by, for 
example, direct contact, even though the control limit 
may not be exceeded at the time. 

Recommendation 23: we recommend that the requirement 
to provide protective clothing and respiratory protective 

equipment should be explicitly stated in regulations and 
extended to include any workers whose person or 
personal clothing is liable to be significantly contaminated 
with asbestos dust. 

228 Wealso see a need for giving more explicit 
information on suitable protective equipment and 

clothing by means of a guidance note. The corollary 

to protective clothing is the need for ordinary personal 
hygiene and the provision of changing and washing 
facilities. The standards of these facilities required by 
the existing Factorics Act 196} may be adequate for 
those asbestos workplaces which are subject to the Act, 

but we believe that the same standards should be applied 

to workplaces outside its scope. 

Recommendation 24: we recommend that suitable 
changing and washing facilities should be provided at all 
places where protective clothing is required. 

229 Regulation 19 explicitly requires the cleaning of 

protective clothing to be carried out within the premises 
where the clothing is provided with the exception that 
clothing may be cleaned elsewhere provided itis properly 
packed in suitable containers clearly and boldly marked 
‘Asbestos contaminated clothing’. It has been represented 

to us that this allows contaminated clothing to be 
cleaned at workers’ homes provided of course that the 
condition in the exception are observed, and we believe 

that this should be stopped. 

Recommendation 25: we recommend that there should 
be an explicit prohibition on the cleaning in workers’ 
homes of the protective clothing required to be issued 
for work with asbestos. 

ASBESTOS HAZARD AREAS 

230 At present the regulations contain no requirement 
to provide a warning at the boundaries of areas or 
workplaces where the dust concentration exceeds or is 
likely to exceed that specified in the control limit 
(e.g. filter galleries) and where as a consequence personal 
protective equipment ought to be worn or alternatively 

access ought to be prohibited. While the provision of 

warning signs or notices or restriction of access may in 
many cases only confirm a situation which already 
exists we believe, on balance, that there are advantages 
in placing such a duty on employers. 

Recommendation 26: we recommend that, so far as is 
reasonably practicable, areas or workplaces where dust 
concentration does or is likely to exceed the control 
limit should be suitably marked and a scheme for 
restricting access to them instituted. 

Medical supervision 
231 The Advisory Committee has considered what 
aims any system of medical supervision for asbestos 
workers should be designed to achieve, and to what 

extent the present arrangements described in Appendix L 
achieve them. 

We believe that the aims should be twofold: 

to protect individual workers; 

to collect data which can be related to information 
about dust exposure for use in epidemiological studies 
and in asstssing the long-term effectiveness of control 
measures. 

232 The first aim seems obvious. But it is still uncertain 
how far medical supervision can improve the outlook 
for individuals. There is regrettably no substantially” 
effective treatment for mesothelioma and as for long 
cancer there is no evidence that people discovered to 
have the disease by routine screening, before symptoms 
have appeared, survive longer as a group than people 
diagnosed after symptoms have appeared. As for 
asbestosis and other condition’ such as pleural 
thickening, it is known that in some patients these 
conditions continue to develop even if they are removed 
from exposure as soon as the earliest signs are observed, 
although there are also many patients in whom no 

progression is observed. There is no way of identifying 
in advance individuals who are particularly susceptible 
to asbestos exposure (in the absence of already serious 
respiratory illnesses such as tuberculosis) and it is not 
known whether early removal from exposure of those 
with diagnosed asbestosis makes any difference toa 
person's later medical history. Nevertheless, we conclude 
that a system of regular medical supervision can fulfil 
useful functions from the individual worker's point of 
view, namely: 

it provides workers with objective information about 
their present state of health; 

by alerting the worker and his employer to any early 
indications of disease, it enables him to benefit to the 
greatest extent possible from any advantages there 

may be in ceasing further exposure to asbestos dust; 

it provides opportunities for doctors to encourage 

workers with an asbestos-related disease to apply to 

be seen by a Pneumoconiosis Medical Panel and make 

aclaim for disablement benefit if the disease is 
confirmed ; 
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the medical record which is built up for each worker 

may help doctors to apply to him effectively uny new 

treatment which is discovered in the future; 

it provides opportunities for doctors to warn workers 

of the greatly increased risk of lung cancer for people 

exposed to asbestos who also smoke. 

233 We have already drawn attention in Chapter 3to. 

the synergistic effects of smoking and exposure to 

asbestos dust. Many employers already advise their 

workers of this inter-relationship and, duly recognising — 

the relevant social factors, we believe that their efforts 

should be increased to dissuade workers from smoking 

at least during operations involving work with asbestos. 

Safety representatives and safety committees have an 

important role to play in this respect. 

Recommendation 27: we recommend that all people 

whose work is liable to expose them regularly to’ 

asbestos dust should be advised to refrain from smoking. 

234 Asystem of medical supervision which fulfils the 

" gims set out in para 231 above will, we believe, have the 

following features: 

(a) asingle organisation will be responsible for running 

the system and for seeing that medical records are 

maintained ; 

employers will be legally required to inform the 

organisation of anyone currently in or entering 

employment where precautionary measures have to 

be taken regularly to ensure compliance with the 

Asbestos Regulations and to provide facilities for 

him to be medically examined; . 

workers will undergo an initial examination on 

entering employment and periodic examinations | 

thereafter at appropriate intervals determined by” 

the organising body but probably not greater than 

two years; 

the worker, the overseeing organisation and (if the 

worker agrees) his employer, bis general practitoner 

and the works medical officer (ifany) will be informed 

of any adverse effect discovered in the course ofan 

examination; 

(ec) the causes of death of workers involved will be 

recorded so that the epidemiological aim of the 

scheme can be achieved; 

records wil! be kept in a form suitable for fulfilling 

both the stated aims (individual protection and. 

epidemiology) including, ¢.g. as muchinformation . 

as is reasonably practicable about exposure to 

asbestos dust. 

(b) 

(c) 

(4) 

() 

235 Currently, two organisations Emas and the 

Pneumoconiosis Medical Panels (PMPs) operate systems 

of medical supervision involving periodic examinations, 

see Appendix L. Neither of these two systems bas all 

the features just listed. In particular, the fact that two 

organisations are involved conflicts with the first © | 

specification and, although there is co-operation between 

the two bodies, administrative arrangements to avoid 

82 

the costs of the operatio
n re 

“workers subject to the requirement for initial.
and 

_ Tequirement should cease. This, of course, would not. - . 

duplication are not uniform throughout the country. 
We therefore conclude that present arrangements do 

not adequately achieve the aims we have set out... 

Recommendation 28: we recommend that the two existin 
scheied of medical supervision should beireplaced by a. 
single one with the features listed, in. i 

236° Weconsider nc 

be implemented. An initial caveat is necessary: our. 
suggestions on this'are more tentative, since we donot: } 

clievé it is for us to work out in detail bow anew": | 
system of medical’supervision : 
should be administered; We' 
between the interested parties, inc! 
existing organisations, the Departmen 
Social Sectirity, the Scottish Homes 

help ensure that the new organisation i 
that the necessary facilities are made.a 

237 Wedo, however, believe that the opération of 

| 
i 

Recommendation 29: w recommend that a regulation 

should be made under the Health and Safety.at Work. 

etc Act requiring employers to co-operate in the EMAS 

survey, by informing EAs of anyone currently in or: 
entering employment: precautionary measures .. +. 

have to be taken to comply with the Asbestos Regulations”. 

The regulation would make’ ear that responsibility for 
the medical supervision of his workers rests with the: 

employer who must conductiit to the satisfaction of th 

Hse, Where thé employe himself doesnot have". , 

appropriate facilities for carrying out the examinations, 

he can ask, EMAS to do so but the re sponsibility for
and 

ith the employe 

w 238 Onthe other band, we believe that workers should, 
not be under.any corresponding obligati

on to submit 

themselves fi ofexamination if they prefer not to, The: . 

ill need to specify that such refusal to be new regulation y that such r be 

examined doesnot constitute a breach of Section-7(b) =~" 

of the HSW ‘Act (which requires employees t0 co-ope
rate 

with employers so far as is'necessary to enablethemto 

perform their duties under-health and'safety legislation).”.” 

239. The EMAS survey already covers all those asbest
os 

Security (industrial Injuries) (Prescribed Diseases) 
- 

Regulations 1975. We'therefore propose thatthis| : 

periodic medical examination set out 

affect the role of the PMPs in hearing clai
ms fordisable-; |. an 

ment benefit from people who have been exposed to « _ so 

asbestos; fa 

Recommendation 30: werecommend ibatif
 Recommenda- a 

tion'29 is implemented the requirement for initial and es
 

ey 

periodic medical examination of asbestos workers under” ° 

Diseases) Regulations:1975 should be repea
led. ty! 

eal 
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240 Although we recommend that a single organisation 

should run the system of medical supervision for asbestos 

workers and suggest that this organisation should be 

EMas, we do not recommend that only Employment 

Medical Advisers should carry out medical examinations 

within the system. . 

Recommendation 31: we recommend that the EMAS 

should have the power to authorise doctors other than 

their own staff to conduct the medical supervision of 

asbestos workers, subject to suitable training and 

guidance. . 

These other doctors could include privately employed 

industrial medical officers and pp doctors, although in 

view of the pMp’s quasi-judicial function in dealing with 

compensation claims safeguards may be needed against 

any real or suspected conflict of roles. 

A048 ic 

Appendix L 

Present legal and administrative 
controls at the workplace 

LI! Inthis Appendix we describe existing legislation 
dealing with asbestos in the workplace. The Acts and 
Regulations which are of potential relevance (all of which 
are enforced by either the Health and Safety Executive, 
the Railways Inspectorate or Local Authonities) are: the 
Factories Act 196] and Asbestos Regulations 1969, the 
Mines and Quarries Act 1954, the Agriculture (Safety, 
Health and Welfare) Act 1956, the Offices, Shops and 

Railway Premises Act 1963 and, perhaps most important, 
the Health and Safety at Work etc Act 1974. 

Information in this Appendix has been supplied by the 
Health and Safety Executive. . 

, ° 

FACTORIES ACT 1961 AND ASBESTOS 
REGULATIONS 1969 

L2 The Asbestos Regulations 1969 were introduced to 
replace the Asbestos Industry Regulations 1931 mainly 
because the earlier regulations did not cover many of the 
processes where risks to health from asbestos existed. 
The 1969 regulations apply in certain premises where the 
Factories Act 196] applies and are in substitution for the 
general requirements on dust stated in Section 63 of the 
Factories Act. - 

L3 Asbestos is defined in the regulations as meaning 

crocidolite, amosite, chrysotile, fibrous anthophyllite or 

any mixture of these. Actinolite and tremolite 

are not covered. The regulations apply in factories, in 
places where building, building repair or demolition are 

carried on, and to civil engineering work such as the 

construction, structural alteration, repair or demolition 

of docks, tunnels, bridges, pipelines, etc, electrical 

generating stations and ships in harbour or wet dock, 

unless the work is undertaken by the master or crew. 

L4 The regulations apply only to processes involving 

asbestos, in which asbestos dust can be given off. 

Fundamental to the regulations is the interpretation of 

the term ‘asbestos dust’: This is defined as dust consisting 

of or containing asbestos to such an extent as is liable to 

cause danger to the health of employed persons. The 

Health and Safety Executive's Guidance Note EH/10 

(‘Asbestos: hygiene standards and measurement of 

airborne dust concentrations’) gives guidance on the 

criteria that the HSE uses in assessing whether or not there 

is compliance with the regulations. The Note states that 

dust exposure should be reduced to the minimum that is 

reasonably practicable and in any other case, . 

occupational exposure to crocidolite should never exceed 
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0.2 fibres/m! when measured over any 10 minute
 period, . MINES AND QUARRIES ACT. 1954", 

while for other types of asbestos the hygiene standard ‘ 

currently in use is 2 fibres per millilitre averaged over 8 

4hour sampling period or 12 fibres per millilitre averaged 

over a 10-minute sampling period. 

LS 

(a) 

(>) 

(c) 

(d) 

(e). 

(f) 

(s) 

(h) 

84 

The main requirements of the regulations are: 

Before any process involving crocidolite is begun 

Gncluding the removal of lagging containing 

crocidolite), not Jess than 28 days’ written notice must 

be given to the local District Inspector of Factories. 

Where asbestos dust is generated, exhaust ventilatio
n 

must be provided to prevent its entry into the air of 

the workplace. Exhaust ventilation equipment must 

be inspected at least every 7 days and must be 

thoroughly examined and tested by a competent 

person at least every 14 months, and a report of such 

examinations and tests kept available in an approved 

form for inspection by the Factory Inspectorate for 

to years. 

Where it is impracticable to provide exhaust 

ventilation in accordance with (b) above; approved = 

respiratory protective equipment and protective 

clothing must be provided. (Approved" means 

approved for the time being by certificate of the 

Chief Inspector of Factories.) 

Workplaces must be kept clean and free from 

asbestos waste and dust, so far as is practicable. 

The cleaning should be carried out by a dustless 

method (again so far as is practicable); where _ 

dustless cleaning is not practicable, protective 

clothing and approved respiratory protective 

cquipment must be provided for persons carrying 

out cleaning by other methods. 

Loose asbestos and asbestos waste must be stored 

and transported in suitable closed receptacles which 

prevent the escape of asbestos dust. When they 

contain crocidolite, such receptacles must be marked 

with the words ‘Blue asbestos - do not inhale dust’. 

Suitable changing facilities and storage for 

protective clothing and respiratory protective 

equipment (RPE) must be provided, and RPE and 

protective clothing must be cleaned at suitable 

intervals. When the cleaning is not carried out at the 

factory, the protective clothing must be packed in 

containers which prevent the escape of asbestos dust 

and which are marked with the words ‘Asbestos 

contaminated clothing’. Accommodation for out- 

door clothing must be such as to prevent the deposit 

of asbestos dust on the clothing. 

No one under 18 may be employed in any process or 

cleaning operation requiring the use of protective 

equipment. 

In new buildings, or buildings where asbestos 

processes have not been carried out before, certain 

requirements about cleanliness and cleaning systems
 

must be fufilled before certain specified asbestos 

processes can begin. 

“AGRICULTURE (SAFETY; HEALTH & WELFARE 

' industry. | [ 

ACT1963 | s . 

L6 Managers of all mines have. diity under Section. 

of the Mines and Quarries‘Act 1954; to ensure that the * 
giving off of dust of such character andin'such quantity 3... 

as to be likely to be injurious tothe personsémployedis | 
minimised, that dust which enters the airistrappedor -. 

dispersed harmlessly and that any accurnulation 1 

is systematically Cleared.up and removed; or treated 

L7 Under Section 112 of thie Mines & Quarries Act,- 
quarry managers bavea general duty to protect employees 
against the inbalation of injurious dust. They also,have ai. 

duty similar to that under Section 74 of the 

L8 Clearly both these Sections are primarily concerned 
with the health risks from dust other than asbest s dust; 

but in principle they apply to any operation ina mine ¢ 
quarry where asbestos dust is given off. mae Fy 

PROVISIONS) ‘ACT 1956 oe ya 

L9 Dustis not mentioned in this Act orin Regulations: 
under it. We understand, however that Agricultural 

Safety Inspectors have been'issued with advice on howto =
 

deal with enquiries on asbestos from the agricultural
’ © 

OFFICES, SHOPS AND RAILWAY PREMISES": 

L10 The Offices, Shops and Railway Premises Act 

promotes safety:and health in the workplaces defined in © - 

its title. Nothing in the Act-or in-Regulations made u
nder: ° 

it lays down duties in respect of asbestos in'particularor.” 

dust in general (other than:general provisions 
about’. ."' 

cleanliness). ' - : TN 

HEALTH AND SAFETY AT WORK ETC ACT 1974, 
LIL The Health and Safety at Work Actandthe 9°" 
Regulations so far made under itcontainno mention. ——- 

of asbestos or of health risks from dust in:gener
al. but we 

‘the Act'does impose peneral- duties on'emp
loyers, en 

employees, and manufacturers to ensure o
r help'to ensure © 

safe and healthy working conditions:
 These general 

requirements apply to health risks fromiasbestos 
aswell 

as health risks from any other source.'A common:
 0.) 

feature of many of the geri¢ral'requirements in the. Act is ; 

that they oblige Someone to do something only ‘so
 fara 

is reasonably practicable’. In interpreting this e
xpression 

the Courts have held that a computat
ion must be made in : 

which the quantum of risk is placed in one scale an
d the 

_ sacrifice involved in the measures necessary for
 avertin 

the risk (whether in money, timeior trouble) is pla
ced i 

the other.and that, ifit be shown that there is 6 gross 

disproportion between them (the risk being insignificant ° 

in relation to.the sacrifice), the sacrifice need no
t be made.’ : 7 

{ . 

‘Not reasonably practicable’ therefore differs inits
strict | 

legal interpretation from ‘impracticable: (tb
e term found”; — 

in, for example, Regulation ’§ of the Asbestos Regul
ations 

1969): practicable measures are those which are possible |: 
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in the light of current knowledge and invention, and 
measures may be ‘practicable’ which are not ‘reasonably 
practicable’. Nevertheless the difference in interpretation 
in everyday use is not so marked. 

L!2_ The general duties in the Health and Safety at Work 
Act which seem to us to be most relevant to asbestos 

are summarised below: 

(a) Under Section 2 of the HSW Act, employers are 
required to ensure, so far as is reasonably practicable, 
the health, safety and welfare at work of all their 
employees; this is stated to include ensuring, so far 
as is reasonably practicable, safety and absence of - 
risks to health in connection with the use, handling, 
storage and transport of articles and substances. 
This Section has been used by the Hs£ to enforce 
standards equivalent to those laid down ia the 
Asbestos Regulations 1969 and Guidance Note 
EH/10in some workplaces where the Regulations 
do not apply. 

(b) Section 3 of the HSW Act obliges employers and 
self-employed persons to conduct their undertakings 
in such a way as to ensure, So far as is reasonably 
practicable, that persons not in their employment 
who may be affected thereby are not thereby 
exposed to risks to their health or safety. In principle, 
we are told, this Section could be invoked where 
there is a health risk to members of the public from 

- work operations involving the use of asbestos. 

(c) Section 4 of the HSW Act imposes, inter alia, a duty 
on any person having control of non-domestic 
premises who makes them available to persons 
other than his own employees asa place or work. 
This Section requires the person having control, to 
any extent, of the premises to take such measures as 
it is reasonable for a person in his position to take to 
ensure, So far as is reasonably practicable, that the 

premises, means of access or egress, and any plant 
are safe and without risks to health. Prosecutions 
have been taken successfully under this Section 

where persons having control over premises failed to 

give appropriate information about the known 
presence of asbestos to contractors whose work on 
the premises exposed them to risks to their health 
from the asbestos. 

(d) Under Section 5 of the HSW Acct, there is a duty to 

use the best practicable means firstly to prevent the 
emission into the atmosphere from prescribed 
premises of noxious or offensive substances and 
secondly to render such substances as may be 
emitted harmless and inoffensive. 
We have been told that no premises have been 

prescribed under this Section, however. Air pollution 
from ‘scheduled processes’ is currently controlled by 
the Alkali etc. Works Regulations Acts, but no 
process involving asbestos is currently scheduled 
under these Acts. 

(ce) Section 6 of the HSW Act imposes duties on manu- 
facturers, designers, importers and suppliers of 
substances for use at work, to ensure generally that 
these substances are, and remain, safe when put to 
their intended use. Manufacturers, etc. are also 
obliged to inform purchasers about any conditions 
which have to be observed to ensure safety during 
use, and carry out or sponsor any research necessary 
for the discovery and’(so far as is reasonably 
practicable) the elimination or minimisation of any 
health risk to which the substance may give rise. 

(f) The general duties of Sections 2, 3, 4 and 6 of the Act 
have the effect of requiring employers, manufacturers 
etc to ensure the absence of risks to health so far as is 
reasonably practicable. It is thus not necessarily 
sufficient merely to comply with any prescribed 
standards. The general duties imposed a further 
obligation to do better than the standards if the 

necessary steps are reasonably practicable. However, 
the methods of achieving this objective are not 
specified. It is open to an employer or manufacturer, 
for example, to control the risk to health from 
asbestos by the use of local exhaust ventilation or by 
substituting a safe or less hazardous alternative 
material for asbestos. It is up to the employer, 
manufacturer, etc to choose the method, provided 
always that it fulfils his obligation under these 
general duties. In the simple case where substitution 
provided a demonstrably safe solution at little extra 
cost, it would be difficult to argue against 
substitution as the method of complying with the 
general duties. In practice, however, cases are rarely 
so Clear-cut. . 

(g) Under Section 15 of the HSW Act, the Secretary of 
State has power to make regulations supplementing 
any of the general duties laid down in the Act. 

LABELLING 

LI3. While there is no specific legislation requiring that 
asbestos products be labelled, there is a requirement 
under Section 6(4)(c) of the HSW Act which requires that 
persons who supply substances for use at work shall take 

steps to ensure that persons handling those substances 
are given adequate information concerning any known 
health risks caused by those substances. This could 
possibly be used to ensure that an asbestos productis - 
labelled. Section 2 of the HSW Act may also be suitable, 
for S2(2)(b) requires employers to ensure the safe use and 
handling of substances at work. This might perhaps be 
interpreted as requiring employers to ensure that their 
employees know what substances they are handling. 
However, many asbestos-containing products used in 
the workplace are already labelled under the voluntary 
labelling scheme which was described in Appendix H. 

SHIPBUILDING 

L14_ The construction of ux ships, wherever built, is 
governed by the Construction Rules made under powers 
in the Merchant Shipping Acts. It is possible that the use 
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of asbestos in such new construction could de 
controlled in that way, but there are obvious difficulties 

with existing vessels. The Shipbuilding and Shiprepairing 
Regulations 1960 are designed to cover safety, health and 
welfare in ships under construction or repair in harbours, 
yards, wet or dry docks. Section 76 of these Regulations 
specifically refers to asbestos and requires breathing 
apparatus to be used for certain operations. 

MEDICAL EXAMINATIONS CARRIED OUT OR 
ORGANISED BY OFFICIAL BODIES 

L15 Section $1 of the Social Security (Industrial 
Injuries) (Prescribed Diseases) Regulations 1975 lays 
down that persons engaged in certain specified occupa- 
tions involving a risk of asbestosis are required from 
time to time to submit themselves for medical 
examinations. The specified occupations for the asbestos 
industry involve the following processes, except where 

such processes are carried on occasionally only: 

(i) breaking, crushing, disintegrating, opening or 
grinding of asbestos and the mixing or sieving of 
asbestos, or any admixture of asbestos and all 
processes involving manipulation of asbestos 
incidental thereto; 

(ii) all processes in the manufacture of asbestos textiles 
including preparatory and finishing processes; 

(ii) the making of mattresses composed wholly or partly 
of asbestos, and process=+ incidental thereto. 

Occupations for which pneumoconiosis is a prescribed 
disease (that is occupations in which asbestosis sufferers 
may be eligible for industrial injury benefit) are given 
as any occupation involving: . 

(a) the working or handling of asbestos or any admixture 
of asbestos; 

(b) the manufacture or repair of asbestos textiles or 

other articles containing or composed of asbestos; 

({c) the cleaning of any machinery or plant used in any 
of the foregoing operations and of any chambers, 
fixtures and appliances for the collection of asbestos 
dust; 

substantial exposure to the dust arising from any 
of the foregoing operations. 

(4) 

L16 The Department of Health and Social Security 
has told us that doctors of the pneumoconiosis medical 
panels (PMPS) of the Department of Health and Social 
Security in addition to their main duties relating to 
claims for industrial injuries benefits undertake the 
medical examination at their places of work of people 
engaged in certain processes where there is a pneu- 
moconiosis risk, including those processes listed at 
(i) - (iii) above where the risk is of asbestosis. These 
medical examinations take the form of an initial 
examination within two months of entry into the 

employment followed by periodical examinations at 
2-yearly intervals. The general purpose of the initial 
examinations is stated to be to identify people with 

86 

respiratory defects who might, for this reason, be specially 
liable to contract pneumoconiosis and to advise them 
against continuing in the employment. The periodical! 

examinations are intended to detect the earliest signs of 
the disease so that steps can be taken if possible to 
reduce the risk of it progressing. A person who is found 
to be suffering from the disease is invited to make a 

claim for disablement benefit and is given advice as to 
whether he may safely continue at work and in what 
dust conditions. His own doctor js told about the 
diagnosis and, if he gives his permission, his employer 
is also told. The employer is asked to do his best to 
safeguard his employee's conditions of work having 

regard to the panel's advice. The panel can only advise 
or recommend that a person’s employment be changed. 

L17 In addition to these PMP examinations a survey is 
being undertaken by the Employment Medical Advisory 
Service of the Hse which aims to examine medically a!! 
those occupationally exposed to asbestos dust. The survey 

began in 1970 and, so far as possible, all workers in 

processes subject to the Asbestos Regulations 1969 are 

included. The main purposes of the survey are to learn 
as much as possible, as soon as possible, about the 
natural history of exposure to asbestos of different types 
and to varying but measured doses of dust and to 
provide the evidence of the need for, and ultimately the 
effectiveness of, dust contro! measures of all types. - 

At the same time the health of asbestos workers is, 
monitored so that treatment, where necessary, can be 
given as early as possible. The medical element of the 
survey consists at present of two-yearly medical 
examinations and chest x-rays, many of which are 
carried out on behalf of the emas by firms’ industrial 
medical officers. The survey has no statutory basis and 
workers are free to refuse to be medically examined, 
but very few have done so.
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Appendix M 

Calculation of the factors by 
which short-term samples may 
exceed those taken over a longer 
period 

In the estimation of the factors by which short-term 

samples may exceed those taken over a Jonger period, it is 
assumed that the distribution of the samples taken ata 

given workplace is log-normal, and that a suitable 
measure of their variability is therefore the geometric 

standard deviation. It is also assumed that the geometric 

standard deviation of short-term samples (that is, those of 
a shift or less) will not be less than 1.5. By calculation, we 

can derive the following table: 

Relationship between a control limit (CL) applied to single sample 
results and the long-term average of the log-normally distributed 
samples 

Proportion of samples 
complying with control 
hmuits 

Geometric standard deviation Long-term average concentrations 
of the distribution of 
indivicual saniples 95% 99% 99.9% 

1.5 CL/1.806 CL/2.37 CL/3.22 
2.0 CL/2.47 CL./3.95 CL/6.70 
3.0 CL/3.35 CL/7.07 CL/16.30 
40 CL/3.77 CL/9.67° CL/27.74 

The approximate factors 2 and 10 suggested in para 171 

of Chapter 4 correspond to a typical range of standard 

deviation (1.5 to 4.0) and of compliance (95% to 99 %) (a) 
and (b)inthe table. 

Appendix N 

Employers’ estimates of the likely 
impact of reducing the control 
limit for exposure to dust from 
chrysotile asbestos to 1 fibre/ml. 

NI Table NI shows employers’ estimate of the impact 
ofa 1 fibre/ml control limit in terms of increases in costs 
and prices of various products and Table N2 in terms of 
sales and employment. Table N3 permits some 
comparisons with the home market sales of products 
produced by the asbestos industry. 

ASBESTOS CEMENT PRODUCTS 

N2_ Fora discussion of employers’ estimates of the 
likely impact of teducing the control limit for exposure 

to dust from chrysotile asbestos to 1] fibre/ml in the 

manufacture and use of asbestos cement products, see 

paragraphs 182-190. - 

¢ 
‘ e 

FLOOR TILES AND OTHER FLOOR COVERINGS 

N3_ Inthe manufactire and installation of floor tiles 

containing asbestos and asbestos-backed cushion flooring 

only short chrysotile fibres are used and the asbestos 

content of both types can be up to 20 of the total 
weight. Dust counts for both types appear to be normally 
below 1! fibre/ml so that such a control limit should 
necessitate little ifextra capital equipment, merely 
improved housekeeping. The cutting of floor products to 
shape during floor laying is similar to the cutting process 
carried out during manufacture. Readings taken during 
laying have been typically below 0.2 fibres/ml over 4 
hours even with evshion flooring where asbestos is in its 
most exposed form. Only a small amount of dust is 

generated in the cutting of vinyl tiles and analysis has 
shown this to be nearly all limestone rather than asbestos, 

N4@_ However, it must be recognised that any floor 
covering will probably be replaced and it is this operation 
which can lead to the release of considerable amounts of 
fibre, especially with cushion flooring. Hand scraping of 
tiles commonly produces dust levels of over } fibre/m! 
and sanding gives very high dust levels. Thus enforcement 
of a rigid compliance with a | fibre/m! standard will mean 
that asbestos using products could no longer be used on 
certaintypes of flooring. The necessary modifications to 
plant and materials to achieve a | fibre/ml standard 
would probably add about 5% (£4 million) to the cost 
and hence probably also to the price of tiles and other 
plastic flooring. 

87

Union Carbide trial exhibit UC-1462: Asbestos, Volume 1: Final Report of the Advisory Committee on Asbestos, H…
ACL Doc 16579 · Page 81 of 96

Published by AsbestosClaims.Law

asbestosclaims.law/library/16579/81

https://asbestosclaims.law/library/16579/81


NS There has been a trend towards an asbestos-free 

backing material for sheet vinyl tiles and some firms 

already make all their tiles without the use of asbestos. 

We are advised that to move completely on to asbestos 

free products could increase the costs of thermoplastic 

tiles by between 25 and 50 per cent and this would be 

felt most strongly by the major users of the tiles in the 

public and private housing sectors of the market. We also 

understand that asbestos has a major function asa 

processing aid as well as a component and its elimination 

could therefore result in slower production speeds which 

in turn could reduce capacity and further raise costs. We 

have been told that companies thus affected would be 

unlikely to expand their facilities to compensate for this 

increase in costs and the most likely outcome could 

therefore be an increase in imports. 

FRICTION MATERIALS 

N6_ Infriction material manufacture the technology is 

available to reduce dust levels to 1 fibre/ml at a capital 

cost of about £5 000 000, additional running costs of 
approximately £2 000 000 a year and a further cost in 
reduced productivity of roughly £2.5 million. If the 
capital cost were spread over a number of years, the total 
cost would put up the price of finished goods by about 
12 per cent. Assuming that brake linings, etc., are sealed 

before delivery, manufacturers of original equipment 
should have no difficulty in meeting a Twa limit of 
1 fibre/ml using existing equipment in drilling and grind- 
ing. Similarly this level could be met in garages carrying 
out replacement of brake and clutch linings but there 
may be difficulties in enforcing the necessary work 
practices. It is estimated that imports would grow, 

probably capturing an additional quarter of the replace- 

ment market. . 

JOINTINGS, PACKINGS AND GASKETS 

N7 Jointings, packings and gaskets constitute a very 

mixed category. Dust levels are in general low during 

manufacture but frequently average over | fibre/ml in 

Table N1_ Impact on asbestos industry of 1 fibre/m! limit: increases in costs and prices§ 

Capital Current Price , ‘ 
im im po. % ° 

Asbestos cement 0.5 0.3 14 : 

Insulation materials bd ° “a 

Friction materials $.0 4.5 123t ° 

Gaskets, jointings and packings 0.7 0.4 + 32 ‘. : . - 

Otber asbestos textiles millboard and paper 10.03 33 +17 

Flooring 2.5 1.5 5 

Paints, adhesives, etc ees ene o 

Reinforced plasties one ave ae . 

Total 18.7 10.0 

Source: Asbestos Lnformation Centre. 
§ As compared with 1976. 
® Would pot be incurred because consumers could not comply with standard. 

. 

¢ Including addition to costs of bought in textiles. 
t Assuming technically feasible. 

TableN2 Impact on asbestos industry of | fibre/m! limit: sales and employment? 

Exports imports Home market Production Employment 

im im % Ye thousands 

Asbestos cernent — 0.5 —10} ht —0.7 

Insulation materials ~- 3.0 eo —100 —100 -10 

Friction materials — 6.0 +140 —30 ~—2.7 

Gaskets for motor vehicles 

Other jointings and packings 
.. -0.5 

Other asbestos textiles millboard and paper — 20 + 15 -9§ 

Flooring - 25 + 0.5 oe -~ 4 —06 

Paints, adhesives, etc 
~ 

Reinforced plastics 
. 

Total —14.0 +16.0 _ 35. 

Source: Asbestos Information Centre. 
© Assuming no change in standard for/availability of/asbestos products from abroad, and based on 1976 prices. 
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processing millboard and where yarn is being braided 

dry. We understand that the annual cost increase of 

meeting a } fibre/ml limit everywhere would range, 

according to the circumstances, between a negligible 

percentage of present costs to 3 per cent. In addition toa 

17 per cent increase in the cost of textiles already 

mentioned which might add 1} per cent to the cost of 

producing jointings aad packings containing them. No 

difficulties are anticipated in meeting a 1 fibre/ml limit in 

user applications. 

TEXTILES 

NS In textile manufacturing, the industry tells us that 

it may be technically feasible to reduce long term average 

concentrations to below 1 fibre/m! by employing more 

extraction plants and by fully enclosing carding machines, 

but they are not prepared to guarantee success. Increased 

capital and running costs of such a limit would put up the 

price of the products by an estimated 17 per centon 

average. Where dust suppressed textiles are used dust 

concentrations are already below 1 fibre/ml but extra 

ventilation or extraction would be required to comply 

with this limit if non-dust suppressed textiles continued 

to be used. 

OTHER PRODUCTS 

N9_ Inthe manufacture and use of asbestos-reinforced 

plastics, dust levels appear already to be generally below 

1 fibre/m] so no extra cost would be incurred, while in the 

manufacture and use of adhesives, underseals and similar 

products containing asbestos a marginal improvement in 

housekeeping is all that would be necessary to ensure that 

operations were within a I fibre/ml limit. 

Table N3 ° 

Home market sales of asbestos 
industry products in 1976 

Asbestos cement 47 
Friction materials 56 
Jointings, gaskets and packings $4 
Losulation matenals and all others 20 

4177 
Exports 42 

Tota) 219 

Industrial end-use of asbestos 
products in 1976 im 

Metals end engineering 19 
Motor vebicles 83 
Shipbuilding and other vehicles 7 
Construction 63 
Public utilities and all others $ 

Total 177 

Source: Asbestos Information Centre. 

4048 i) 

The General Public 

241 Although there is no quantitative evidence ofa 

risk to the general public from exposure to asbestos dust, 

there has been increasing interest in the relationship 

between the use of asbestos at work and the effects which 

this might have on pepple not directly involved but in 

the vicinity of work with asbestos or who may use or 

come into contact with the goods, facilities or services 

produced. Controls do exist already for some of these 

points of contact, and these are summarised in Table 25 

and described more fully in Appendix P. We discuss here 

whether any changes are desirable in the light of their 

examination. 

Emissions from the workplace 

242 Wehave found that there is little specific control 

over the emission of asbestos dust into the atmosphere. 

Bearing in mind the importance of curbing environ- 

mental pollution, we believe that steps should be taken 

to reduce these emissions. 

243 Itshould be possible to define a class of asbestos 

works which can be scheduled under the Alkali Act or 

under Section 5(1) of the Health and Safety at Work etc 

Act, and proposals have already been put forward by the 

Hse to the Health and Safety Commission. We have been 

told that scheduling would enable the appropriate 

inspectorate to require and inspect air cleaning arrange- 

ments, the dust creating processes themselves and 

maintenance arrangements and to set a limit on the 

permitted emissions. We understand that the control of 

emissions from non-scheduled asbestos premises would 

be much more difficult and it is likely that general 

requirements for ventilating plant and filtration in 

specified situations would be better than attempts to set 

any quantified emission standards. However, where there 

is evidence of a health hazard in these situations, duties 

under S.3 of the Hsw Act can be invoked. 

Recommendation 32: we recommend that asbestos dust 

emissions from workplaces should be subject to more 

specific control and that special attention should be given 

to the possibility of scheduling a class of asbestos works 

under appropriate legislation. 

244 Inorder more effectively to identify and control 

emissions into the atmosphere, there needs to be better 

information than is presently available on the need for 

and performance of control measures. This could be 

compiled most effectively at the workplaces themselves 

to inform employers, workers and other interested parties 

and be available to the HSE to allow all concerned to 

better assess the operation of measures used to contro! 

emissions. 
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raphe” 
| ‘ ' ve in 

245 This proposal would be appropriate for the : Asbestos in the’ general ie wn we es 
scheduled processes discussed in. 243 above and .. ; 
possibly for some other operationsin specified circum- atmosphere — - , oY . : 
stances. We believe, however, that it could not be applied 246 On the basis ofthe evidence currently available, me 

generally. Clearly, any such new requirement on "we conchided'in Chapter 3that, unless contaminated . 
measuring would need to be designed so as to be buildings are very: much commoner than seems likely, 
compatible with local authorities’ powers under the no appreciable. mortality from lung cancer: canbe 0 
Control of Pollution Act. The appropriate Inspectorate —_associated-with any degree of contamination by chrysotile... 
in liaison with other parties in se and after consultations jixelyto be encountered in the UK in theair.orin buildings — 
with the industry, could helpi in the provision of guidance - not under active construction. or fepair. Even. 50, We . 
on the best practicable means of taking and assessing the recommendi in: Ours second. report that. programme of © | 
samples. work should | beiprepared to evaluate asbestos exposure” ; 5 
Recommendation 33: we recommend that if recommenda- in the:fon- ational environment. We advised that | 
tion 32 is implemented, designated and especially ' - Fesources: would be. most usef fully. directed initially. to - 
scheduled works which emit asbestos dust into the. ‘+, places where contamination ‘with asbestos dust was - 

atmosphere should measure such emissions regularly and likely to be high est jand where information Was MOSt - 
systematically and keep appropriate records. quickly Besded We: are glad: to, hear, ar that the Deparment co, a 

Table 25 Current legal and administrative controls for the general public . _ 

Relevant legislation ete General remarks . Summary oft the relevant provisions » . 

Public Health Act Statutory nuisance provisionsof . 1 Local Authorities (tas) responsible for the control of asbestos” a 
1936 and 196} Act may apply . emissions.- 

2, Use of asbestos in the construction of of buildings k is covered by the. 
’ Building Regs.1976 miade under the Public Health Acts. These Regs: 
apply in.whole of England and Wales except inner London where the 

+ London’ Building (Constructiona!) Byes Laws apply. Similar Rep apply 
_in Scotland and ‘Northern Ireland::, a 

Public Health $16 (General nuisances) . "Lats shave a 3 responsibility for () any accumalaiion or + deposit of mineral 
(Scovjand) Act 1897 refuse which is noxious; or injurious, or dangerous to health; (2) any work 

eic injurious'to the health of the: neighbourhood or soconducted as to be 
injurious of dangerous, 10 health; (3) a's haves a duty to inspect t their a area 

- , from time to time to identify 1 Buisances. vate Bae 

Clean Air Acts 1956 Emissions of dust from furnaces Any asbestos i in ist from : furnace canbe subject to some element of dust 
and 1968 covered control. in a re fo. 

Contro} of Pollution Act provides framework fora 1 ta'shave powers’ to require information from any works about 7 
Act 1974 systematic and co-ordinated . , . emissions to air at intervals-of 3. months or more. . 

approach to wastecollectionand — 2 A waste + disposal site licensing regimen now w operates. a8 i 

Merchant Shipping The carriage of dangerous goods ‘Specific advice on carriage and packing of individual substances i is given i, 
(Dangerous Goods) and substances ascargoon ux “in the International Maritime Dangerous GoodsCode. ; a 
Rules 1965 registered ships is regulated and + : wage v sae 

controlled under these rules _ | a a ot F . 

Merchant Shipping Powers are available under S19 1 The Dept of Trade’s ‘recommendation made i inthe’ “Code of Sate Working 
Act 1970 to make regulations to secure safe practices for the Safety:of. Merchant Seamen’. ", :- 

working conditions and practices 2 The Department‘of Trade have issued: Merchant i Shipping Notices on 
.. ~), asbestos. an oe a 

Deposit of Poisonous "| Disposers of most types of asbestos wasté gshould notify. the 5 reaporaible i 
Waste Act 1972 * @uthority. 

2 Itisan offence ica deposit poisonous noxious or ‘polluting: wwaste on ‘land’ 7 
in such a way that it: is liable to give rise toan environmental hazard. | . 

Rivers Prevention of There i3 a similar Actin Scotland = Any discharge of liquid ‘effluence to controlled waters from asbestos works “ 
Pollution Acts 1951 "Requires the consent of the relevant. Water Authority in n England or Wales co 
and196) orkiver Purification Board in Scotland. we 

Consumer Safety There is no legistation dealing specifically with the ut use of asbestosin 
Act 1978 consumer t products bat there is power to introduce such Aegislation in she ao 

Food Drugs Act 1955 , ; There are similar. Actin Scotland and Northern Ireland: while there are . 
England and Wales No specific statutory limits laid down in'ux for the levels of asbestos in 

‘food, . this Act will apply to’ any question of contamination. , 

Water Act 1973 Water Authorities ely water rand LA’ 3 pshould see the water is. , 
wholesome. 9. 73 |. .. 

Health & Safety at 83 obliges employers and: self-employed persons to conduct ther ° 
Work ete Act 1974 ; undertakings i in such 8 way as lo ensure, 50 faras is reasonably practicable, 

that persons not in-their employment: who may be affected thereby are not. 
thereby exposed to risks. to their, tery: 
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of the Eavironment and the HSE are already organising a 
_monitoring programme on these lines. 

Recommendation 34: we recommend that when the 

Government's monitoring programme on asbestos in 

air 1s complete the data be assessed by the appropriate 

public bodies in the light of the medical evidence to 
determine whether any further action is needed. 

Until then, it would be premature for us to make any 
further recommendations. 

Asbestos in buildings 
247 Two suggestions have been made to us in this 
ficld - (a) that in specified circumstances, persons in 

control of premises, articles, structures or plant should 
be required to furnish available information on their 
asbestos content to contractors engaged for their repair, 
demolition or removal, and (b) that all building plans 
should indicate where asbestos-bearing materials have 

been specified for use in the construction ofa building. 
However, we believe that both measures would tend to 
weaken the obligation on contractors to safeguard their 
ounemployees and that the second measure would be 
ineffective and could create a false sense of security 

since Building Regulations do not apply to all buildings 

and there is no requirement to build exactly in accordance 
with the plans deposited. 

248 Our evidence of the non-occupational risk is not 
such as to prompt us to recommend the general removal 
of ashestos from extsting buildings. Present evidence 
(sce Appendix E) suggests that dangers from asbestos in 
buildings arc likely to arise only when asbestos fibres are 
relcased into the air when products containing asbestos 
arc damaged, either accidentally or during maintenance 
or repair. For maintenance and repair, legislation already 
exists to minimise risk and we do not believe that 
accidental damage is a situation that is appropriate for 
legislation. 11 is more a matter for education and 

information (by, for example, a codification of good 
practice) to ensure that accidental damage is dealt with 
promptly 

Transport of asbestos 
249 There seems little doubt from the evidence that 
we have scen that the use of freight containers for the 
importation of raw asbestos which itself is packed in 
sacks enclosed in a wrapping should eliminate handling 
of the bays and thus virtually eliminate the risk to 
dockers from exposure to raw fibre. The risk remains at 
present that the hold ofa ship may be contaminated with 
asbestos dust from earlier cargoes which were not 
containerised and this reinforces our view that there are 
obvious gains to be obtained by containerisation. 

Recommendation 35; we recommend that a new legal 
obligation should be introduced so that from | December 
1980 no raw asbestos may be imported into the UK 
unless it is shipped in totally enclosed metal-clad non- 
ventilated 1so general purpose freight containers. 

250 Itis clearly desirable that the raw fibre should 
remain in its container until it has reached the factory 
where it is to be used for the manufacturing process 

" so that the possibility of spillage due to accidents is 
minimised. This should not be difficult where a complete 
container load is going to one factory but this is not 
always the case. This question needs further attention 
but meanwhile we believe that further precautionary 
measures should be taken. 

Recommendation 36: we recommend that raw asbestos 

fibre and other Joads liable to give rise to asbestos dust 
should be transported only in such a way as to prevent 
the escape of any such dust. : 

251 Care should also be taken not to use for other 
purposes receptacles that have been used to transport 
raw asbestos fibre or products liable to give rise to 
asbestos dust. Where such re-use is considered necessary, 
it should take place only after effective cleaning, applying 
the controls and precautions recommended in Chapter 4. 

252 We understand that proposals for across-the-board 
regulations on the conveyance of dangerous substances 
by road are being prepared dy the Health and Safety 
Executive. We suggest that our proposals could be 
enacted by making asbestos subject to the relevant parts 
of these regulatioris. 

Waste disposal _.. . 
253 We have been advised that the powers of waste 
disposal authorities are already adequate to deal with 
waste tips currently in use, but we believe that they” 

could usefully be extended to control problems arising 

from disused tips containing asbestos. 

Recommendation 37: we recommend that waste disposal 
authorities should have powers (similar to those under 

Section 16 of the Control of Pollution Act 1974) to 
identify a disused tip where asbestos is thought to be a 
hazard, to carry out the necessary works to render it 

safe and to recoup the expense from the occupier or 

depositer wherever possible. 

254 This would enable investigations to be made in 
situations such as, for example, receipt of an application 
for planning permission to build on land believed to have 
been used for disposal of industrial waste materials which 
might include asbestos. Action following our recom- 
mendation at this stage would help to avoid future 
uncertainties and possible risks to health once building 

work has begun. hi 8) 4 40 
IQ 

Controls on sale of consumer 

products 
255 Any moves towards the substitution of other 
materials for asbestos under the framework we have 
suggested in paras 146 to 158 will naturally affect 
the extent to which asbestos is used in consumer products.’ 

oF
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But some consumer products are likely to contain 
asbestos for the foreseeable future, sothatapplication . 
of consumer protection legislation needs to be considered. 
Until there is more information from, for example, 
public environmental measurements on the dust levels 
associated with the use of consumer products, we believe 
that it would not be appropriate to introduce control. 
limits for them as we have recommended. should be 
introduced or revised in the manufacture and use of | 
other products containing asbestos. However, the present, . 
limitation on, and difficulties:in adding to, the results 
from measurements of exposure to asbestos dustfrom 
consumer products makes all the more important 8 “ 
careful examination of the use of asbestos in their 
manufacture and the study of suitable substitutes. 

256 Weare concerned about any use of asbestos i in 
consumer products without adequate justification and 
we believe that some action to prevent the unjustifiable 
use of asbestos may be needed. This action could be’: 
taken under the existing powers to make regulations 
enforceable at the point of sale, relatingtothecomposi- 
tion, labelling, etc of consumer products, where thatis. 
appropriate to prevent risk of injury to bealth. 

257 Although many factors can be used inits practical ~ 
assessment, it is very difficult to define an ‘unjustifiable’ 
use of asbestos accurately enough to make any general 
ban workable. An alternative would be to set upa 
scheme whereby the incorporation of asbestos in any 
consumer product had to receive prior approval. 
But this would involve considerable expenditure of 
resources and we think that there should be firmer 
evidence of the degree of hazard that exists from. asbestos ; 
in consumer products before such an elaborate mechanism 
is introduced. The (then) Department of Pricesand  ~ 
Consumer Protection have told us that the same result 
(the prevention of unnecessary uses of asbestos) can be . - 
achieved by administrative means - through investiga- 
tion of individual cases and agreements with manufac- 
turers ~— backed up by resort to regulations on specific 
products, if this proves necessary. 

258 Ifthe trend away from the use of asbestos in the 
manufacture of consumer goods continues, reinforced 
by the recommendations made in the previous chapter, 
there will be a progressive reduction in the range and © 
number of.products on retail sale which could possibly . 
entail risks to health. For the products: which remain on 
sale ~ particularly D-I-Y goods which can be used in 
employment as well as by consumers - we believe that 
the consumer should know clearly when asbestos is 
present. 

259 Atthe moment the consumer can only tell that a 
product contains asbestos if it is labelled under the 
voluntary labelling scheme being encouraged by the(then) ' 
Department of Prices and Consumer Protection (see 
Appendix H). At present it appears that the labelling | 
scheme is being increasingly accepted but that the 
proportion of consumer goods covered by it cannot yet 
be regarded as satisfactory. A great deal of publicity bas - 

92 

| “Food and dink: 

‘and Contaminants Commitice (see Appendix J) thati it, - 
. would be prudent, to énsure that asbestos fibre. : 

contamination: of ‘drinking’ water, beverages and food ce 
v is teducedito. aminimum andsecommend thatall 9°: 

“ view, that existing le egislation gives enforcement - 

‘to make any’ recommendation’ on the control of asbestos’ 
. in drinking water. ; OO aD 

been. given to the schemei in the trade F press sand work 
,. isbeing undertaken t to, identifi y problem arcas. We: - 

believe that there is ‘only a small: tisk to individual * 
consumers | from, the} presence of asbestos in the products. 
J: they buy and use, ‘and the ‘degree of risk: clearly varies. -- 
from product, to ‘product. However, as asbestos is found” 
ina wide range of products which are'used by many - 
speople, wefeel strongly t! that, in thei interests‘of freedom ya ‘ 

' of choice, the public should be’ abletoknowfrom'.) 5° Bae 
-Sppropriate labelling when asbestos is Present. . - Wet : 

Recommendation, 38: werecommend that if experience i 
. shows: that: voluntary. compliance with the present | 
labelling scheme fore consumer products containing * Pte 

_ asbestosis inadequate, it should bé' made obligatory by : ane 
appropriate regulations. rare: oar we 

ae: 

260 We endorse the conclusion of the Food Additives. j ; 

possible action should be taken to achieve this. In the: 

: ‘light | of the: FACC ireport,, we support’ their view that. it ; an 3 
- -is not appropriate to recommend the: introduction of . 

statutory controls of: asbestos i in ‘materials and. articles - ae 
in contact with: food nor in food itself and s share their. - 

authorities sufficient powers to take action to safeguard 
consumers against risk to health from thei ingestion of 
asbestos fibres and to.give Ministers powers to 2 on 8 
introduce controls if; needed. - OT 

arreee 

261: We note the FAcc’ s recommendations con: . COA pe 7 
cerning the' possibility ‘of food contamination from, for wn 

-. example, building materials and spillage i in transit. : 
Having looked’ at these same problems from: the point 
of view of | protecting t those directly exposed to asbestos. 
dust from. such sources; we. accept the need also to. 

safeguard against indirect’ ‘exposure through the os 
contamination’ of food supplies. ee ni Se 

262 We understand that a ‘pilot study has been cartied, 
out by the Water Research Centre on the levels of © 
asbestos currently £ found in ux drinking’ water, taking 
into account $0 far.as possible the hardness and ee 
softness of the water itself and the effects of natural & Jos 
asbestos strata, , passage through asbestos cement .. vo co 
pipes, storage in asbestos cement cisterns and Se. wy 
percolation: from, waste disposal: sites. A larger scale es 
survey by the Departroent'¢ of the Environment is: 
planned. Until ithe: ‘results of this research are available, . a 
as well as appropriate ‘medical evidence, we feel unable 

an 

263: The: FACC asked to be kept informed of the ee 
progress of studies i in the UK and. elsewhere ofthe 
effect of thei ingestion of: asbestos and will reconsider. 

+ 

1 : 
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its recommendations in the light of any new 
information. Although the evidence currently available 
suggests that the risks to health from the contamination 

of food and drink with asbestos are mimimal, we | 
believe that this should be reviewed regularly. 

Recommendation 39: we recommend that there should 
be a regular review of information concerning the risks 
to health from the contamination of food and drink by 
asbestos. 

Information 

264 We have mentioned on Jifferent occasions that in 
our view more information and guidance is required on 
certain topics. We are also aware that in many cases 

information would be better known and used if the 
relevant details could be combined in one place and 
suitably summansed. 

Recommendation 40: we recommend that all the existing 
requirements, regulations, codes of practice and 

guidance notes relating to asbestos should be brought 
together in one publication. 

265 We do, however, believe that there is scope for 
increasing the amount of information available where, 

eg, its dissemination is restricted by legislation. 

Recommendation 41: we recommend that relevant 
legislation should be examined with a view to reducing 
the statutory limitations on the disclosure of 
information relating to asbestos. , 

266 This, with our own reports and any future material 
based upon them, would, we hope, give employers, 

employees and the general public easier access to all the 

relevant information which presently exists. 

Appendix P 

Present legal and administrative 
controls for the general public 

Pl] This Appendix exainines existing controls on 
asbestos outside the workplace where the general public 
may be directly or indirectly in contact with asbestos. 
It begins by examining operations connected with the 
workplace and then looks at other areas with which the 
public — including, of course, workers themselves —are 
concerned. Information in the Appendix has been 
provided by the relevant inspectorates and government 
departments. It is arranged by subject rather than by legal 
jurisdiction (as in Appendix L) as we believe that this 
presentation will be more helpful to the reader in view of 
the more diverse areas covered. 

. ° 

EMISSIONS FROM WORKPLACES 

P2 We understand that emissions of asbestos to the 

wider environment are not controlled specifically by 
legislation or statutory approved codes of practice 
although Section 3 of the HSW Act is relevant. Ifan 
emission should cause a rsik to health, then there is an 
obligation under Section 3 to remove that risk so far as is 
reasonably practicable. 

P3 At present, control of asbestos emissions is the 
responsibility of loca] authorities under the statutory 
nuisance provisions of the Public Health Act 1936. In the 
Public Health (Scotland) Act 1897, Section 16 (General 

Nuisances) is implicitly relevant to asbestos, especially 
Section 16(5), which related to any accumulation or 

deposit of mineral refuse which is noxious or injurious or 
dangerous to health, and Section 16(6), which relates to 
any work etc, injurious to the health of the neighbour- 
hood or so conducted as to be injurious or dangerous to 
health. Local authorities (District Councils and Island 

Councils) have a duty to inspect their area from time to 
time to identify nuisances. 

P4 The Clean Air Acts 1956 and 1968 control emissions 
of dust from furnaces. Any asbestos in dust froma 
furnace could thus conceivably be subject to some 
element of general dust control. 

P5_ Local authorities already have power, under the 

Control of Pollution Act, to require information from 
any works about emissions to air, at intervals of three 
months or more. This in effect requires employers in 
receipt of such requests to monitor emissions, although 
an employer can appeal against supplying the 
information, for example, on grounds of cost. Under 

some circumstances the local authority can carry out the 
tests themselves. We do not, however, know of any 

93

Union Carbide trial exhibit UC-1462: Asbestos, Volume 1: Final Report of the Advisory Committee on Asbestos, H…
ACL Doc 16579 · Page 87 of 96

Published by AsbestosClaims.Law

asbestosclaims.law/library/16579/87

https://asbestosclaims.law/library/16579/87


instances of loca! authorities exercising their power to 

require employers to monitor asbestos dust emissions. 

ASBESTOS IN BUILDINGS 

P6 The Department of the Environment have told us 

that the use of asbestos in the construction of buildings is 

covered by the Building Regulations 1976 made under the 

Public Health Acts of 1936 and 1961 as amended by Part 

3 of HSW Act. These regulations apply in the whole of 

England and Wales except inner London, where the 

London Building (Constructional) Byelaws apply. 

Similar regulations apply in Scotland (the Building 

Standards (Scotland) Regulations 1971-1975) and in 

Northern Ireland. 

P7 The Building Regulations do not either require or 

prohibit the use of asbestos in buildings; in the main they 

specify standards for the construction of buildings which, 

in certain specified circumstances, may be deemed to be 

satisfied by the use of asbestos materials. Responsibility 

for the day-to-day administration of the regulations rests 

with local authorities in the first instance and they have 

powers to relax or dispense with a number of provisions 

as they think fit. 

TRANSPORT 

P8 Wedo not know of any controls or legislation 

dealing specifically with the transport of asbestos on land. 

Some guidance is given on the transport of asbestos waste 

hy the Ashestosis Research Council, and British Rail’s 

Working Manual for Rail Staff stipulates that loose 

asbestos or asbestos waste must be packed in such a way 

as to prevent spillage or escape of dust. , 

P9 Wr have been told that the provisions of the 

Asbestos Regulations 1969 would generally apply to 

ships only in respect of work carried out in a UK 

harbour or wet dock. 

P10 The carriage of dangerous goods and substances 

as cargo on uk-registered ships is regulated and controlled 

under the Merchant Shipping (Dangerous Goods) Rules 

1965. Specific advice on the carriage and packing of 

individual substances is given in the International Mari- 

time Dangerous Goods Code published by the Inter- 

governmental Maritime Consultative Organisation of the 

United Nations, which is applicable to ships under the 

flags of member states, including ships registered in the 

UK. The International Code now covers the carriage of all 

kinds of asbestos. This advice is supplemented by the 

Department of Trade’s Code of Practice on "Carriage 

of Dangerous Goods in Ships’, commonly known as the 

*Blue Book’, which has special provisions relating to 

crocidolite. 

Pil Powers are available under Section 19 of the 

Merchant Shipping Act 1970 to make regulations to 

secure safe working conditions and practices including, 

more specifically, requiring, prohibiting or regulating 

the use of any material or process. Any such regulations 

would apply to all ships registered in the United Kingdom, 

wherever they might be operating. 

94 

P]2 The Department of Trade’s recommendations 

‘Code of Safe Working Practices for the Safety of 
Merchant Seamen’ first published in 1970 do not 

specifically refer to asbestos but seamen arc advised to 

wear protective clothing and equipment including 
respiratory equipment, when handling dangerous 

substances or when exposed to dangerous or irritating 

concentrations of dust and fumes. A revised edition of 

this Code was published.in 1978 and included specific 

advice on the precautions to be taken when handling or 

working with asbestos products. 

P13. Merchant Shipping Notices (‘M" Notices) are 

issued by the Department of Trade from time to time to 

the shipping industry to disseminate information on 

particular hazards which have come to attention from 

accidents on or casualties to ships and give urgent 

guidance on measures for avoidance. Such a Notice has 

recently been issued on the subject of asbestos, giving 

guidance on its potential dangers, where it is likely to be 

found on board ship and the precautions to be taken 

when working in circumstances where dust could be 

created. . 

WASTE DISPOSAL 

P14 This subject is the concern of the Department of 

the Environment (Doe) (and the Scottish Development 

Department in Scotland) who have provided the informa- 

tion inthe following paragraphs. ‘ 

P15 The first major step towards controlling the 

disposal of asbestos waste was made in 1969, when the 

Asbestosis Research Council produced a ‘Recommended 

Code of Practice for the Handling and Disposal of 

Asbestos Waste Materials’. The Department of the 

Environment was involved in drafting the code of 

practice, and endorses its use by the industry. The code 

was revised in March 1973. The aim of the codec of 

practice is to advise the asbestos industry and the waste 

disposal industry on how best to comply with the relevant 

requirements of the Asbestos Regulations 1969, and the 

best method of disposal of waste asbestos, in order t
o 

eliminate, as far as possible, any risk to the general 

public. It advises, for example, bagging of all asbestos 

waste, separate marking of bags containing crocidolite 

asbestos, and prompt covering of the bags after disp
osal. 

The code of practice also gives guidance on action to
 be 

taken in the case of spillage of waste asbestos foll
owing 

an accident involving the vehicle in which it is being 

transported. ° 

P16 Legislation followed, with the Deposit of Potson
ous 

Waste Act 1972. Under this Act, disposers of certain 

wastes, including most types of asbestos waste, are o
bliged 

to notify the responsible authorities of the removal a
nd 

deposit of such waste, giving details of the type a
nd 

quantity of waste involved. Itisan offence under this 

Act to deposit poisonous, noxious or polluting waste 

on land in sucha way that it is liable to give rise to an 

environmental hazard. 

CN 
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P17 The Control of Pollution Act 1974 provided the 
statutory framework for a systematic and co-ordinated 
approach to waste collection and disposal in order to 
ensure that disposal is carried out to satisfactory stan- 
dards. Under Sections 3-11 a site licensing regime has 
been created under which anybody wishing to operates 
disposal site or treatment plant has to obtain a site 
licence from the waste disposal authority (the County 
Councils in England and District Councils in Scotland 
and Wales). The waste disposal authorities are empowered 
to impose operating conditions on the sites; they have 
extensive supervisory and enforcement powers to ensure 
that sites are run satisfactorily and that operating 
conditions are met. They are required to maintain 
similarly high standards at sites which they themselves 
operate. Statutory consultees, who must be approached 
before a licence is granted, include the water authority, 
the collection authority and the Health and Safety 
Executive. Disposal of waste subject to the licensing 
system except in accordance with the terms of a valid 
licence is an offence. 

P18 The 1974 Act also provided for a more intensive 
control system for certain especially hazardous or 
difficult wastes. These wastes have yet to be defined 
but are likely to include many forms of asbestos waste. 
Under the licensing system described above sites receiving 
such ‘special wastes’ (including asbestos) are subject to 
appropriate operating conditions; in addition it is 
intended to impose controls on the producers of special 
wastes, by means of regulations under Section 17 of the 
Act, to ensure that the wastes can be followed through 
from the point of origin to final disposal. Section 17 
regulations are intended to replace the provisions of the 
Deposit of Poisonous Waste Act 1972 which will then'be 
repealed. 

P19 Department of the Environment technical groups, 
on which the manufacturing and waste disposal in- 
dustries are represented, are producing a series of Waste 
Management Papers. These are technical memoranda 
on arisings, treatment and disposal of particular wastes. 
They include a recommended code of practice. A Waste 
Management Paper on asbestos wastes was published in 
May 1979. 

P20 Under the Rivers (Prevention of Pollution) Acts 
1951 and 1961, and the Rivers (Prevention of Pollution) 
(Scotland) Acts 1951 and 1965, any discharge of liquid 
effluent to controlled waters from industrial premises 
(including asbestos works) requires a consent from the 
relevant Water Authority in England or Wales, or the 
River Purification Board in Scotland. Controlled waters 
are ~ broadly - all rivers and other inland waters anda 
number of estuarial and coastal waters, including in 
particular all the major estuaries. (When Part II of the 
Control of Pollution Act 1974 is brought into force by 
Commencement Order, controlled waters will extend to 
all coastal waters around Britain, generally to the 3 mile 
limit.) oo 

hB04822 

CONSUMER PRODUCTS 

P2] We understand that there is, at present, no ; 
legislation dealing specifically with the use of asbestos 
in consumer products. The power to introduce such 
legislation does, however, exist under the Consumer 
Safety Act 1978. Under the Act, the Secretary of State 
may make regulations relating, inter alia, to the contents 
and labelling of any class of products where he considers 
this appropriate to ensure'the safety of goods or the 
provision of appropriate information. 

P22 The present policy of the Department of Prices 
and Consumer Protection (pPcp) is to rely on voluntary 
co-operation from the industry. This has resulted in the 
voluntary labelling scheme under which consumer 
products containing asbestos will carry a cautionary label 
(see Appendex H). Leaffets on the safe use of asbestos 
products are also available for distribution at retail 
outlets. In the normal course of ppcP’s work, agreements 
may also be made with manufacturers to cease using 
asbestos in the particular product, where such actions 
seems justified. 

FOOD AND DRINK ‘* . 
P23_ The agriculture and health departments in England 
and Wales and the health departments in Scotland and 
Northern Ireland are responsible for legislation in this 
field which is enforced by local authorities. While there 
are no specific statutory limits laid down in the United 
Kingdom for the levels of asbestos in food, the general 
provisions of the Food and Drugs Acts will apply to any 
question of contamination. The primary food and drugs 
legislation is contained in: 
The Food & Drugs Act 1955 ~ England and Wales 

The Food & Drugs Act (Scotland) 1956 and 

The Food & Drugs Act (Northern Ireland) 1958. 

P24 The provisions which are relevant (the Section 
numbers are the same for each of the Acts) are Sections 
1(1), 2(1), 8(1) and 8(2), which prohibit the preparing of 
food so as to render it injurious to health and the sale of 
food which is not of the nature, substance or quality 
demanded by the purchaser or is otherwise unfit for 
human consumption. Section 9 gives power for the seizure 
and destruction of food which is unfit for human 
consumption. 

P25 Section 13(2)(c) gives Ministers powers for securing 
the observance of ‘sanitary and cleanly conditions or 
otherwise’ for the protection of the public health, to 
make regulations to prohibit or regulate ‘the use of any 
specified materials of any specified class, in the manu- 
facture of apparatus or utensils designed for use in the 
preparation of food for human consumption, and the 
sale or importation for sale of apparatus or utensils 
designed for such use and containing any specified 
materials, or materials of any specified class’. Under this 
provision, we understand, it would be possible to prohibit 
or regulate the use of such things as filter pads, or kitchen 
equipment containing asbestos, which were designed for 
use in the preparation of food for human consumption. 
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P26 We have been told that although these two 
provisions may appear to overlap, there is a clear 

distinction between them. Regulations under Section 

4(1)(b) of the Act would be directed to processes or 
treatments (eg pasteurisation or freezing) bus those 
under Section 13(2)(c) would be directed to materials 
used in the manufacture of apparatus intended for use in 
the preparation (including manufacture) of food. 
Neither section could be used where the contact was with 
water, which is specifically excluded from the Act, or 
where any contamination was merely a consequence of 
packaging or containing as opposed to preparing food. 

P27 Regulations so far made under the Acts witha 
bearing (albeit indirect) on asbestos are those controlling 
the use in food of talc, which may contain asbestos as an 
impurity. These are the Miscellaneous Additives in Food 
Regulations 1974, and the equivalent regulations in 
Scotland and Northern Ireland which require that 
asbestos should not be present in food grade talc when 
subjected to a microscopic test. 

P28 One of the provisions of Directive 76/893, adopted 
by the EEC Council of Ministers in Novernber 1976, is 
that materials and articles intended to come into contact 

with foodstuffs must be manufactured in compliance with 
good manufacturing practice so that, under their normal 
or foreseeable condition of use, they do not transfer their 
constituents to foodstuffs in quantities which could: 
endanger human health; or bring about an unacceptable 
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change in the composition of the foodstuffs ora 
deterioration in the organoleptic characteristics thereof. 
The Materials and Articles in Contact with Food 
Regulations 1978 (SI 1978 No. 1927) made under the 
provisions of the European Communities Act 1972 will 
implement this Directive in UK law from 26 November 
1979. 

DRINKING WATER 

P29 Two requirements of the Water Act 1973 are for 
water authorities to supply water (Section 11(1)), and 
for local authorities to take such steps as are necessary 
to ascertain that the supply is wholesome (Section 11(2)). 
It would be for the local authority to declare that the 
water received by a consumer was not wholesome 
because of the presence of asbestos. There are no national 
criteria for water and a limit for asbestos fibre content 
would be decided upon subjectively. 

P30 In addition, the Model Water Byelaws (1966 
edition) do not allow materials to come into contact 
with water if those materials are likely to contaminate 
water significantly or lead to its waste. Should it become 
necessary (that is, ifa significant health hazard should be 
discovered) asbestos cement pipes and tanks could be 
prohibited. These Model Byelaws are being revised and 
it is probable that materials not in contact with water-but 
likely to contaminate it (eg covers to water tanks) will 
be included in the future editions.

Union Carbide trial exhibit UC-1462: Asbestos, Volume 1: Final Report of the Advisory Committee on Asbestos, H…
ACL Doc 16579 · Page 90 of 96

Published by AsbestosClaims.Law

asbestosclaims.law/library/16579/90

https://asbestosclaims.law/library/16579/90


Summary of recommendations 

New proposals for legal and administrative controls in the workplace 

Recommendation 1; we recommend that there should be 
a statutory ban on the import of raw crocidolite fibre to 
prevent its reintroduction into the UK and that this 
should be extended to the import of products containing 
it providing the practical difficulties can be overcome. 
(para 143) 

Recommendation 2: we recommend that the term 
‘containing crocidolite’ should be defined and that the 
definition should specify the technique or techniques 
of analysis to be used and the criteria for deciding 
whether crocidolite is present. (para 144) 

Recommendation 3: we recommend that, if as at present 
anemployer chooses to treat a given substance as 
containing crocidolite, he should continue to be under 

no obligation to carry out tests to determine whether 
crocidolite is in fact present. (para 145) 

Recommendation 4: we recommend that, ifan employer 
does not treat a substance as containing crocidolite, 
the onus should be on him to show that crocidolite is not 
present if his action is challenged, (para 145) 

Recommendation 5: we recommend that an explicit 
obligation shauld be placed on any person who produces 
specifications for or carries on a process involving the use 
of asbestos or any product containing it to consider the 
substitution of asbestos by other materials so far as it is 
reasonably practicable to do so. When doing this he 
should weigh the relative advantages of asbestos and 
potential substitutes, taking into account current 
knowledge about potential health risks, suitability in the 
production and performance of the finished product and 
costs associated with the change. (para 153) 

Recommendation 6: we recommend that the Health and 
Safety Executive, or the Health and Safety Commission 
as advised by its Advisory Committee on Toxic Sub- 
stances, should provide and publish both advice on the 
geceral principles involved in conducting the evaluation 
and data on particular possible substitutes so that 
employers can better fulfil their obligations as proposed 
in Recommendation 5 above. (para 154) 

Recommendation 7: we recommend that the Health and 
Safety Executive or the Health and Safety Commission, 
when framing its advice and future policy on substitutes 
for asbestos, should take into account the social costs of 
obtaining, using aod disposing of asbestos as well as the 
costs and benefits which can be more easily identified and 
forecast. (para 157) 

RU4824 

Recommendation 8: we recommend that the term 
‘bygiene standard’ should be replaced by ‘control limit’ 
for the assessment of exposure to asbestos dust, 
(para 161) 

Recommendation 9: we recommend that a single contro! 
limit for each type of asbestos should be applied to all 
processes involving asbestos or products containing it, 
and that this set of limits should have legal] backing. 
(para 165) 

Recommendation J0: we recommend that legislation 
should be prepared making clear that an overriding 
requirement to reduce exposure to asbestos dist to the 
minimum that is reasonably practicable should be 
applied in conjunction with Recommendation 9. 
(para 166) 

Recommendation 1]: we recommend that for the purposes 
of assessing compliance with control limits, industry, 
enforcing authorities and others should use personal 
sampling employing the membrane filter method. 
(para 168) - 

Recommendation 12: we recommend that the contro! 
limit for each type of asbestos could most reasonably be 
applied to the result of measurements taken during a 
4hour sampling period. (para 172) 

Recommendation 13: we recommend that where it is not 
reasonably practicable or appropriate to collect 
information covering the whole 4 hour sampling period, 
the shorter sample decided upon should be treated as 
representative of the longer period with no concession 
given to the control limit. Where both 4 hour and shorter 
samples are available for the same situation, the 4 hour 
sample should be used to assess compliance with the 
control limit. (para 173) 

Recommendation 14; we recommend that the control] 
limit for exposure to dust from activities involving 
crocidolite asbestos should be 0.2 fibres/m] for a 4 hour 
sampling period, subject to recommendations 9, 11 and 
12 above. (para 178) 

Recommendation 15: we recommend that the control 
limit for exposure to dust from chrysotile asbestos should 
with legal backing become 1 fibre/m! by ] December 1980, 
subject to recommendations 10, 12 and 13 (para 195). 

Recommendation 16: we recommend that the Health and 
Safety Executive should examine with the representatives 
of the employers and employees concerned those 
particular processes where there appear to be difficulties 
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in meeting the timetable recommended for the 
application of the control limit for exposure to dust from 
chrysotile asbestos (para 197). 

Recommendation J7; we recommend that the contro! 
limit for exposure to dust from amosite asbestos should, 
with legal backing, become 0.5 fibres/m! by 1 December 
1980, subject to recommendations 10, 12 and 13 
(para 210). 

Recommendation 18: we recommend that the Health and 
Safety Executive should examine with the representatives 
of the employers and employees concerned those particu- 
lar processes where there appear to be difficulties in 
meeting the timetable recommended for the application 
of the control limit for exposure to dust from amosite 
asbestos (para 211). 

Recommendation 19: we recommend that the Health and 
Safety Commission should refer our report to the 
Advisory Committee on Toxic Substances, invite it to 
monitor and evaluate the results of the research we have 
proposed, and to review the recommended control 
linuts as further information becomes available (para 
237). 

Recommendation 20: we recommend that the Government 
should press for similar standards of control for asbestos 
with other countries, particularly within the EEC, and 

through international organisations such as the ILO and 
WHO, along the lines we have recommended (para 218). 

Recommendation 21: we recommend that there should be 
an obligation onan employer to arrange for dust 
estimations to be carried out at such places and at such 
intervals as are necessary for the purpose of (a) 
ascertaining the effectiveness of his method of restricting 
the exposure of employees to asbestos dust and (b) 
testing the efficacy of engineering methods for the 

control of dust, especially exhaust ventilation 
equipment (para 220). 

Recommendation 22: we recommend that, in view of the 

importance of maintaining and servicing ventilation 
subject to recommendations 10, 12 and 13 (para 195). 

and test it should be trained to a specified standard 
(para 225). 

Recommendation 23: we recommend that the requirement 
to provide protective clothing and respiratory protective 
equipment should be explicitly stated in regulations and 
extended to include any workers whose person or 
personal clothing is liable to be significantly contamin- 
ated with asbestos dust (para 227). 

Recommendation 24: we recommend that suitable 
changing and washing facilities should be provided at all 
places where protective clothing is required (para 228). 

Recommendation 25: we recommend that there should be 
an explicit prohibition on the cleaning in workers’ homes 
of the protective clothing required to be issued for work 
with asbestos (para 229). 

Recommendation 26: we recommend that, so far as is 
reasonably practicable, areas or workplaces where dust 
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concentration does or is likely to exceed the contro! 
limit should be suitably marked and a scheme for 
restricting access to them instituted (para 230). 

Recommendation 27; we recommend that all people 
whose work is liable to expose them regularly to 

asbestos dust should be advised to refrain from smoking 
(para 233). 

Recommendation 28: we recommend that the two 
existing schemes of medical supervision should be 
replaced by a single one with the features as follows: 

(a) asingle organisation will be responsible for running 
the scheme and for seeing that medical records are 
maintained; = : 

employers will be legally required to inform the 
organisation of anyone currently in or entering 
employment where precautionary measures have to 
be taken regularly to ensure compliance with the 
Asbestos Regulation and to provide facilities for 
him to be medically examined; 

(c)_ workers will undergo an initial examination on 
entering employment and periodic examinations 
thereafter at appropriate intervals determined by 
the organising body but probably not greater than 
two years; 

(d) the worker, the overseeing organisation and (if the 

worker agrees) his employer, his general ° 
practitioner and the works medical] officer (ifany) 

will be informed of any adverse effect discovered 
in the course of an examination; 

(e) the causes of death of workers involved will be 

recorded so that the epidemiological aim of the 
scheme can be achieved; ~ 

(f) records will be kept in a form suitable for fulfilling 
both the stated aims (individual! protection and 
epidemiology) including, eg, as much information 
as is reasonably practicable about exposure to 
asbestos dust (para 234). 

Recommendation 29: we recommend that a regulation 
should be made under the Health and Safety at Work 
etc. Act requiring employers to co-operate in the 
EMaS survey by informing EMAS of anyone currently 
in or entering employment where precautionary 
measures have to be taken to comply with the Asbestos 
Regulations and provide facilities for him to be 
medically examined (para 237). 

Recommendation 30: we recommend that, if 
Recommendation 29 is implemented, the requirement 
for initial and periodic medical examination of asbestos 
workers under the Social Security (Industrial Injuries) 

(Prescribed Diseases) Regulations 1975 should be 
repealed (para 239). 

Recommendation 31: we recommend that the EMAS 
should have the power to authorise doctors other than 
their own staff to conduct the medical supervision of 
asbestos workers, subject to suitable training and 
guidance (para 240). AO4 82 ra 

(b)
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New proposals on legal and administrative controls for the general 
public 

Recommendation 32: we recommend that the asbestos 
dust emissions from workplaces should be subject to 
more specific control and that special attention should 
be given to the possibility of scheduling a class of 
asbestos works under appropriate legislation 
(para 243). 

Reconiniendation 33: we recommend that, if 
Recommendation 32 is implemented, designated and 
especially scheduled works which emit asbestos dust 
into the atmosphere should measure such emissions 
regularly and systematically and keep appropriate 
records (para 245), 

Recommendation 34: we recommend that when the 
Government's monitoring programme on asbestos in 

the general atmosphere is complete, the data be assessed 
by the appropriate public bodies in the light of the 
medical evidence to determine whether any further 
action is needed (para 246). 

Recommendation 35; we recommend that a new legal 
obligation should be introduced so that from 

* I] December 1980 no raw asbestos may be imported 
into the UK unless it is shipped in totally enclosed 
metal-clad non-ventilated 1so general purpose freight 
containers (para 249). 

Recommendation 36+we recommend that raw asbestos 

fibre and other loads liable to give rise to asbestos dust 

should be transported only in such a way as to prevent 
the escape of any such dust (para 250). 

Recommendation 37: werecommend that waste disposal 
authorities should have powers (similar to those under 
Section 16 of the Control! of Pollution Act 1974) to 
identify a disused tip where asbestos is thought to be a 
hazard, to carry out the necessary works to render it 
safe and to recoup the expense from the occupier or 
depositor wherever possible (para 253). 

Recommendation 38: we recommend that if experience 
shows that voluntary compliance with the present 
labelling scheme for consumer products containing 
asbestos is inadequate, it should be made obligatory by 
appropriate regulations (para 259). 

Recommendation 39: we recommend that there should be 
a regular review of information concerning risks to 
health from the contamination of food and drink by 
asbestos (para 263). ° 

Recommendation 40: we recommend that all'the existing 
requirements, regulations, codes of practice and guidance 
notes relating to asbestos should be brought together in 

one publication (para 264). 

Recommendation 41: we recommend that relevant 
legislation should be examined with a view to reducing 
the statutory limitations on the disclosure of information 
relating to asbestos (para 265). 

Summary of recommendations from the First Report of the Advisory 
Committee 

Work on Therinal and Acoustic Insulation and Sprayed 
Coatings 

Recommendation J: it should be an offence to apply 
asbestos or apy products containing it by means of a 
spray process (paras 21, 35). 

Recommendation 2: a ban should be put on the use of 
materials containing asbestos for any new thermal or 

acoustic insulation except in any limited applications for 
which suitable substitutes are not yet available. This 
recommendation would not affect products which may 
have thermal or acoustic insulation properties incidental 
to their main functions, such as asbestos cement and 
fire protection board (paras 4, 22, 23, 36). 

Recommendation 3: it should be an offence for an 
employer or a self-employed person to undertake work 
involving existing sprayed coatings, or any form of 
thermal or acoustic insulation containing asbestos, on 
behalf of clients or on his own account in other persons’ 
premises, or on premises owned by him but occupied 
by other people, unless he holds a current licence to do so. 
Licences would be issued by the Health and Safety 
Executive on the basis of information supplied by 

R04820 

applicants and could be revoked by the Executive if the 
information so supplied was false, if the conditions of the 
licence were broken, or ifa licensee was found guilty of a 

contravention of statutory provisions relating to asbestos. 

Potential licensees should have a right to appeal against 
the refusal to grant a licence or its revocation. 

The licensing requirements would not apply to employers 
or self-employed persons who carry out such work on 

their own behalfin their own premises nor to work 
involving casual contact with small quantities of asbestos- 
based insulation (paras 24-29, 37-39). 

Recommendation 4: a Code of Practice should be issued 
and approved under Section 16 of the Health and Safety 
at Work etc. Act providing practical advice on the 
precautions to be observed in work involving sprayed 
coatings and asbestos-based thermal and acoustic 
insulation to help people comply with the Asbestos 
Regulations 1969 (paras 3), 40). 

Recommendation 5: the Health and Safety Executive 
should have the power to require any licensee to notify 
them in advance of jobs involving work with asbestos for 
which a licence is required (paras 32, 41). 
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Summary of recommendations from the Second Report of the 
Advisory Committee 
Measurement and Monitoring of Asbestos tn Air 

MONITORING IN THE WORKPLACE 

Recommendation ?: the membrane filter method should 
be retained as the standard method of sampling for 
comparing occupational exposure to airborne asbestos 
dust with the current bygiene standards until better 
alternatives are tried, proved and correlated with it 
(paras 14-38, 57). 

Recommendation 2: a central reference laboratory 
should be nomizated to carry out and publish the results 
of intercomparisons of counting procedures both 
within and between laboratories with the objective of 
minimising systematic and random errors during the 
evaluation of membrane filter samples (paras 31, 
59-60). 
Recommendation 3: the progress made by the 
Laboratory of the Government Chemist in the use of 
semi-automatic methods for the evaluation of 
membrane filter samples should be consolidated and 
the development of other automatic methods 
encouraged (paras 39, 61-62). 

Recommendation 4; operational monitoring 
programmes should be reviewed with a view to 
obtaining maximum information from this source to 
supplement the data obtained from other epidemi- 
ological studies such as the Employment Medical 

Advisory Service (EMAS) survey of asbestos workers 
(paras 9-10, 63-64). 

Recommendation 5: a survey should be carried out to 
determine the full shape and size distributions of 
airborne fibres from an appropriate selection of 
products and processes (paras 40, 65). 

MONITORING OUTSIDE THE WORKPLACE 

Recommendation 6: a guidance note on the standard- 
isation of sampling and evaluation technique for dust . 
concentrations discharged into the atmosphere should 
be prepared so that employers can check the efficiency 
of exhaust systems in a regular and uniform manner 
(paras 43-54, 66). 

Recommendation 7: a programme of work should be 
prepared to evaluate asbestos exposure in the non- 
occupational environment. A preliminary survey 
should be planned to make best use of resources so that 
it is directed to places in the’non-occupational ; 
environment where contamination with asbestos dust 
is likely to be highest and where information is most 
quickly needed (paras 55-56, 67-79). 

Recommendation 8: funds should be made available t6 
fulfil the proposals put forward and the work should 
be co-ordinated by the funding organisations 
(Appendix 4, para 70). 

" Ad4goas 

Prinwed in England for Her Majenty’s Sustionery Ofice by Oyez Preas Limited 

De 022666 KS6 10/79 ‘ 
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A catalogue of HSE publications 
is available on sale from 
government bookshops. Indexed 
by subject headings, the catalogue 
is an invaluable source of 
reference for anyone who needs 
access to advice and information 
on the requirements of the 
1974 Health and Safety at Work 
Act and related legislation and 

: al a publications issued prior to 
(>) the formation of the Health and 

| Safety Executive. 

HER MAJESTY'S STATIONERY OFFICE 

Government book shops 

49 High Holborn, London WCIV 6HB 
V3a Castle Street. Edinburgh EH2 3AR 
41 The Hayes. Cardiff CFI LW 
Brazennose Street. Manchester M60 BAS 
Southey House. Wine Street, Bristol BS] 2BQ 
258 Broad Street, Birmingham Bl 2HE 
80 Chichester Street, Belfast BT1 42 Y 
Government publications are also available through book sellers 

£5 net 

ISBN O11 883293 x
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