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PLAINTIFF'S
EXHIBIT

68 CLOUCESTER PLACE, LONDON WiH sHL

- AIa-2°
MEMORANDUM -
TO: Yember Associations AIA/7/3/7R0D
FROM: Director General” ' \ 12 February 198/1--

“Asbestos & Health in the Friction Material Industry"

The atta.ned position paper on Asbestos & Health in the Friction
Material Industry is forwarded for information. It has been

authorised by the Executive Committee who recommend that it -~
should be used as a background reference paper to help members
deal with questions in asbestos and health which may arise, -

¢£c’zigékng ;a 1
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- | SRAIVE VA%, o R

ATRTST0S AT MTIUT TN THES FEICTION MAT-TAL prasomy

-

The Prabhlen

Zrpomure to ssbertos dust is recognised es a potentiel occupatiozzl harerd.
Aonrs work people exposed to high concentrations of respirable asbestos
&urt, {oneh as is known to have occurred fore prisent day dust eontrol
réatures anc vork precedures were introcduced) cases of cenmcer and
ertazinris nave been reported througlout the worid, 12,3 The difficuliy

seliatly i@entifyinc the occupatro 21 history of thoee wlicre hezlih -

s

his tien 8ffected many yeess efier hae resulted in Bry” contact witkh -

asbertos Deing resrrded with cautior ani aill meteriels eontaining nsbectos

o,

atteciied indiceriminately.

[ ¥ N

2

ns
Sirnze friction material is widely recognised as one of the oroducts fox
vhiah astestor is en inportent ingredient, it has attracted fueh &ttertion.
Inferd, the asbecios indusizy, in reminding everyoze of the vit2l role
ployed b asbestoe in bLrale linince, has stimulated suer etiention.
Teveriiclass the oncunational heaith recorad of the asvesios I-icion
weateriald infurtay is good an2 only a few czees of asbestos-related diccace
FvE On rccorﬂ. Yovever, the widesprcad vse of frictioa mrtericl in 211 types
ol velicles has raised the auesiion of potential pslluilon of the environes

N attl en assuoed coprecuent danger to the heslth of the reneral ouvlie.

Tur Ixictlon neterial Incuetyy, tLerofora, he: tuo besic prodleass., The
slznl, ihe occuvr~inna1 tealth problen, hes In rany ereas beir resslvel.
Trwever, the inivetsy muct continue to ensure that thocze erpioyed in the
wmnlreture of thece matezials ere not expoged to dust levels which aze
hemfel. An extonsion _f this prblem is the need %o cx .re thet voriers
¢=olrred in the sulsenncnt uee o: srriétier n2teriels, ei.zer in the
$i%tir: of the products or the maintenance of vehicles, are not exposed o
Loernfal Gust levels.

O
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Tbe other problem for the industry, that of possible environ-rcntal poliuticn,
18 more difficult to resolve, based as it is on ezotional anrieties {(v=tch
are ip no way Justified by the evidence)., A clinate of concern for the
effect on the environment of expanding town3 and Indusiries hag led to

the motor vehicle being included as 8 significant factor in this pslliution.

" This fact %{ogether with the publicity given to asbestos and its
clagsification 2e a carcinogen 4 have all ecormbined to lead people to questfon
+the use of asdestos-based conponents in motor vehicles,

Toe sutocotive industry {e also utder attack for a musber of other reasexs, -
(e.g. pollution, waste of resources and congestion) and would gladly be
without the 2sbestos prodlem although it muset accept that for some years,
current models of motor cars will need asbestos-containing material for
replacemerits, The friction materiasl industry itself must therefore dispel
anxieties about asbestos-containing products in motor vehicles by ensuring -
that the existing reassuring evidence is made menifest and {s properly

understood,

Tackling the Problem

In order to tackle the prodlem most effectively, it is important that the
origins; investigations and remedial measures involved should de well
understood, This is especizlly neceasary pince the exisience of the friction
caterial environzental prodlex is to a large extent dased on confusing

tvo very different phenomena; on the one hand the occupational health -
erperience and dust exposure data related to manufacture (and the

subsequent fitting and servicing operations sometizmes called "para-occupational”’
and on the other hand an assumed emission of similar dust into the general
environzent as a result of the daily wearing down of brake linings and

clutch facings.  An example of this confusion may be seen in the evider.:e
given to the UK Asbestos Aldvisory Comzittes, where claims that the gene:s:
public are at risk are supported solely by reference to & survey of motor

vehicle paintenance workeg;.s
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Tnese facts will be reviewed under three headings. the first two coveriug
the Occupational areas of Manufacturing. and Servicing, and the third

heading covering that of the Gencral Environment,

Manufacture of Friction Materials

There is ample evidence to suggest that, in the manufacture of frictics
materials, the concentration of asbestos dust compares favourably with
that f0und'in most other modern asbestos operations. Within the last

ten years efforts to observe a 2 f/ml* standard have ied to further
improvements in dust control and there are now many operations where
levels well below this maximum alTowable concentration are achieved , . -
Very few cases of asbestos-related disease arising from friction material®
manufacture have been reported.

In evidence presented to the UK Advisory Cowmittee,s Ferodo Limited, who
have been using asbestos in brake and clutch lihings since 1910, reported
8 cases of mesothelioma and 5 cases of asbestosis, The mesotbelioma

cases had all been exposed'in the mahu;acture of railway brake blocks
between 1928 and 1933 or during the war years up to 1943, to crocidolite
as well as to -the chrysotile asbestos more generally used throughout

the plan;,_ The asbestosis cases were all involved in mixing processes

where masﬁz-should have been worn.

N In the same volume of evidence, & report from the two Cape Industries’
factories wmanufacturing both textiles and friction material (one since
1501 and the other since 1923) cites 9 cases of asbestosis and no case

of mesothelioma.

Ferodo report that "many millions of man hours have been worked on finishing
operations of asbestos-based materials; though the dust concentrations

associatéd with these vere at one time very high, there

® fln‘ - (asb?:tos) fibres ver millitre
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hes not been a Binzle dieznosis of asbecinsie 88 2 result of this
exposure”. In core recent years (1358 - 1376) hovever, average
conzentrations vere well delow 2 £/m folloving contirious {mproverents
in dust extraction methadc

An investigation in 1975 by Zeidermanns, Euhnen, Schuiz end Proch::ka9 ©
inte dvst hazerde which might be sssociated with ihe menufecture 2nd

uge of estestos-contz ning friction materizls (uvieiec in the Tesearer
Teport of the Germian Teruf svenogsoﬂscnafuenT cuotes comcentratiions of
rivoe=-diust ia the rance of 0.03 4o 0. 20 rn;/'-3 dvwring grindirg, 6rilli-g,
sawinyg, turning snd ﬁ1111n5 op=“e+ﬂona (the current TFL¥ value is

0.10 -ﬁﬁz’ or 2 f/E 1:" on this “asis the current ranze fs 1.8 7/nl to

Do
¢ £/~1), on avesage just below or just above 0,15 m;4:3 or 3-£/=1,
Sfuch oprrations, unless subject te dust eont rol, will e=it duet containing
orbcctos., 4 nunder of swuveys of such oprratione nheve besn carried out
in Cemany 1,9, |5-¢ 10,11,12, UsA 13,14,15,16,17 and elesuhere 5128 3,74
Jt is clear thst, under sone conditions of vorking ani where cuch operations
e-e cirried out continuously, durt econcentrations above 2 f/bl (or the
of 0.10 n;ﬁ:g) can b2 reacked. There is some evidence of effectis on healil

- #2203 nen exrzezed for 8 long period on such work, ledieel end epideniolerical
Investisations by Profersor Voitowsitz, Valentin and others 7 M VOIVers who
rad teen econtinvourly exposed for at least 10 and up to 25 yoerne to astestos
Aurt sosceets & similar risk level for men employel on finis:in: opirations

{~r 0y =irdins end eri1linz) in the avtoooiive in?u veiry, to tre oigh

L]

- ) - - 7:9. + - .

et of verese in the r@nuractn:inL industry

It voe Joted that the sutomoiive Industry group studied bad had lon:

cyoeuTe from a VE’I’V earl}' asce. 9 ¥ 3 group of pen csn:'in:; out breke

¢

¥ T7XE = Technical Control Limit
+ vt ¢f 9/ vorkers (ineiudinf 47 voner) in men .hc~:r£r5. there were 3
prodabdle cares ot‘:sbestosxsand 11"possidle”, Auong 63 men employed
in Linferins opﬂrntions on brate lininss in the gutomotive Indnairy,

[ EENE S L

b JE RS S N . S Ry [ Y - - oa
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calntenznze sorvices with exposure prirarily during the cleaning ana
brushing out of brake &rum dust gave little evidence of {rhalatioez
effects Iin spite of long years of exposure.

19

Frofessor Selikof{'s investigations Quoted indications of sbnorsalities
in 32 out of 87 rotor vehicle mechanics (6 out of 23 with five or rmore
years intermittent exposure showved signs on X-ray of changes ¢onsistent
with asbestosis). Another report of the same investipgation guoted 244
of 9 bree service cechanics showing chest abnorvslities mot necessarily
astestoz-related and it ie eophosised that there were no confircad cases
of astestos-related disease. Dust levels quoted {n cenneetion with this
Investigation (4n TSA) 20,21, _
of brake druss, grinding of used linings and bevellinz of new lininzs of -
15.9, 3.8, and 37.3 £/cl respectively - ruch higher than any found by any

other récearchers. 5o information is provided as to the dvration of

refer to mean concenirations for blow-out -

these sanples - they are frequently referred to as pesk concentrations or

ike mean of a nunder of such measurements. It is 2lso clear that in the

c2se of blowirg out of brake drums, no asbestos fidres were vicible by opiical
LicToscopy; som2 chrysotile vas identifled by X-ray diffraction. Pibdres
identified by electron nicroscopy were 81l below the minimum- size gpecified
in tke definition of asbestos fibre (i.e. 5 ya in length)a. It should be
noted thet the methods of sarpling and the criteria for neasurexzent of
occupational environuents did not conform to the methods used by

governmental agencies and by other Investigators in Cermeny and UX.

Fer corperison, concentrations of asbentos dust during drake maintenznce

Sepuzted by Eick{sh 2nd Knight 10 shoved an average daily exposure of

0.62 £/21 (range 0.21 to 1.12) during brake service of 11 cars. During

truck braXe service, the .averaso vas 1.75 f/nl, with peak, during cleaning

of the brare drum, of 7.09 £/ml.

Tre Cercan invegtigation im 1975 I (zow incorporated in the Berufsgencssenschafltier
Teport 7) recorded high concentrations® in the drake service departzent and

* 0.03 to 0.79 n&/ns and with background workshop atmosphere of 0.03 to 0.05 zg/c-.
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Yhete raciining ves dens without Gust extraction, Fltlouch hich
cenzentrations of (rat vere observed curing blowinz cut, no elrrsdi)e
2ebzstos eould bte detenteqd by infra-rag Epeciremetry, Prﬂ--th:j_:;:-_;;— \
fi5res which could be dciected cptically could not :'~e "f"'nent-'f"cdd::uc-
T : N Y z

k.

esbeston,

Tre Censral . Tnvirement

Tasinzs the a.:1calisn of f1wa brates, dise nade o cluizsh facroe
Fr2il guaniiting of 4he garface of the friction raterizy are v;;“‘;r'"
Thege zinriels coutain tetween’ 3 1o 60 of retectos, pnd it *:srgia.
agenzd by sonz that theredy large cuantiiies of dznrersir aste es5ting d;c
are Yelng resvla_.y discharged into the atnosphsare, nig, {4 {e P*r~=;'
¢r2ztes o dencerous aircephere a':in to that which Y28 produced :";:;4;:’
relzied dlfersse (espoczally cancer) in sore vorrine em‘imn-e-z.s.,“’:r;;
the estinateq con;;.nptmn of asbestos in friction raterial ig am*ual;y
over 40,030 4sns for "\mope and ovexr 50,000 toas in the TSA the »szoun‘s
. *avelved re sulstantial., Aan ¢slinate carried ouvt by the Fendix o
Cc:".\c:-.‘.'o:: vith the eupport of the US Invirormentsl Frotecticn teeney (Irs
c2leulsted t..at ikt anount of frictior naterial vu:: !vay in brsies ena
tlutckes a::::ﬂnllv in the USA {s sround €n +000 {ans, 2 [ vhich 37,000 tons

s *he »glest -
15108 content l.e. &%, Tn Turope the conternt of brake

1
-

1'n’n: T

In:s i ncarer 300). Towever it Is clear frox mcagurements n2de at a
nuster of los y
) of inzations with heavy road traffic that ins! pificant ctantities
o.‘ egnirahnle arocs»os Anat are ma emiited. 23:24 .

“he crnt tororient facdars i dispellin, anxiety is that the asbestos
_2rnient of tre woar products of friction material is nat enitied fnto the
2i2osphere in the for- of Tespirable asboctos dust. Inleed, a pumber of
endient pir invectigations ind‘cate that 1t 1e 84fficult nowada;':; to fina
teteplos fiores in any significant quantity, regardless of size, in tl:e

atrosphere - even Iin the vicinity of asbestos panufacturing plants. 2

¥ .
<agsurenents of the an'biont eir even in heavy traffic conditions do not

. - -

‘hO\' Brr ol e T PE e h M.
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confined tuaonel c¢nvironement might be thought to ercate the worst conditions

no significant dbuild-up of asbestos dust has boen dﬂtccted24 25,26,

Tre exrplanation is simple and is confirmed by a numder of caroful
scientific investigations. The heat generated {n ihe process of applylzg
the brakes or the cluteh (the rezson in fact why asbestos I8 such a vital
conponent) is sufficient to destroy the original structure of the asbesios
fivre. From.a texperature of 450°C the chrysotile structure begins to
convert to a non-crystalline amorphous phase, leading to a less of
8tadbility of the fidre structure. The mechanical strain applied during
‘he brazing process has a pulverising end gTinding effect, leading to
¢isintegration of the fibre structure, The German report T calls it

"a kind of pmicro-milling so thet the dust no longer contains sy fibresm,

" Froz a tecperature of 650°C a new éryatalline structure develops called
Forsterite, which will be fully developed at temperatures of above 700°C.
Cene erally, forsterzte cannot de traced in brake lzning dusta. This pezans
that teapera.ures beyond 650 c either 'do not oecur or are only very short-
lived. The decrease of the chrysotile content, hovever, indicates that
tecperatures dbeyond 450°C are rcached because the asorphous phase of the
chrysotile cannot be traced analytically (by either infra red-specirometric

- or X-ray diffratenatic methods).

N~ Ixanination of the residue of wear products in drake drums eonfirms that
" the esbestos content is usually less than 1% of the residue.2! Tt has
been sugsested that the dust escaping inte ambient air may conta’n a hiswer
preportion of the fine respiradble asbestos than dust left in the druns but
© crreful studies designed to entrap this eacaping portion of the wear
. product show that this is not so. Various investigations {nto the azount of
.« asbestos remaining in the residues from friction processes have been carried
cut which indi{cate how minute is the frnction of asbestoc released in the
application of friction. The lateat report, 7 from Germany, confirms that
technicel investigationc in recent Years have repeatedly shown that the

dust generated by friotfon of the linings in use - as opposed to dust created
. FA .
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durirg the firishing and hindling of new Iiningss - ag 2 rule contai
oy ains

only tra 2 i i
y ces of frre chrysotile fibre, f.e. of the order of 1. The

vorxing pariy was unadle to provide clearer infra-red specirographical

evidence of chrysotile, TUader Dhace-contrast ang ele:t\:r-nicro'-copic

ecrutiny, the dust contained Just a few isolated fitres vidich could pot

¢cven be definitely identified as asbestos, This ig consistent with ih
£ ne

invest ior ’ S i
irvesiization by UK povernbent and indusiry investizatione ip 1969 10,27

*aleh reported that the fice asbestos content of wear products of drus

- o - .. .l
vrexe linin;s rarely excoeded 1. " (Ia dlsc drakes the content was cven .

1""»'&1‘. )

Tre I-endix'i.wc—stigations Tor NIOTH in TSA in 19732 gave a range {ronm
1.65(! to 0,005 - only three tects vere above 150 end the overall avers
was 0,255 This study also determined that only 3.2 of the asdestos -
cor.tent of 211 the wear products over the whole ranze of US xotor vehicles

.
-

beczme airborme - estimated at 5050 1bs. annually.13

e - * oy .

+2e rord Folor Company carried out a study 28 b2sed on ¢ynamoneter tests
waich showed that during brake nsage less thin 0.0Z! of the lining vear
» - N

vas released in the form of free asdbestos. The siudy estimated that

ceacantrations of esdestos fidre in the urban atzosphiere in the US due io

bri%e uszse wzg 1 ¥ B
ri%e usage vac less than 0,07 x 10~ g/m3 (.07 nanograns) (less than one

=i1lionth of 4he 2 £/m1 occupational control standard),

Ifiafu;en.ents cerxied out 2t points of heavy traffic cencentretions in the
TK Yy the irbestosis Rescarch Council, under the observation of the TUC
Centenary institute of Occupational Eeslth, also found no greater
¢onzentration., Iven in the underground railvay syetez, this survey founcf
the asbestos content to be of the order 1078 5;/::.3 to 1077 5/:55. (10 ngs - -

to 100 ngs/u3)%4

.

Finally, soze oleservations made within the last three years by two eminent

occuP..ﬁQMI health experts, on occunational y»iebe em2 wtoln 4. av
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™ k o 72
Dr, Jokn Gilsen, rovivwine nabazlos 28 an excupational harsrd $p g

censrel group in viiich he iaeludes friction nateriale, tays "'Despile the
“housands of praducis containing ecbestos, evidance of {11 effects f-;ﬂ
th2ir uee 15 veuy £1al1", Fe adds tho Quilifieztion that ogcupa t\nr-
involv<n3 brake shoe mainienmnce hzve been shosm to Ve et rigk in the past
ithouzh nost of the asYestos in brske shoes je €ecraded, the dust in t?e'
Irzle drans 51911 conleins & £~a1l percentace of 2zhintes", "The raf-;it""’e
e s e resailud
of the risk (of selestneie &nd merothel{oze in {hare waring 1o lerly in

iy,e T toerant ) i i
iris elrlzyrent) is rot Jmovn but ig litely t5 T2 5.212." Frofesass

T

Ciellmie, 2 ‘in Wie revort on pubiic'ht:lth riske, comeludes YThere s :
evifence of no exr2ts risk of rmesothelio=s from asbestss psllutson wvhien )
Hxs exinied 1n 4te nelilivoushond of climysotile and arcosite rines. There is

LR avitsnce of 5 »isk to the Jgereral putlie at p:é‘F’t" Later Le remeatyg
Wle view fn hip seriesal eonclusion "Tizre is no astab11su.d evidenc e‘

AT, ad Lag. i . - . .
viEn Ve ubisnt ernosure, as provalent im Yestemn 2urep2sn ecuntries
- M - t

. .md 2R o - )
. A% ikis monand cnvries sueh 2 def! nite risw; hovever, ithere exist too nzny .
- . el ot Wy g 4 T Ay s
neeriziaties Lo deny sush e rist, 4 ©32h 4 the rie™ wos sutq tantlal it is
Litely it wonld Pave Bren Cetesied Yy nov™,
[ —
CorArTIToNs ' -
Yoo Pty -
A e — )
N
. -~ - W aa .
Zhez2 can de #n ocerpatforal health riek: in the ranufscture of aatestos-
Yoo is et dopw . -
fe=0 Jricilen reiszirle, Fewever, exporience ros ghown thet this s a very
Vrotrat Javin e -
<70 lal tarlin w *: and that it can be effect;vely controlled by well tested
_ equipnent and work procedures. ‘ .
s "ir r. i e bRy . ,
_ nie3ds Lescl on ertensive expexrience in the 4ndveizy have lLeen establizied

et ocnipnent ic evailelle to nafntain these stanlamis 80 that the
occupational lierlth =Isx con bo controlled. I rany countries these
stendords ere enforccd Uy les cielation, but in eny case trade and Industry
hav0 an oblicat*on, a8 vith any occupational eafety poobler, to inmplewent

:I.'... alP; gy -
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.'-‘11_1-!','\“ (’-‘- rh..’) ‘—‘ et » H. - T
Mirnlg Darsavah Lnit, Forqsee
srda oy

oceedmfs of the Internatzonal Conferen
ce . .
:Tphannc-sbu g, S.Africa. 1969 on Pneu:nocomosu

PR S T
anLLxedil, DT, fiovrint mvAd A

o
-
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ST oo of Melagbact
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SOWTRT M Zevors Y (7 - ,) p_fs - e .'“-.:1;‘ “com
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Ton PO SN e mar -
sretTnnitonsl loensy £.cResearch on Coamver, ILLALELE.

ToPns oo Nelnzid T = d

=i Les 2VEINZIIAT of Tprdiinranie Tipt- Al IR T

. AR -Bl2ake e of Jliiategs 4a

1. . ' .

I by 18 anz.o" _-‘-f.‘..re:'l-- " ‘.N\ TV na 47 - )
A Lare e - y ~Tarte, ‘;]?. N .

* 1o he Livizery Cocnitice

7 . i%e
N oastering 187877 or1s) nad Szlpde Eoo uilve, VI 1277
BT | - -

»

Croce, A4, favmor Tivecicr Cenerel, Lsursior Inlerme®iseal
~srocietlion, london. "Pzorress fn thLe Conlrel of Aoherics el
In the Vorlmlnze®, Tide “rilenal Cinlecires on Fres mLeenieris
Cavzene, Torvertae 1°7e, - ‘
Cerman I-‘.‘e-;-v"don of unzsfriel Zec 'Aent en? Safetr Insurasae
Corporations Z.V. Merals-cvezzenachsfdan (Tomn," fermany).,
Tessarch Teport - Actontos, "Invertiratliens Into Beedth Nstardc
through Dusto by Brake-Iininzs containings Lsbestes™  (innlvtical
epideniolozical and ani- 31, invertigations) Denenber 1976. ) .

"Fygiene 5iandards of Afrborne lebestos Durt Concentratione for

-

1noes widh dha Navardia. = - -
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