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Mauiil Ssudy of Asbustos Safety Garments

The fina! report on Phasc I of the McGil! study ard ccoments by

Dr. Gibbs in respense to questions 1 raised are attached. Two .
sets of phoutograiphs, not reproducidle by Xerox, are available.

John Magenheiner hzs one set, I have the other,

1 call yeur particular attsnticn to the re-:mer.da:ioas cn pages
11 a2no 1J.  tngineering itproveseats ore fescnsias 1f Ihw prodults
are to be acceptable under the existing federal asdestos standard.
The manajement cf Piant 2, teferred 2o in Dr. Gibd's report, has
boen adviscd that a:ircorne asbestecs fidber com
breathing zones ¢ =en wearing ssbestcs garments im their plant
exceeded th2 threshold lizit value of 3 fid:rs 3er cc fer an

8-hour vork day and thzt conzcntrations over 10 fibers per ce, which
exceed the sxsursicn lavel of 10 fibers per cc perzitied for a
1S-minuze period bv the U.S. Occwpaticmal, Healih and Safery
Adaipistration standard, weres also observed.

Imsedizte aetion, in the forn of enginsering izprovenents, is

necessary to insure that R/M preducts seoply with OSHA standards.
Joka H. Marsh
Atzachornts
CC: Messvs. J. J. Hiseabeimer
J. T. Trainer
Tt e
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further to our discusuians on Friday, January the 25th, I would
1a'w b clardiy one or two point. ualch you raised. The wethod wscd to
Voeant the wowbitane filters was that adented by the British Occupational
Iy avae Seclety.  Thure ate ossentially tuo reasons for using this method,
e, weotern tranmnortian sonnle. considerabla distances before countings
Pows s b boote sethent el for tvestwint of the £4)ter ac the site vwith a
it el 4 teel da Sldodelwiw” welecion enten cusuniaadiy liees She fibzuu in
P, rettue by Ll vl of Qitaakine Uk particles before thay reach the
Lalseraguaey,  Svcendly, the Jacgieon swehod ¢alls for the preparation of o
tpevctal wolution coutnfaing Jlsiolved membrane filter which must be falrly
fruah vhien usud, 1€ requires sotc tleac {or preparation and we have found
that connts using the Britdsh and Merican methods arae comparabla.

Cith regard to the sub-micron dinmeter fibras, we chose scanning
eluctron wicroscopy rather than trunsmission electron microscopy becsuse
virtuatly all tectindques for cxaunining airborne dust using transnissicn
clectron microscopy Snvolve transfar of durt from the f£ilter to the
cluetroua mivroscope vreid,  This can lead to scrious loss of fibres under

i we glrcuatances snd the Fibre [s unlikely to be observed in the samz

% o.onditfen ar Lt vas sellectad,  Eucause o were dnctorested in the actual
3irboene (llae Suacentrations, te decidud to eliminate the possibility of
Cibritisation vec. by collectinyg sampled on nuclevpore meabrape Lilters and
exetdniin the saeplos darectly.

The afrderne filra concentrutions 3t Plant 2, raise o svrious
peublen,  Thiere 14 no dount dn ooy wand that L2 should be impossible for a
nan Lo be wninowingly erlposed 6 tib%rue cencentrations cuceeding ilose peraiited /
dn an asbeatos induairy. A3 vou Lmow, we agrecd An our COBERACL L.at the
resulta ol ove studies vuuld avs Lo publislwd until one year fros subaisslon
of L Jine. report to Ruybesica-llunhattan,  In the seantiee, 1 would like

- ik GLG4S

{
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to ensure
auvare that

ol asbestos in a man's breathing zone.
have,

yvou might

1N

beth in the Iabo

9 fihre/ce

Tests of specially treated

L

relcosed by

cafety garments are made
tairly high concentracions
appreciate any sugsestions

that compauies manuracturing asbestoes
parments do exise whichv pive rise to
I would

There are probably two further investigations which are wortiwhile

(ey coated inzide aud out) ashestoz zarments
Field. MLhowszit the dust conceutrations
tested at plant 1 did not excecd the .
would excweed the 2 fibre standacd {f the

ratory oud in tie
the garments waich we

LIRS
standard, some cf tiem

wori practice adepted at a particulor plant required men to wear them more
frequently than at this plaant.,

2)

our tests.

Further investigation of the Novatex matcerial.
with this material will be known in about 3 weeks when we have completed

Exactly where tu ro

If you have any further questions concerning the report on Phase 1

or would like to discuss follow up studies on asbestos garments, please do

-~

WG/ ssn

¢ce Dr. J.
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not hesitate to contact me.

Yours sincerely,

/ o
G.%. Gihbs, i15e, ithc, THD

Jstapl. rodennor

AL

fagenbeimer

-
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4sbestos fibre relezse from asbaestos safety garments
A report to Rayvbastos-Yznhattan Inc.

By

. Graham Williazm Gibks, }Sc, PhD

! .

Department of Epidemiology and Health
McGill University

o~ o

r 1
1AW Moo O -

Quebec, Canada
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On Mav 11, 1973 the writer (CUG) thrsuph the Ofifce of Industrial
Ressaren of elil) Umavessaty sudaizzed to lir. J. Marsh of Raysestos~
Manhattaa Inz. 3 proposal setting cut wosk c‘o achieve the follewing
objectives.., *

Phosa 1. To determine the cxposure of ten to asbestos fidre
during tite cormal use of astestas safety garzents in induscery,
Pizse 2. To deternine the fibre release inte an a=bient

environzent by garcents canufactured from regularly processed asbestos

cloth and to test asbescos cloth prepared by & new process.

Authorization te }ucud vith this ressarch vas given by
Raybescos-Msnhattan Inc. on May 24ch and work started om this project
withia one =onth as plannad. 1a sccordance with the protocol this

SIMSTITUITS NS final TE0oTC On phane 1 of ke Snvesrizezion,

Materials and Matheds

Populetions for Studv

Measurenents of airborne fibre concentrations during the
norzal use 'cf asbestos garcents wers rade 3t two plants to be referred
‘o as Ko. 1 znd No. 2. lnitial arrangements for surveys at plant 1 vare
pade by %r. J. Marsh and ac plant 2 by the writer vith the help of Mr.

3. Lang of Szfcty Supply Cozpanv Limited, Montreal.

Pleas 3

This was-the blast furnsce section of 8 large steel plant.
Ore {or redustion was fed cortinuously to {our furnaces sad five =en
vere nor=alls ossivmed T cach furnaee,  In this iavessigation vorkers

on tvo neigndouring furnaces (nes. 3 and 4) wore chesen for study. The

- anas b e SR s ¢ 08 S S 42 5
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occugations of these mua were Mot flasezan, Rosrer, First Kelper,
( Seeond Heldpor, and Thisd Holper. These zen were respensible for
praparing easznels along which molten irea flowed froz the furnaces to

contairers for tramsporiazion to anather pare of the plant. They vere

g

requires to 3y the furnace and Aeep all chomancls clear of slag during

each cast. This {nvolved the removal of solidificd watal and slag

than cenzinucus heavy labour. Casts vere hold at approxizately & hourly
intervals and vere of 1/2 to 1 1/4 hours duration. Mcn generally wore
asbestos safecy coats for the duration of a cast but hoods and gloves

wvere worn for varying pericds as considered recessary.

Plan: 2

This vas a s=mall plant manufacturing elemencal phospheru;.'
Four zen were vaspensidle {oT twe fuTtnases whish sarsssd semiinususly.
Slagsing operations (i.ea. tapping the furance) vhich were perforzed at
approxinmately 1 = 1 1/2 hour intervals lasted 15-45 minutes. The men
pezforzed sinilar work to those at the Steel Works eosuring a free
flov of the tapped zaterials. Asbestos ssfety coats ;nt legpings vere
wora throughout the slagging operstions but hoods and gloves were only

worn vhen work made them necsssary. MNen on two shifts wera studied.

-

Collezsica of zizhesme fibra samnles

At plaanz 1 a preliminary survey vas conducted on Sepiamber
6, 1973 to detarzine whathatr graphite and oiher particlcs present in the
iy would fazeriere sesiousiy with the fitre ccunis. Turther tists vere
c3de 7l3nt 1 ooa Osteber 2nd and 3rd, 1973, Az plaac 2, the survey
vas earsusted en Lovemter 21, 18T3. Alrbaine savovles ef dust vere

cellirred At Soth plants usiry the save soth. 2i. Tersenal senitsrs

BN "‘_05‘849

e

CRMC-Motley1000-Subj-002272

John H. Marsh to P. G. Dolan and Others with the McGill Safety Garment Report (1974) Published by AsbestosClaims.Law
ACL Doc 13067 - Page 6 of 31 asbestosclaims.law/library/13067/6


https://asbestosclaims.law/library/13067/6

NIV Doadtaire) wLidl Gad boen eolidrated for llew iaotad ladoratory

before cash survey, wore attacned to each ¢aplavee  ia sugh 3 way as

net to fatoriere with his vora. The pump was gonerally hesked over the
vorker’s bel: ac tne back and a plastic hosc' vas passed over his shculder

to & 17 =m coon filiter in his breathing zone. Tha filicr holder vas zttached
in sush a wavr as o te cutside the asbestos coot but under the hocd whan
worn, Oue to the work practices it vas not possidle to obsazve the filter
during the waele sazpling period to ensure that the filter rezained in this
position. Sazples for optical fibrs counts ware collected on }!;111p0tc

37 e (‘i‘yge AA) pore size (0.8 );a) and for scanning electron =Xctcsco;:ic
exarinacion on NXucleopore (type GE~40 pore size 0.4 Pﬂ) filters. All sasples
collected oa MLllipore zezbrane filters vere fixed with a solution 9!
perspex (plexiglass) {n chloroform as recomzended in the method of the
Britisa Occupationzl Yygisne Sm:iuy.1 The sacpling rates vers sprroxiaately
2 litres per rinute when usicg miilipore {ii.eds el 1.5 liliés par ainute
vhen using nucleopore filters. The saopling period was the total tize

fros the start to finish of a cast or slaggioy operaticn. Although it -
would have been useful to have collected samplcs of a=bient air ia the wotk
sress to deteraine backgrocund concentrations of fibr;, safety rogulations

did not obake this possible. Ve were assured by both cocpanies that there

vere no other sources of f{ibrous saterials in the vork areas.

Coumtin- cf Airbarrg Tibee Sa-=les

(8) O-3izal Counes

Segzaats of the fixed =illipore cesmbzare filicrs vere “ounted
usiz; the zechad of cthe Eri':isb Ocaupational Hygiene Sc:ie:y.z‘ and fitres
src:ur- man 3 = ia lemgsh and with length : Preath rasfos jrealer of

egued to 311 wore countod ea a Doefss WL Standird Remcarch Mizrescope at a3

pasnificatien of 567 X, using phase contrast. At least 20 ficlds vere

o~

CRMC-Motley1000-Subj-002273

John H. Marsh to P. G. Dolan and Others with the McGill Safety Garment Report (1974) Published by AsbestosClaims.Law
ACL Doc 13067 - Page 7 of 31 asbestosclaims.law/library/13067/7


https://asbestosclaims.law/library/13067/7

crunicd o caen filier ane the 2aTe observer rade wd counts for all s:=sples
Q“ » taken at Plast enc. Crupts cizined by inls coserver have beem shiswn to be

in general agreevent vith oiner expesienced obsarvers {3 our laborataries.

(b} Scanalir: Tlacerem Virrosecoov

Adrborne sumples of dust collected on nucieopore £ilters ware
exaningd d» Seamning Lloctron licrescopy as follows. Circular segments
(1) =3 in diszmezar) wera cut with radii touching the centre of the 37 &
filter and vere attached by adhesive tape to standard 1) wa SEM rounts,
Samples vere coated with uoX lavers of Au-Pd and scenned at a magnification
of spproxizately 6,000 X on a Cambridge Stereoscan Type 96113 Mark 22
scanning electram =icroscope. Scans vare perforzed across the dianater of
the space=ent and photozraphs vere taken st randoz. The field srea raaged 257 to
263 p:z and the nusber of fields and fidras coucced are shovn fn table 7.
Both the to:al number of fibres and those vith lc;:t‘.u greater than 5
wers recorded. Zuadles vere counted &s one fibre:. Photegraphs of one
sample ("160) which vas taken on s man vearing a coat supplied by Rayhestos
Manhattan Isc. at plast I exhibited s very fine backgrouad ef straight
sligned fidres (Plate 1). These vere not prasent on any of the other sasples
P examined and as thesr nature and origin could not be ascertained this

sample was not counted. . A

Ashoezoe Caz-ontx

Asbestos garzincs {re: at ledst thrcs sources wera stulied.

(a) S:oties sp Fla-: 1

cSeste=tor 6. 1973 All =on were the astostos costs, gloves

atd Lesdy wlild v are rorrally jesual By othe Fioll Commanve Mo dangings
. earay GC6SL
CRMC-Motley1000-Subj-002274
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Were wUTh. Thescrals and gloves vere undodted but the hodd vas alualinised
. on the cutside byt uncosted faside. Jr. J. Mogenheizer of Ravbestos-

Mankattin Inc. was uznable to trace the canufacturer of these parvents

or to deterning the orijin of the cloth uu;l in their canufacture.

Estizates of tre spproxizate ages of the garcents wvere obrained £ro§

each nin tasted.

QOctoher 2. 1973  All men vore asbestos coats, gloves and
hoeds vhich were standard equipment for this plant. These wvere identical
in appearance to those used on September 6, but it vas {mpossidle to
trace the source of the saterials used in their panufacture. Estioates

of the ages of the garments were obtained frem each man involved in the

study.
Qseober 3, 1073 Four mes wore gargents as dascTibed fov

Septerber 6 and October 2. The other men tested verc issued vith nev
coats supplied by Raydestos-lanhattan Inc. and nmx‘u:ut;d by Asbest
Products of Claveland, Ohic usiag material R/M L-71-1173 which is
107250 base cloth with & 22 acrylic fianish. The hoods and sleeves
vere nade of the ssne material with & 3 M aluzinua fila on the lurfu-'.

( (d) Studfes 3¢ Plans 2 .

: ¥en at this plant vore unccated scbescos coats purchased froo

Safety Suzply or lutienal Safery. 12 was not peutbﬁ to de:er:tncl :l:c
source of an indivilual cost and hence the source of wmaterial used ia

the safesy garment =anufasture is unknowm. len also vore loggiags, gloves,
aad hools, the hoois baing coatad on the outside with alu=izus fila. Aa
uli:.'.:'\: ¢l b apprexizate age of each gorsent was cb:.:ir.c! fron the

erplovees when testod.

ST GUGE2

W o $ran B o e 2

o
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( The tozal surtiey of afsdorne soopler eclleceed for epeical
fidbre eounts by garment scurce and age are shown in Table |, and those
for scacaing clocsran micrtesscpic ebservazion fa Tabdle 2,

The pilot invostisazion at Plant 1 ( Septenter 6, 1973)

vas carried cut i orler o deiermine whether or not the high proportion
of opcque cus:se in the blags fuvrnace arves would render fibre counts {zpossible.
Examination ol these {ilters showed that {idres csuld be readily discerned
agsinst the dark backsround of graphite and magnetits particles, bdut did
make the counzing eore difficule than when the high baclground wvas not -
present, Identificaticn of fibres using crossed polarisers was such easier
but for purposes o‘t cocparing results with standards, all counts vers sade
using phase contrast siczoscopy. Exanination of fibres under crossad
liichols dezotsirated to both the satisfacticn of Dr. John Magenheizer of
Raybestos .l2rhattan Iac. and curselvas that tie —i‘.bru that we were
observing vere chrysotila, Yo attespt vas wmide to distiajuish different
*:ypu" of fidre and all fibres with length to breadch ratios greater than
3:1 vere counted. The Environsentsl Health division of plant 1 and the
Managezent of plaat 2 informed us that thera vers nc other possible sources
of fidbres in the viscinity of the casting or slagging processes. As there
v2s no obvicus reason vhy counts obtained on sarples collected in the
pilot invescizaticn at plant 1 should be diffcrent frex those cbtained in

sulsaguent sumavs at :he come plaag, the resulis ware comdined. The

counts e3:sincd for eazh semple are given in the Appendix (Tables Al snd A2).
Birezd .
Tre comezntrazians of fibres groager than § = ia leazta ia

the drectidn: zom2s of men woaring asbestes saledy gartencs of varicus

Ll

i ([ X

ol
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ages and frem ;ue W sourses are :u:n:riseé‘in Tadle 3. As only certain
( S garreats kad boenm gasidd fvics, the eonzensrations of fibdre deterrinad by

the £irss tesc ¢ 321 ccats {ssuad by plant 1 wore plotted againse the

age of tae garzear (F1g. i), The linecar corralatiom for all results wis

0.338. The ccrcoazrazion assoctased wicth the cozs vhich was 12 wecks

old vas sizilar to chat assoctated wich the new ccats. There vers ro

coats which.were =ara thaa 8 vaaks old buz lass than 12, If the resulc

for the 12 veak old coat vas exciuded the linear correlation between -

age of coats and fibre concentration increzsed to 0.6S1. This shows

that fibre release increases vith age of garzent up to 8 weoks, but the

scatter {8 great arnd there are insufficient dats and the correlation coefficiant

is not suf.iicun:;.y high to reliably predict £ibre relesse from garzents

of different 2ges. As the fibre relesss from 'uh:ivuy new gar=anis vas

already sufficientlv hish to consider nev =athods of trezctine cloth, the i

garsents issuid by Paybestos-Manhatizn Inc. were only tested vhen aev.. -

The range and mean :oﬁccﬂ:ta;&uns of airborne fibres in the

breathing zones of ren weazing asbestos garments at this planc are shevn

in Table 3. The mean concencraticn for 39 tests vas 2.0 fibres/cc £ (s.e. = 0.15)

for a rean exposure tize of 52 misutes. With the new coats supplied by

Raybestos-dNachacttan Inz. the mean concentration was 2.4 fibres/ec (2 s.e.0 0.4).

' The corcentrztion in cre case resched 5 fibres/cc for a resn exposure tize
of 55 =izuzes. The cumulazive distribuzicn of conceatrations for 211 39
:;sts is s=o'a in Fig. 2. It can be seen that in 13 tesis the conccntrasion
exceeicd I :lsresfez. Waca the leazth of awsesure for Ten wvearing safety
gorzents woo salsuliasad fc:';n 8 hour workeéar (assu=ing the usual work

sractize of 2 casis per &a) the cverall m2an ecnzantratien to which thexr

"
. TIPS
Cos

*©a

b o ——

PErN
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Goble ), Ia a0 cart did the visho-hour wolizhood oxpouures axcovd

2 £2%zesfce, - the stasdard adopted by the Pritish Ocsupatisaal livgione

~

Sc:ie:y". The range of coacenirations seasured {a the breathing zones
of cen with difiercar oscupaticns vere sizilar (Cadle 5), imdfcatiag
that ro individual oneration was giving rise to £ibre relecase sericusly
different from cthe others. Phoctegraphs of tha fibras scen in samples

obtained az this plant are snctm in plates 2-5.

The concentrations of fibres greater than 5 y= ia length in
the breathin; zones of men waaring asbestos jasments at this plant are
shovn {n Table 6.‘ The concentrations in all casas excceded 5 fibres/ce
and 1 all but 1 case exceeded 10 fibres/cc for exposure periods ranging
1S - 47 winutes. Technical staff present during these tests vere certainm
thet there »ey 2 In.prleson.s UILh S2Zplos b7 SoThess emd he Tosulils
were too consistent td suggest such sabotage. Slagging operaiions at -
this plant vere perforzed at 1 to 1 1/2 hour intervals and lasted 15 ~
47 ninutes. It was therefore possible for cem to perior: ss tany as
5 operations per shift and to vear these coats on average ef 2 bours
4S minutes per day. Eased on this exposure tics, the 8 hour tize-weighted
sverage exocsure vould have deen 4.7 fibres/cc. Typical fibres observed

in sazples cclleczed at this plant sre shown is plates 6 - 8..

Comzie= - - s of Tibree J-clrdims Soh~icroszanic fihvoe

au=bers of fields znd £ibres counted for the six nuclecpere
gocl. ned b scanning eleocsron sizvessopy are showa in Tatle 7. The
[ 53 . e cencentrazions of fibre and the concentrations of all fidres

cngraeicse

o

er.on.e v ual 2 3 s A dencth are shewn iz Table 6. The oo
of atrbars: TitresT 3 u= in lenath as percencages of the tetal airderne

9 - - . . - g L peage. 1y,
ffrre cencentrasione wvere 335, 3e.8T, .30, 29T, ML el 220 rusrectively
- TERES nNee =

&b 60635

b e o o ——
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In oooer te 2rtaln aa catitite of tae poreentaze of fidbres 2 b pa in
lenzth chich ware nat counted by the opiical rethods, the concentrations
(‘ . ebtained dr entical and eloczron micrescopic mothods vers co=psred (Tadle
9). It zus: be nozed that althsugh saz=ples wore ohc.uned 03 the sazs aan
weariag the six2 zarsants, they were not taken situltanecusly. This
conparison sacved a wvice fluctuation Lo the praportion of opcically
visihle £idres 3 5 po in Jength to total £ibres 5 pa in length but
sugsested :'.h:t in Tost cases thers ware & substancial nuzder of fibres
greater than 5 paia length presenc in the sirborne dust vhich wvare not
visible by optical meshods. FPhotomicrographs of samples froo both plaats

are showvn fn plates 9-11.

Digzcussion
The oean concencration of airborne asbestos fibre measuzed im

the breathing zones of wvorkers vearing asbestos safety gsr=encs ar planc I .

were siailar to those Teportad by Lu:leyz for .=ta wearing new ti;c

fighting hel=ets vith unlined ssbestos cloth cover (2.3 fibres/cc) and

lower thaa thesc reported by Bacber and Buttervorth3 who tested protective

elothing in a laboratory study. In the study reported here it was not

possible to determine shether the airborne fibres origiaated from the

coat, gleves

as hoods were worn only interaitteatly. The

ene Society. The tize-weighted sverage

‘ete expoced for the particular operacicns

less than 2 fihrenfes.  Kowever, it s net

Bhe vork practics ef industries ta de suprlicd .

v

o zethod of eonsrelling exponures of vou
W

RNV 1 3. ¢

s e b PR

{
\ -
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weazing soiotw garronty

Le souzht, This =it Lo done by cusuring
( thas gar=cnzs are nat wera for pericds exceading I 1/2 hours per shift

imgmugightad expesure of loss than 2 fibres/ce.

~

as this vould give 2
More saiisfactosily the fibre relcase of the garmants sieuld be reduced by
& dilfcrens ranuiacturin: process. One such method, might be to aluzinise
both the irside and cutside of the gar=ents. l.ual.c,vz vas unzble to deteet
any {idre relecscd from hoods which had bsen alu=inised both inside and
outside. '

The concentraticns in the breathing zones of men crploved at
Plant Z were high, exceeding the excursfon level of 10 fibres/ce
perzitted in the US stmdardS, The reason for the du(frcncu betveen
the quantities of fibre releasad from thess garments compared with thoss
at Plant 1 43 not known and the sanufactursr and sources cculd not be
ascertaired. Such garzeats should oot be used until a method of reducing
their $isze relecse has been found, - A

The conceatration of airbornc {ibre to vhich men wearing asbestos

:amcnu‘ are expcsed vhen submicron fibres were ccnsidered ranged !toa'appzux.

10 to 1,700 tives the tration ne ed by the standard optical

microscopic methods. 1t is izportant that the subzicroscopic c:raponcn: v
of exposure must be considered ia spite of the ;‘u: that dust standarde

at presant igrore them. Indecd recent evidence ;u;;nt: that the fine fibres

(£ 3 pa ia diameter) penetrate deeply into the respiratory s,vums and

.

that fitres less than 0.5 3= in diznater aad =aTe than § ~ in lengeh play

&3 inportant role in the producticn of prizmary maliznint Sesothelial

tuTours.,

1) The coucentratieone ol entjeally visidic airborne {ibrec

(> 5 pnin 1iacth) dn the broashied zones of =en weatring asbestow safcely

e .
e 00657
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parzents 1t Plaat [ ceached she thoeshold lizmit value of § fibres/ec in
( ' one out eof 33 tests. Qna third of the measurcd cancencrations exceweded

the present 2risdsy S:oanlard of 2 {ibres)ee.
.

2) There uas scie indication that £ibre release increased with
sge of garment wp te 3 weeks, but the correlacicns between age and fipre

telesse ware low.

3) The concentrations of optically visible airborne fibres
(> 5 p= in length) in the breathing zenes of cen wearing safety garments
at Plant 2 excsedad the 15 minuta ceiling value of 10 fibres/cc published

in the Federal Register in the USA.

4) The total fibre concentrations to which sen wearing ssbestos
garments vers exvosed rarged approx. 10 to 1,700 times those observed by
'.‘pzk;;l snunts,  Tn wisw of thie wide variarion, arcount must be taken of
sirborns concentrations of sub-cicron fibres vhen nev garments wvith

potentially lower fibr: relasss are developed.

Recoemendstions
1) There is a need to identify and decrease the fibdre telease

from asbestos garzents to ptevent exp of k to trations

. in cxcess of levels vhich existing and likely future US standards consider

hazardous. .

2) sdrbotne ccncentrations of fibre associazed with the use
of acdeszes safoty Zar=cass should be reduced by develojing pew processes
for zancfacture 2ad treatrent of asbestes cloths. Aluzinising both the
insice oad cutside ¢f the garments zight be ene cethod. Carments for
protection of waracrs urcicyed in het envizemnonts should he tentad

before rolesse for sale te iadustrics.
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3) Fine fibres (less than O.SIp: in diareter) should be

os safetfy zarments are
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conducted, and the release of {ibres in the subzicron sizes shculd be

contrclled.
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é
[ ‘urher of aurdarme samples of dust ecllected fer cptical €ibre councs

for each source of garzents

Plant Scurce of Carment Age to. of Sumber of Afrborne
(weeks) Garments Samples Collecsted
1 Greally {ssusd Fav 2 3
by Plant 1
1 2 5
2 1 3
3 1 1
4 4 . 6
8 ¥ 3
12 1 2
1 Provided Sv Yav [ § 16 *
Raybestos-lianhattan
lac.
2 Wormally {ssued (Nev { 0.2) 1 1
by Plaat 2 » Co
(Coat 10.2) 1 1
{Rood & )
[ (Coar . ) 1 b
(Bood 3 )
(Coat 3} ) 1 1
(Hood 8 )
(Cost 4 ) 1 1
{Hood 3
(Coaz 33 1 1
{Bood ) .
Total ’ 1y as

A Ia et ganes areivies of javery elething ware o éifforent ajes.
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Airboras Dust Samples collected for Scanning Llectron Microscuopy

Plaant Source of Garments Age of Garcents Number of Number of Airborne
(weeks) Garzants Samples
1 Supplicd by Plant o New 1 1
1
1 2 2.%
2 2 2
3 1 1l
8 1l 1
1 Supplied by New ' 3 . 3%
Raybestos—-Manhattan .
Inc.
2 Supplied by Plant 2 coat 3 1 1
‘hood 8
i 8 1 i
12 1 1
Totals
i3 ] 13
. . * One sample invalidated because tubing came off filter.

.

CRMC-Motley1000-Subj-002285

John H. Marsh to P. G. Dolan and Others with the McGill Safety Garment Report (1974) Published by AsbestosClaims.Law
ACL Doc 13067 - Page 19 of 31 asbestosclaims.law/library/13067/19


https://asbestosclaims.law/library/13067/19

able 3

o~

Corecentrations of alrSorne asdestes {ibres esoasured in
the breathin: zones of ven woaring . asbesgos safety

garnents at plant I.

utce of  Age of garments  Mean exmposurc*  Nuzber of  Concentration in fidfesscc

arzents weeks pericd (=ins) sazples Mean Range
A Kew (1 weei) 49 3 1.2 0.7-1.3

1 = 4 veeks 52 15 1.7 0.5+3.7

>4 veeks 51 5 2.0 0.6~2.8

] Hew ( £ 2 days) 54 16 2.4 0.3~5.0

pi3 31 52 m_ BN 8.3-5.%

A - Carnents nor=z2lly used by eaplovees st plant 1

3 - Carpents manufactured frea a3terials supplied by Raybestos lfanhattan

L -

% easurenacs core =ade for the toal perisd recuired to cozplete 3 cast. Not

all e=plerecs wore the hoods and evacrs for the durazicn of cach cast.

i 00663

L o Sl S B
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Taxle 4

h Concensrations of afrdporas asdescos fibres to which
cen vedring dsbes:cs garzents would be expesed during

e 3 rormal working day at plane I.

uzee of  Aje of garvencs Daily exposurce®* Number of C eration dn fidres/ce
asmests veess Peried (=ins) saxples Yean Ranze
Mean Range

A New ({1 week) 98 82~114 3 0.3 0.1-0.2
1~ & weeks 104 50-144 15 0.3 0.1-0.8
V> 4 veeks 102 70-130 5 0.4 . 0.1-0.%
x Xou (/7 7 daye)} 108 €2=128 16 a.s ' a.1=-1.1
ITAL —_—— 103 50~-144 39 0.4 0.1-1.1

Estizazed cn the assutption that two castings are perfor=ed per 8 hour shife.

A = Garzeacs issued by Plans I

B - Gatrones mznuizature? froxm clofh susplied by Ravbestos Mashsttan Inc.

o — vt s R B E e SR R el e o o R SRS TR e

>
e,
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o~

Tadle 5

Cencznerntions of airborne ashostos fibres in th

breathing zones of men wearing asbestes garments

by occupation

Occupation Sumber of Samples Concentration fibres/cc .
Mean : Range

¢ Keeper . 9 1.7 0.5-5.0
Hot Blastman 3 2.7 0.5-4.6

o First Helper 5 | 2.2 0337
Cmmmecs? Catamm ' - = = "~ oA
[V R S YY) e y\-:b [ X g el - .
Third kelper 6 1.9 0.8-3.5
Miscellaneous 9 1.6 0.5-3.7
TOTAL 39 2.0 0.3-5.0

{
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Table ©

Concentrations ¢f airborne

ashestos fidres measured in the

breatihiny zones of men wearing asbestos safety garmeats at Plant 2

Source of Ace of Garmants Mean Exposure Yumber of Concentration in
Garcents .+ in wecss period 'in =ins Sc=ples fibres/ce
Mean Range
C 'L 1 week 39 2 - 12.8 10.6-15.1
1- 4 weeks 28 2 18.1 9.9-26.:
> 4 weeks 38 ) 2 112.3 10.6-14.¢
35 6 14.1 2.8-256.:

:

C - Source not determined - garments nor=ally issvad by Plant Il
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Table o

g Concentrations of oirborne sstestos fidres =zasured {n the

Breatiin; zones of =en vearing asbestos gafety garmeacs ac Plant 2

Source of Age of Cacmancs Mean Exposyre Nuzmber of Concentration in
Garzents . in weeks pertod {n =ins Sazples fibres/cc
Hean Range
c & 1 veek 39 2 12.8 10.6-15.1
1« & weeks 28 2 18.1 9.9-26.2
> & veeks 38 2 112.3 10.6-14.0
33 é 14.1 9.9-25.2
¢
€ = Source ;ar. éeter=ined ~ garments nor=ally isscad by Plaac II
PO {14 1] 0%
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Table 7

Mumber of fibres and fields countad for the Nuclecpore

sazplcs exzmined by Scanning Zléctron Microscopy

gople o, Scurce of Gar:cn:s' Number of Fields Total Number
N Exanined of Fibres
Counted
A):153 Supplied by Plant I 71 252
N161 _ Supplied by Plant I 70 .. 248 e
. N166 Supplied by Plant I 70 165
:
- N164 Sup;_:lieci by Ravbestos-Manhattan 70 528
N172 Supplied by Plant 2 35 . 196~
N170 ‘ Supplied by Plant 2 : 70 421

L v ———— — ——— v o— "
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»
Lo

t g‘
'tu:‘l’: S :
Airborne conceatratiecns of asbestos fibre based on samples of dust
collectad on nuclespore filters and counted at approximately 6,000X
' magnifi.:a'tian using scanning electron nicroscopy
Sample No. Age of Garments  Airborne fibre concentration (fibtres/=o
(weeks) Total Fibres Fibres 25 pa in lonsih
K153 Suprlied by Ploat 1 8 100 32
N163 Supplied by Flent I 1 109 18
N166 Supplied by Plant 1 3 869 20
N1€4 Supplied by Ravbestos New 230 61
Manhattzn Iac. ’
N172 Supplied by Plant 2 _ 8 T 341 - 96
N170 Supplied by Plant 2 Coat 3 216 51
owd & -
CRMC-Motley1000-Subj-002292
John H. Marsh to P. G. Dolan and Others with the McGill Safety Garment Report (1974) Published by AsbestosClaims.Law

ACL Doc 13067 - Page 26 of 31 asbestosclaims.law/library/13067/26


https://asbestosclaims.law/library/13067/26

1acole ©
Concesncrations of Adlrbarne Fibres 25 pu in lensth ceasured {rem
Scanning Electron Micrographs compared with concantrations measured
by Optical Cogncs of Millipore Membrane Filter Samples.
Concentration (fibres/cc)
Nucleopore Sample Yarbrane Filter Nucleopore (X) Millipore (M) MIN %
Nu:bcr_ Sample lLiuzmber
NLS3 989 32 4.0 125
N161 - 18 - -
{ 166 . 979 20 0.5 2.5
N66 976 ' 61 2.9 4.7
N172 : l360 o 96 _ 10.6 11.0
Ni70 755 51 - 6.2 31.5

* Samples were taken on the same man using the same garmerts but on different
occasiens. .
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Potatled renules of szudy at nlant 1,

i 73 Cy » concentrations caltulated frea inlepencent counts of the same sazple by the
i saze obserier).

i " . —~ © Concemtration in fidras/as
- ol L3 £l - ..
Y fn ¢ ., 3¢d 2z G S &
- - - [ [T -] B -
® ] Oczupazion 3 Ed 58 EvZ Gm (1) (1)  Mean  Survi:
a2 1 3rd Exlper A 3 1 8 60 2.4 1.6 2.2 679"
14 2 - B 3 1 4 58 1.9 1.9 1.9
n 3 - [+ 3 1 8 55 2.6 2.8 2.6
26 ) - D 4 3 ) 56 2.6 2.2 2.5
n 7 ind hKelper E L] 1 wow 49 0.4 1.4 0.7 2/10.
56 ? 2nd Helper E 4 2 New 4l 1.0 1.5 1.3
91 3 - F 4 1 4 50 1.0 0.7 0.8
57 3 - 13 4 2 [} 2 0.7 1.4 1.0
15 8 - < & 1 & 57 3.9 3.6 3.7
70 8 - ¢ 4 2 & 52 1.6 0.9 1.2
60 9 Kaeper H 4 2 Rev 57 - 3.2 1.2 1.2
187 10 - 1 4 2 1 52 0.5 0.5 0.5
189 1 284 Helper J 3 2 L] 35 4.3 37 4.0
156 12 1s¢ Eelper K 3 1 b) 72 1.8 1.4 1.6
31 12 log Yalpar -4 2 2 b3 25 2.4 3. 2.7
152 13 Kaeper L 3 1 12 65 0.6 0.7 0.6
51 13 Keeper L 3 2 12 39 0.5 0.7 0.6
719 14 3ed Heloer b | 3 1 H 63 0.9 1.4 1.1
364 - 14 3zd Helpsr b 3 2 2 25 1.2 1.4 1.3
179 15 Hot Blascter 3 3 2 3 33 - 0.3 0.7 0.5
953 12 1st Helper H 3 1 1 53 2.4 2.2 2.3 3/10
973 12 13t Helper 1 4 3 2 1 63 4.2 1.9 3.0
986 14 Jrd Helper b} 3 2 2 63 0,7 0.9 0.8 .
976 15 2ad FHelper -1 L} 2 Kew 51 3.4 2.3 2.9
984 16 1st Helper R-2 4 2 Bev 54 0.4 0.2 0.3
978 17 Kecper R-4 & 1 Yev S5 4.0 5.9 S.0
971 1? Xecper R-& & 1 Kev 50 1.0 0.4 0.7
H 17 . Keeper R-4 4 2 Sev 53 0.4 0.$ 0.5
¢ 17 Keeper R4 & 2 Kew  $3 9.8 0.7 0.8
961 18 33 Helper -3 4 1 ¥ew 10 3.7 3.2 3.5
988 13 3rd Ealyer -3 4 2 Sev 55 2,3 1.9 2.1
972 19 - R-§ 4 1 Sev n 0.4 0.8 0.6
977 20 Hlat Slascer -6 3 1 New 56 4.1 s.1 4.6
9862 20 Hot Slaster R-§ 3 4 Xev 51 3.1 2.9 3.0
567 21 Kecpar i-7 3,1 S 56 3.8 4.4 4.1
959 A Reepet R=-7 3 2 New 62 2.3 1.% 1.9
@53 11 2az beloer t-5 3 1 New 57 1.8 2.4 2.2
954 11 2ad Uol-mer -5 73 2 v 6% 2.7 3.5 3.1
962 11 2ad Helper 8-5 3 2 Yew 64 . &0 2.7 3.4
' L |
{
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