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Harch 12, 1974

vir. A. A, Crouss

A
114 Park Street
Lond H1Y 443 Foolnnd

Yeig
Dear Alex:
I apologize for the delay in responding to your letter of
Joruary 14 to Gerry Morgan, which he forwarded ts Eob Mereness
on Januvary 21. I saw the correspondence in Bob's office shortly
after he reccived it and told him I would reply to you.

Shortly thereafter I spoke with Gerry Horgan on the telephone
and told him I thought ycu had a valid point and that AIA/NA
should be much nore circunspect in commenting on variations
in hazard poteantizl between various types of fiber.
Unfertunately, ths correspondence on this subject apparently
then drifted to the bottoa of tiie pile and surfaced only

recently. I have no cxcuse other than my own inefficiency.

As you probably know from Stephen liolmes, I shall be in the U.K.
the weeks of March 25 and April 1. I hope we shall havc a chance
to get together te discuss this and other matters of nutual

interest.
Sincerely,

(signed) John H. Marsh

CC: Hessrs, R, il Move
X -
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NORTH AMERICAN ASBESTOS CORPORATION

\

150 NORTH WACKER DRIVE, CHICAGO, ILLINOIS 60606 « PHONE: (312) 726-8515 « CABLES: NORAMCO, CHICAGO

December 18, 1973

Mr. R. H. Mereness

Asbestos Information Association
1660 1, Street, N..W.

Washington, D. C. 20036

Dear Bob,

During my recént visit to your offices you will recall our discussion per-
taining to a position paper which Cape Asbestos asked permission to
submit to the AIA/NA. We are enclosing copies of the document as
received today.

We believe there have been tendencies in some areas to segregate Blue
and Amosite asbestos into a separate category, as opposed to Chrysotile,
when related to health hazards. From this point of view, it would appear
that Cape has endeavored to fairly and fully present all the known facts
as regards Blue and Amosite asbestos.

These documents are for your files and information, and may be circulated

to all members of the AIA/NA should you so desire.
believe they would serve a useful purpose, copies may be distributed to
selected people in OSHA.

In the event you

If you have any questions relative to this matter, please contact me.
Sincerely yours,

NORTH AMERICAN ASBESTOS CORPORATION

/") ) A -~ . ¢
L SPD eT
N ‘\_.' / .

Vice President/G%'al_Manager

CGMorgan/jc
encl,
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2.2.1.

2,2.2.

2.3

2.3.1.

2.3.2,

-

Possible Association between Crocidolite and Mesothelioma

For some time there has been a belief, though not universally
accepted, that there are greater risks to health from
crocidolite than from other types of asbestos, especially
chrysotile. This vicw predominated in the U.K. during the
period when the U.K. Asbestos Regulations were being formulated
and led to the inclusion of discriminatory provisions regarding
the use of c¢rocidolite. When the subsequent interpretive
document establishing working guides for safe levels of
exposurc was prepared, this also included a separate standard
for crocidolite based, it was admitted, on cn entirely
arbitrary assumption that 1/10th of the normal standard would
ensure ample protection. At that time, the results of
Harries' detailed and thorough investigations were not
availahble and, as far as the U.,X. was concerned, the principal
and limited use of crocidolite asbestos had been in the form of
mattresses, thermal insulation and, especially, sprayed
inzulaticn. For mainly technical reasons, crocidolite was
little used in the U.K. for A/C pressure pipe manulaciure,

The report of the Advisory Committee on Asbestos Cancers to
the Director of the International Agency for Cancer Research
(Lyon 1972) said "The risk (of mesothelioma) is greatest with
crocidolite, less with amosite and apparently less with
chrysotile". It alsc states that "there is evidence that all
commercial types of asbestos except anthophyllite may be
responsible'.

The evidence upcn which these beliefs are based rests heavily
on the study in South Africa reported by Wagner in 1960. The
results of further studies associating crocidolite with
mesothelioma (particularly in manufacturing situations) are
less specific but ell of the significant evidence is reviewed
below.

Mesothelicma in Asscciation with Crocidclite Mines

Wagner (1960) (6) investigated an unusual frequency of the rare
tumour, mesothelicma, in the Cape Province of South Africa,

Of 33 cases, 8 had evidence of asbestosis, but, of the
remaining 25, 24 had a probable exposure to crocidolite mostly
through residence from birth or early age in the vicinity of
crocidolite mines in N.W, Cape. Subsequent studies enlarged
this study to 120 cases, 110 of which were said to have been
exposed to crocidolite, more than half through living in the
vicinity of mines and mills.

Wagner's.is the only cpidemiological study where there is no
other type of asbestcs than crocidolite known to be present.
The conditions prevailing during the exposure period of his
aerxies, of which he says the average latent interval was

40 years, were extrcmely dusty - in a dry and arid regiom.
The exposure level and the duration of cxposure for the great
majority of those living in the immediate neighbourhood,
playing and freely woving about the tailing dumps and stockpile
arcas, would have been considerzble in those days. Hand
cobbing (freeing fibres from the rock capping) was done by
female labour accompanied by their children.

/3
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2.3.3.  Subsequent surveys (Sluis-Cremer (33); Webster, Lyon 1972

2,3.4

(34)) and investigations by the South African Burcau of Mines
have not produced evidence of a growth of cases corresponding
‘to growth in production anticipatad by Wagner. 360 cases have
been reported, 155 with no known exposure, 117 with definite
industrial or environment exposure, They have also indicated
that, where there has been a positive exposure to asbestos in
mining, the majority of cases (83 out of 88 reported since
1956) appcar to be confined to the south and central part of
the N.W. Cape crocidolite mining areas.

. In Canada, a research tcam led by Doctors Corbett and
Alison McDeonald, started im 1967 a study of the health cf
workers in the GQuebec zsbestos mines and mills, with the
primary purpose of assessing what risk of lung canccr there might
be in persons exposed to Cenadizn chrysoctile asbestos., Reports
covering varicus aspects of the survey have been and will
continue to ‘be published, but a progress report issued by
Dr. Corbett lMcDonald in 1970 (18) conveys an impression which

reports.

The study of scme 12,000 emplcyces in the Quebec mines and

mills bern between 1890 and 1920 showed a death rate for lung
cancer amcng those in the highest category cf dust expcsure

three times greater than that cf employees with minimal

exposure, The employees in the lowest dust categories apparently
had little or no increased mortality from asbestos-related
disease,

* As far as mesothelioma is concerned, few cases were found (13).
Only 165 cases were recorded by pathologists in the entire
country during the pericd 1960 - 1968 and only in 2 minority of
these was there a2 definite history of having werked with asbestecs
(11 definite, 9 prcbable). Ten of these, including 3 engaged
in mining or milling, would apparently have cnly been exposed
te chrysotile asbestos; 10 were involved with insulation
matérials end so may have been exposed to other types of asbestos,

In comparing McDonald's surveys in the Quebec mining area with
Wegner's findings in South Africa, it must be remembered that
climatic and werking conditions were entirely different.
Compariscn is further confused by the difficulty cf retrospective
case finding and diagnosis together with uncertainty of exposure
history in such widely differing locations,

2.3,5, Considerable cfforts have been made to confirm more pesitively

2.3.6,

the asscciation between crocidolite exposure and mesothelicma
in the N,W. Cape. The results heve been inccnclusive,. An
extensive survoy conducted by the Pneumoconiosis Rescarch Unit
threugh~ut the N.W. Cape in 1961/62 cid not reveal new cascs,
and after.further extemsive research, Professor I. Webster
(35) has reccntly suggested that crocidolite "must be
asscelated with another factor before malignant change cccurs',

There continucs to be difficulty in establishing conclusive
evidence in this arca, As an cxample of this, expericace at
the crecidelite mine of Cepe Asbestos at Koegas may be quoted.
This is probably the cldest cemmercially significeant mine,
having been worked £or 80 years and with many long scerving
cmploycees., As with all South African mines, rogular hczlth
cheeks are compulsory but, ot the time of writing, no cases of
maesothelieme have baen notified to us as from former cmployees
and we arc not auare of any.-

/4
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2.4.1,

2.4,2,

2.4.3.

2,404,

2.4,5,

2.6.6;

by

Mesothelioma in Asbestos Menufacturing

Newhouse in 1964 (3) undertock the first attempt to investigate
a connection betwcen crocidelite and mesothelioma in a
manufacturing situaticn. She looked for a possible connecticn
with exposure to crocidolite asbestos among mesothelioma cases
recorded by =z hospital in East London. Of 76 cases, she
established that 23 had worked in asbestos facteries, 7 had
worked in the application of thermal insulation, 10 had
probable. cyposura of on indircct nature. 11 others lived
within %-mile of a large asbestcs factory. The remaining

25 had no traceable connection with asbestcs. While the
positive or probable expcsure was to asbestos of zll types,

it was believed thuat in all cases crocidolite could have been
present., Subscquent studies (1968 (9), 1972 (29), 1973

(30)) all related to similar industrial exposure.

The further study by Newhouse (1972 (29)) of 2 group of 716
women emplcyed between 1936 and 1942 revealed 11 mesothelial
tumours; over 407 of those in the cohort hud worked in textile
processing departments and 107 in mattress making. Crocidolite
and chrysotile were largely used in the former and amosita in
2ddiiicn to these in mattress mzling,

In enother survey (30) of over 4,500 male workers in an asbestos
factory making textiles, insulaticn products of various kinds,
jeintings and brake linings, Dr. Newhouse reported that there
was no excess mortality among those who worked in jobs where
exposure was low cr moderate, though where work entailed heavy
exposure, there was a significont excess from cancer of lung and
pleurz, in some cases where total period of employment had been
less than two years. Occupations in these categories included
insulation manufacture, textiles, fibre opening and

_disintegrating, mattress making, asbestos store and cust and
waste collection.

Dr. Newhouse's work as a whole represents a very thorough study
of the effect upon workpeople and those living in the vicinity,
of conditions in an asbestos factory where, it is now realised,
there was insufficient control of asbestcs dust in earlier
years and particularly for a period during and immediately
following the last war.  All types of asbestos were used in
this factory =~ frequently cn the same machines - and it is
certainly not possible to pinpcint specific types of asbestos
dust to which particular workers were exposed. For this
reason, Dr. ilewhouse's work cannot be used as a means of-
assessing relative hazards of different kinds of asbestos.

Dr. Gilson (31) refers to nine cases of mescthelioma in a

group of workers cmployed in the assembly of crocidolite
ashastos filter pads in gas masls during the war. Information
concerning the asbestos centent of these filters is now
imprecise but the nature of the process was such as to generate
appreciable and possible heavy dust clouds in the immediatc
breathing zene of the cperatives, Dr. Gilson also quctes
information frem Dr. Lewinschn that a group of mesotheliomas
were ciscovered among men working in a factory in the

mid-20's where possible heavy cxposure to erocidolite occurred.

Crocidolite has been used for at least fifty years throughsut
the werld {n the manufacture of asbestos cement, which accounts
for the largest usc of asbestos, but two possible cases only
have been repertaed from this sector of industry. tncther

use has been as reinforecement in plastices (c.g. battery boxes).
Mo cases of mesothelioma are kunown to have occurred in this
cennecticn, :

/5
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2.6

2.6.1.

2.6,2.

2.6.3.

2.6.4,
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Mesothelioma in Haval Dockyards and cther Shipyards

Harries' (7) (22) studies of pleural mesctheliomas arnng

workers in UK naval dockyards, indicated exposure to all types
of asbestcs. Heaviest concentrations recorded were in
stripping sprayed asbestos, normally crocidolite which, up to
that time, had been used in very large guantities for insulaticn
in naval vessels.

This was possibly the first study to recognise the very severc
exposures to asbestes dust that occurred when asbestos
insulation was stripped within confined spaces on ships.

Dust levels exceeding 1,000 fibres/ml were recordad at some
points. Subsequent work has confirmed this and the
relationship between incidence ¢f mesothelioma in the country
(U.X.) as a whole and arcas where shipbuilding and ship repair
worl has been carried out bas been illustrated on 2 map by
Wagner (36). :

Comments on the Evidence Concerning Crocidelite

The only evidence based upon exposure to crocidolite alone
is ihat supplied in YWegner's papeios Subseauent work has
not confirmed the conclusxons that were at one time drawn
from Wagner's findings.

Other expcsures that are quoted in this connecticn have been

both mixed and heavy. No conclusions regarding the specific
contribution of a particular type of asbestos can therefore

be drawm,

There is no evidence of mescthelioma in asscciation with the
use of crocidolite where the form of product or nature -of use
has not resulted in excessive dust. The idea that only
minimal exposure is necessary tc produce mesothelioma has
developed by suspicicn and there are no facts to substantiate
this idea.

A detziled study of cases of mesothelicma asscciated with
exposure to asbestos throughcut the world (excluding mlnlng)
(see Appendix A), which prompts the above reservations,
indicates that, of 763 reported cases, 664 are said to be
definitely asscciated with occupaticnal exposure, (Most of
these studies are, of ccurse, cf groups of workers in
occupations where an expcsure tc asbestos dust is expected,
This obviously weights thc sample heavily.) Of these,290
are positively stated to have occurred where chrysotile and
crocidolite and/or amosite has been in use; in 361 cases,
no details of the type of asbestos are given but it is
apparent from the general refercunces to the type of exposure
that more than one type was likely to have been presént,

Further scrutiny of thc occupations recorded in these studies

also indicates that cf these listed as occupationally exposed,
directly or indirectly, 553 were engaged in or in close association
with insulation work, either on land installations or ship repair
and construction, The remcining cases were also associated

with menufacturing processes such as textile manufacture,

mattress making end cther insulation manufacture, where dust
concentrations werce known te have been heavy, -

/6
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3.1.2.

3.1.3,

3.2

3.2.1.

3.2.2.
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General

As indicated in Table I, acnaite asbestos zlso contains
approximately 507 silica, with zbout 40% of ferrcus oxide.
Its cheracteristic is the springiness of the fibres and the
high bulk volume produced when processed. It is also

highly resistant to corrosion. These characteristics made
amosite fibre the preferred material for heat insulation
applications and consequently the most frequently used by
insulation workers, The preference for amosite-based
thermal insulation material spread tc most industrial countries,
and suchb materials were used in greatly increased quantities
from the mid-1940's to the late 1950's, Chrysotile asbestos
was also used in this field as the reinforcing fibre in
calcium silicate section and 657 magnesia.

Amosite has come under particular scrutimy in the United States
because of its extensive use as an insulating matericl during
and after the war years.

Lmosite has not been associated with mesothelioma to the
extent that has crocidolite and this provabiy results L{:om
the almost complete absence of any histery of mesotheliocma in
the Northern Transvaal, the only area in which amosite is
mined. The questicn to be decided is whethner exposure to
amosite invclves a2 greater hazard than erposuza to chrysotile
so far as asbestosis and lung cancer are concerned.

Amosite and Insvlation Workers

The extensive investigaticms of Dr. Selikeff end his

co-workers are well known and no attempt is made to summbarise
these in this memorandum, The important peint for present
consideration is that the werkers upon whose history the
investigations are based were involved in the thermal
insulation industry. There are two sectors of this, the first
being concerned with manufacture c¢f products and the second
being concerned with the fitting and stripping of insulaticn

on site.

For a period during and immediately after the last war, a
number of factories in the United States and Europe were
involved in the manufacture of preformed insulating blocks,
pipe sections and mattraesses, In the United States, these
materials were largely based either upon chrysotile asbestos
in the form of "85% megnesiz" (containing 15% of asbestos)

or upon amcsite in the form of "Unibestos" (containing

80 - 1007 of zsbestos). it is now clear that conditions in
many of these factories were verzy bad by teday's standards.
The preoducts were in graat demand during the war, particulazly
by the U.S. navy. Hours were long and safety stzndards were
Telzxed in the interests of odtaining vital matericls in time
cf war., Dust concentrations wore undoubtedly heavy ond the
hezlth of many workpeople has suffered in consequence of this.

Similer cenditions have apflied in the sector of the industry
concerned with the fitting and stripping ¢f iasulation cither
in the form of mouldad picces or as snroyed fibre, In the
United Kingdom, such work was nct subject to control by the
U.K. Asboestos Industry Regulations 1931, ond dust mcasurcmant
(Harrices 1968 (7)) showed that even with calcium silicate
insulation conteining only 157 asbestos, tegothor with asbestcs
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rope, cleth end plestic mixes, wean concentrations in the
general atmesphere in boiler rocms where lagging was taling
place were 22,4 fibres/mil, Scme individuel operations
concerned with fitting insulaticn give average breathing zome
samples as 256 fibres/ml, none was less than 43,1,

In cperations particularly associated with crocidolite,

Harries' quotes mean” concentrations of over 300 fibres/ml at

the place of worly, while in adjacent areas and passageways

two or three decks away from the work site, m~2n concentrations
in excess of 30 fibres/ml and as much as 177 fibres/ml were
reccrded. It is clear that men in occupations in mo way
conneccted with the asbestos work, and whose occupation would be
assumed normally nct to cxpose them to asbestos dust, would
have been expcsed to concentrations which would be considered
very heavy in an asbestos factory.

Such concentrations are also likely to apply to such
ocourrences of asbestos related diseese in erecas cf shipyard
repair and censtruction reported by McEwan (19), Stumphius
(11), Bohlig (21) and others.

Selikoff has suggested (28) that average dust concentrations
to which Amcrican insulation engineers had been exposed wculd
have been low. He beses this on some measurcments of varicus
operations commonly performed by these men quoting levels frem
0.3 to 8.4 fibres/ml, He refers to similar results in another
survey with higher levels noted during spraying; “average
level of all cperaticns approximated 6 fibres/ml. He
further assumes that, sincc observaticns in 1969 showed that
asbestes materizls ceonstituted less than half cf insulating
materials then used, the time weighted average of exposure
would be under 3 fibros/ml.

The levels of dust cocncentrations qucted for such operations
bear no relation to those meticulously observed and measured
in the United Kingdom, ndtably by Harries and H.M. Factory
Inspectorate, In the same paper Selikcff himself agrees that
the effect cf peak exposures may be considerable, and that ten
minutes of hard work in an atmosphere of 100 fibres/ml may
overshadow the biclogical effect of the rest of the working'
day in environmental concentrations of 1 fibre/ml. This would
agree with porsonal observation of those who have practical
experience of fitting and stripping preformed insulation and
asbestos spray work. Under ccnditions prevailing in the
past, the nature of the work made it inevitable that there was
frequent but irregular exposure to very high cencentraticns

of dust - at the moment of brezking awcy an old section of
lagging, for example. The TLV uscd in the U.K. based ecn

the reccmmendaticns of the B,0.d.S. Standards of Hygiene fer
Chrysotile Asbestos Dust (32) fully reoccgnise the

sigrificance of peck eiposures and qualifies the average of

2 fibres/ml over four hours tc the extent that excess zbove

12 fibres/ml for any ten minute period is unacceptable,

CONCLUSIGHS

Apart from the study by Wagner, which subsequent surveys suggest
have not been repeated on the same sczle in other crccidolite
nining arces, there are very few cases of mescthelicmz where

the cause can be s2id with certainty to.relate exclusively to
crocidolite cxposure.
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&, 2 Cases of mesothelioma reported throughout the world where an
occupational ciposure to asbestos, usually both amphibole and
chrysotile, is definite or possible, hava imvariably occurred
where concentrations have been very heavy - much heavier than
have occurred in U.K., manufacturing industry for very many years.

4,3 Although there continues to be lack of satisfactory evidence,
the suggestion is still occasionzlly made ihat mesothelioma
can be associated with short duration of exposure. It is
acknowledged that mesotinelioma is wot alweys caused by asbestos
and, in the absence of an cccupational history, there is a
temptation to attribute a perticular casz to some slight and
often unspecified exposurs in the past., Recent work
(Newhouse (30)) indicates mesothelioma is dose related and it
is believed that where asbestos is involved - and here agzain
the type of asbestos cannot usually be specified with certainty -
a ‘high degree of exposure took place, possibly many vears ago
and in the early years of life.

L4 Crocidolite and amosite fibres, by their nature, have tendad
tn bk~ the most favoured for use in thermal insulation,
particularly during the war years and years of rceonsiruction
after the war, Tha various diseases associated with asbestes
use are clearly mostly found in areas where such work has
been concentrated (Vagner {(3%)). Th2 incidence of the various
diseases are therefore more likely to be associated with the
excessive concentratious and relatively uncontrolled working
conditions, whether of chrysotile or smphiboles, then with the
type of asbestos. There coes not seem to be any evidence
that where such high concentraticns are prevented or do not
arise, that there is any greater risk of asbestos-rciated disease
with cne kind of asbestos than with another.

RC/ M0 uf e
Vieh Dosemhar 1972 /%
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TABLE I

Physical and Physwo Chemlcal Propertles of the Asbestos Minerals

Property

Colour

Natural Fibre Length

Fibre Diameter {micron)

Crystal System .| )
* Occurrance

Optical Properties

Refractive Index

Specific Gravity

Hardness (Mchs scale)
Spectfic Heat k-cal/gm/*C
Tensile Strength kg/cm 2
Youngs Modulus kg/cm ?
Hea! resistance:

% residual strength at 200°C
400°C

6Q0°C
Fusicn point *C
Surface Charge

Amosite
Ash Grey

31070 mm.
01101

Monoc_lnr_\'

" ‘Bsnded ironstones -

Biaxial positive

..extinction paraliel - -

©1.657-1.693

;. non-pleochroic

3.2-345
. 6.5-6.0

0.193
25,000
1.65 x 10*

100
37
7 -
1.100

- negative

- 4~0

Crocidolite

Blue
.. 31070 mm.
B R ECR

" Banded ironstones
Biaxial positive

] or ~gative,

T extmcnon parallel

1.683-1.698
pleochroic

3.37

0201
35,000
1.9 x 10+

100
38
18

1,000
= negative

Chrysotile
White

1 to 40 mm. -
0.01to 1"

Monochnic and
.= Orthorhombic:

Serpentines
Biaxial positive
extinction para'ist

.1.50-1.55
non-pleochroic
. 2.55
2.5-4.0
0.266
31.000
1.65 x 10*

100
100 .
16

1.500
positive

- 7 TABLE 1T

e

Chemucal Composmons of the Asbestoq Minerals
: (Typxcal data) )

S0, silica’
FrQ, ferrous oxide
Fe .0 ., ferric oxice
A, Q. alumina

- Ca0. calowr oxide
MO, maanesium oxide
AMnQ. manganese oxide
Nu 0. sodium oxice
i, .0. potassium oxide
H.Q water
U carbon droxde

Amosite Crocidolite Chrysotile
487 50.9 38.9
39.7 20.5 2.0
vale 17.45 1.6
04 —_— 3.1
1.2 1.5 0.9
6.4 1.0 40.0
0.2 0.05 0.1
0.1 6.2 0.1
0.6 0.2 0.2
1.3 20 12.6
0.1 © 0.2 0.5

1000 100.0 1000

[" : v A:
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APPENDIX A
Biblieg~  Number Definite  Humber Exposure EZxposure Exppsgre Exposgrc
raphy of associat- knowm attribut-~ unspecs assoc%at— assoc%at-
ref, cases ion with  exposcd ed or ified as ed uvith ed with
’ report- asbestes te assumed te type insulat- menufact-
ed occupat-  asbestos to ion/ ure
ional chryscot~ shipya;d
exposure ile or work
amphiboles
1 % 42 32 10 32 32
2 6 6 - 6 6
3 76 30 36 30 7 23
4 * 95 95 A‘95 95
5 * 6 6 6 6
3 23 23 23 23
10 3 52 52 52 52
11 21 21 21 21
14 15 12 3 By 12
15 11¢ 119 119 119
16 29 29 29 29
17 3 - 3
19 80 49 49 49
20 6 5 1 5 5
21 55 55 55 38 17
23 25 25 25 25
24 ) 40 35 5 35 33 2
25 15 15 15 15
26 * 7 7
27 % 5 5 ¢ s 5
28 % 23 23 23 23
2977 S ¥ 11 11 11
30 9 9 B (o) 9
763 664 58 290 361 553 - 111
B (i3)
otas % These series cover other cancers, inclusive of mescthelicma
A Little possibility of creoecidelite exposure
B Exposure said te be likely to crocidolite
C Exposure said to be most likely to amosite
Docviber 1073 /11
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