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Messrs., P. Mareh 1, 19874 
J. 
M. 
W, 
L 

. Mauiil Ssudy of Asbustos Safety Garmeats 

The £inal report on Phase I of the McGill study ard cooments by 
Dr. Gibbs ia respense to gquestions 1 raised are attached. Two 
sets of photographs, nat reproducidle by XNerox, axe available. 
John Magenheiner hzs one set, I have the other, 

1 eall yvour particular attanticn te the rezcmendations con paces 
11 2no i2. taginesrinj I=provesents ore sssentias 1f IRe prodults 
are to be acceptadle under the existing federal asdestos standars. 

& 
- The mansjemznt cf Piant 2, referred %o in Dr. Gidd's report, has 

boen adviscd that 2:rcsrae asbestcs fider comeentrations in ths 
breathing zones ¢f =en wearing asbestcs garTents in their plant 
exceeded th2 threshold lizit value of 5 fid:rs ser e¢ for 3n 
8-hour vork day and thzt conzcntrations over 10 Iibers per ce, which 
exceed the sx2ursicn lavei of 10 fibers per cc perzitied for a 
1S-minuze peried 5v the U.S. Occwpatienc!, Health and Safery -y 5% 

Adainistrztion standard, wers aiso observed. - 

© Imzedizte action, in the form of enginsoring isprovenents, is 
necessary to insure that R/M preducts ceoply with OSHA standarcs. 

Joka H., Marsh 

Atzachocnts 
CC: Messys. J. J. Higeabeiser 

J. T. Trainor 

Co644 
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i T BLEARTAIUNT OF LRI AIOLOCY AND IITALN 
) R T T VS R PR L LTINS 4 

Mt UNIV NS 
Tobeshone 20050 la Badz 814 

January 29, 1974 

e hali ey 

PR ahrattan 
K b b et 
e ki L, 

el 

boowd ClEy latale, 

Further to our discussiana on Friday, January the 25th, I would 
1t e clarkiy one or two point. ualeh you raised. The method wsed to 
Voaul the wobitane filters was that adonted by the Brisish Occupational 
Iy Jean Seviety, Thure ate onsentially .o reasons for using this method, 
e, weoserr transportine connlew considerabla distances before countings 

Powo wa id bt wetbod enlls for Lveotant of the £1lter ac the site with o 
Tt ad 4 deel fo dlladelwim cmivcion enten cubatiaadiy Liaws Ble Dilouu in 
P, e b Uae rioh of Qi tadkeine U particles before thay reach the 
Lalaerustory, wvgcwndly, the Ssceicon swthod ¢nlls for the preparation of o 
wpeectal solution coutafaling Jdlsiolved membrane £1lter which must be falrly 
fraah vhen used, §t requires sone tluc for preparation and we have found 
That connts using the Ericish and Mserican methods are comparabla. 

Yith regard to the sub=-micron dismseter fibres, we chose scanning 
cluctron wicroscopy racher than trunsmission alecCron microscepy bLeccuse 
virtustly all tectiniques for exanining airborne dust using transnissicn 
clectron microscopy Snvolve transf{ar of durt from the filter to the 
clectrus mfvroscope peid, This can lead to serious loss of fibres under 

wee plrevintanses #nd the fibre {s unlikely to be obsurved in the soms 
~onditfon ar it vas collictad. Logause v were Interested in the actual 
dirbugne {ilie Suacentraticns, te decidud to eliminace the possibility of 
Clbrktisation vte. by collectinyg sampled on nuclevpore mambrapne rilters and 
exarduiin the samplos divectly. 

The atrderne filra concentraticons at Plant 2, raise o suvrious 
peodlen, Theve 14 no dount i ooy wand that 12 should be impossible for a 
nan Lo b uninovingly uposed e tibre corcentrations ciuceeding Llote peraitted 
in an asbeatos indultry. As vou Lhow, we agreed 1n Our CONERAGL L.aub the 
results o2 ovr geudies vould avz Lo publiabed wntid one yoar fros submission 
of Lt Dl report to Muybesida-uahattan, In the oeautded, 1 vould like 
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to ensure that compauies manuracturing asbestes safety garments are made 
avare that garments do exnist which pive rize te fairly bhigh concentrations 
ol asbestos in a wan's breathing zone. I would appreciate any sugsestions 
vou might have, 

There are probably two further investigations which are worthuehile 

"1) Tests of speeially treated (ep conated inside and out) ashestos zarments 
both in the Iaborstery ond in the (icld. AMlLbowiin the dust couceutrations 
reisosed by the garments waich we tested at plant 1 did wot excecd the 

3 fibre/cc standard, some of tihem would exceed the 2 Fihre standacd if the 
worl practice adepted at 3 particulor plant required men to wear them more 
froequently than at this plant, 

2) Further investigation of the Novatex material. ELxzactly where tu ro 
with this material will be known in about 3 weeks when we have completed 
our tests. 

If you have any further questions concerning the report on Phase I 
or would like to discuss follow up studies on asbestos garments, please do 

‘I » . 
% not hesitate to contact ne. . 

Yours sincerely, 

..:"‘ e s , 2 - 

- e t 

C.W%. Gihbs. 10e, i8¢, LD 
LAszistant, Virolennor 

1 

WG/ ssn 

¢e Dr. J. Magenheimer 

P 
"1 
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Asbestos fibre relezse from asdestos safety garments 

A report to Ravbestos-Mznhattan Inc. 

By 

Graham William Gibks, MSe¢, PWD 

Department of Epidermiology and Health 

MeGill University 

1 1 
AWM b —C - - 

Quebec, Canada 
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Rt On Mav L1, 1973 the writer (CUG) thraugh the Ofifca of Industrial 

Re«earea of eil] Uzmaverzsaty sudaizzed to lir. J. Narsh of Ravdestos~ 

Manhattea Irz, 3 proposal setting cut work to achieve the follewing 

objectives... ° 

Dhosa 1. To dectarmine the exdosure of ten to asbestos fidre 

during tite pormal use of astestos safacy garments in induscer, 

Puzse 2. To detarnine the fibre rvelease into an ambient 

environzeant by garcents sanufactured from regularly processed asbestos 

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

Authorization to }tecccd with this resaarch wvas given by 

Raybestos-Msnhattan Inc. on May 24ch and work started on this project 

wvithiag one =oath as planned. In sccordance with the protocol this 

SSnSTITuIIS the $inal TepoTt On phane 1 uf ihe Snvesrigecion, 

Materials 2nd Matheds 

Pooulations for Studvy 

Measurenents of airborne fibre concentrations durisg the 

norzal ust.of asbestos garcents vers esde at twe plants te be referved 

‘o asg Bo. 1 and Mo. 2. Ilnitial arrangements for surveys at plant 1 vars 

pade by ¥r. J. Marsh and st plant 2 by the writer vith the help of Mr. 

3. Lang of Szfcty Supply Cozpanv Limited, Montreal. 

Plea: 2 

This was-che blast furnsce section of 8 large steel plant. 

Ore for redustion was fed cortinvously to {our furnaces sad {ive Zen 

vere nor=alls psaiemed 2 cach furnmaec., In this invessigation vorkers 

on twa neigndouring Turnacss (nes. 3 and 4) wore chesen for study. The 

- ngne @ S o S i 5 S T —————_ 8 
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occupaticns of those 2o were ot lasezan, Kemrer, First lclper, 

Second Heipor, axd TRS 

prepariag casznels alo 

contairers for srasspo 

required to tap the furnae 

rd Relper. These men were rospensible for 

ng which =olten irea flowad froz the furnaces to 

riazion to another pare of the plant. They seore 

s clecr of slap during 1
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each cist. This fonvolved the removal ef solidificd wmacal and slag 

from the chamzels usin 

than centinucus heavy 

intervals and vere of 

asbestos safaty coats 

were vorn for varying 

¢ an irem day and entailed intcrmictent rather 

labour., Casts wvere hold at approxim=ately & hourly 

1/2 to 1 1/4 hours duration. Men generally vore 

for the duration of a cast but hoods and gloves 

periods as considered recessary. 

Plan: 2 

This vas a s2all plant manufacturing elemental phospherus" 

Four cen wirse vaspensidle fov twe furnacces whith spovstad zemtimususly. v A X 

Slagzing operations (i.a. tapping the furance) vhich were perforzed at 

approximately 1 = 1 1/2 hour intervals lasted 15-45 minutes. The men 

pezforzed sinilar vork to those at ths Steel Works essuring a free 

flov of the tapped zaterials. Asbestos ssfety coats ;né legpings vere 
wora throughout the slagging operstions but hoods and gloves ware only 

worn vhen work made them necessary. Men on two shifts wers studied. 

Cellezsicn of zizhorme fibra samnles 

: At plant 1 a prelizminary survey vas conducted on Sepazber 

6, 1973 to detarz=ine whathor graphite 2nd other particles preseat in the 

air would fnzeriere seriously wvith the fitre counis. Turther tists vefe 

T3de 3 713st 1 oem Osteter 2nd and 3rd, 1973, Ag plaac 2, the survey 

1833, Alrbaine samoles ef dust vere vas eovested en 

cedVerred st Hoth plants usicy the sa=v seth Ji. Tersenal zemiisrs 

. T 00649 
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N3N Nondeaire) il Lod boen golidravoed tor llew iaotn ladoratory 

before cach survey, wore attacned to each explovee 4a such 3 way as 

et o fatorfore wiih his wvora. The pump vas gonctally horkad over the 

vorker's belt at tne back and a plastic hosf vas passed over his shculder 

t0 & 37 =m eoen fllter in his breathing zone., Tha filzer holder vas attached 

in sush a war as to te cutside thae ashbestos cost but under the hoed whan 

worn, Due to the work practices it was not possibdle to obsarve the filter 

during the waele sazpling pericd to ensure that the filter re=ained is this 

position. Sazoles for optical fibrs counts ware collected on 3;111pot¢ 
37 e (ry?e AA) pore size (0.8 ya) and for scanning electron =£etoscopic 

examinacion on Sucleopore (type GE~40 pore size 0.4 Pfl) filters. All sanples 

collected oa Millipore zexzbrane {ilters vere fixed with a solution ?l 

perspex (plexiglass) {n chlorcform as recoasended in the sethod of the 

British Occupationzl Hygisne Socic:y.l The sacpling ratss vers spproxisately 

2 litres per rinute when usicg Tillipore {ii.ecs el 1.8 1iiiés pér ainute 

vhen using nucleopore filters. The saopling period was the total tice 

froe the start to finish of a cast or slaggin: operatien. Altheugh it - 

would have been useful to have collectad samples of a=bient air ia the work 

sress to deteraine backgreund concentrations of f:h:;, safety rogulations 
d1d not vake this possible. Ve vers assuved by both cocpanies that there 

vere no other sources of fibrous caterials in the vork areas. 

Coumtin= of Alrbharns Tibeg Sa=nles 

(8) O0-2i:z3l Counes 

Segzants of the fixed =illipore membrine filters vere “ounted 

usiz; the zerhad of cthe Erizisn Oczupational Hygiens Sccic:y.l‘and ficres 
;rc:zrr.::;n 3 F= in lempeh and wizh length @ Preath ralfes grealer or 
C590s to 31l wore countod ea a Soiss VL Sandavd Rescarch Migrescope at a 

prenificatien of 569 X, using phase contrast. At least 20 ficlds vere 
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caunied o eden filicr ane the 23Te Shserver ralde wd counts for all saTples 

taken at Plase ene. Crunts cizined by inils coservar have beem shawn to be 

in general agreevent with oiner experienced observers 43 our laboractories. 

(b} Sczamniss Tlagsesm Hiseggenpy 

Adrborne sanples of dust enllected on nucieopors Silters were 

esamined »v Sennning Nlecctroa licrescopy as follows., Circular segmeats 

(1) == in éizrezar) wera cut with radii tcuching the centre of the 37 o 

filter and vere attached by adhesive tape to standard 13 ua SEM rmounts. 

Sanples were coated with 150 X layers of Au~P3d and scanned at a magaification 

of spproxizately 6,000 X on a Canbridge Stereoscan Type 96113 Mark 24 

scanning electran =icroscope. Scans vare perforoed across the dianater of 

the space=ent and photozraphs vers taken &t randoz. The field srea raaged 257 to 

265 p:z and the nusber of f{elds axd fibras counced are shovm fo tible 7. 

Both the total nucber of fibres snd thosse with lesgths greater than 5 = 

vers recorded, Zuadles vere counted s one flbre:. Photographs of one 

sample (N160) which vas taken on & man vearing a coat supplied by Rayhestos 

Manhsttan Inc. at plant I exhibited s very fime backgrouad ef straight 

sligned fidres (Plats 1). These vere not prasent on any of the other sasples 

examined snd as their nature and ori{gin could not be ascertained this 

sample was not counted. 

Asbogsoe Caz-onix 

Asbestos garmaacs frem at least thres sources were stulied, 

(a) $:oies 3r Fio-: 1 

‘Semtemtor 6. 1973 AlL zon were the astostos costs, glaves 
— 

atd Lesde whileh c e Torrally jerual Wy the Froll Comranve Yo longing 
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WEIE veTh. Thescdals iad gloves vere undosted but the hood vas alualnised 

on the cutside byt unzosted iaside, Dr. J, Mogenheizer of Ravbestose 

Mankattan Inc. was uzadle to trace the canufacturer of these paroents 

or to determing the ordzin of the cloth un;l in their canufacture. 
Estizates of trne spproxizate ages of the garcents were obtained iré 

each nan tasted, 

Oetoher 2. 1973 All men vore asbestos coats, gloves and 

hoods vhich were standard equiprent for this plant. These wvore idenzical 

in appesrance to those used on September 6, but it was impossible to 

trace the source of the materials used in their panufacture. Estinates 

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

atudy. 

seoher ‘. 1073 sur =sn woTe jartpents &z dazsribed S22 Qacarsr 3, 1072 Faue A4 TaeR + 

Septerber 6 snd October 2. The other nea tested verc issued vith nev 

coats supplied by Raybestos-lanhattsn Inc. and nnuz‘u:ut;d by Asbest 
Products of Claveland, Ohio using material R/M L-71-1173 vhich is 

10P-250 base cloth with & 2% acrylic finish. The hoods and sleeves 

vere nade of the ssce caterial with & 3 M aluzinua filz on the lurfu;. 

(b) Studies 3¢ Plant 2 

Yea at this plant vore uncocated asbestos coats wr.duud froe 
Safety Suzply or lutieaal Safery. 1 vas not pesstbi; to de:cr:\tnc. :to 
source of an indivilual cost and hence the source of wmagerial used ia 

the safesy gasment =anufazture is unknown., llen also vore loggiags, gloves, 
223 hools, the hocds baing coated on the ousside with alu=inus fila. An 

psti:.‘.:'\: ¢l b apprexizate age of each gormeal waa :b:.air.c! fron thye 
erplovees when testod. 

b A A 1 8O 
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The tozal aurier of afrtorne soopler enllected for epeizal 

fibre eounts by garment scurce and age are shown in Table 1, and those 

for scamaing cloctran micressopic edservation 4a Tadle 2, 

The pilor invostigazion at Plant 1 ( Septenter 6, 1973) 

vas carried cut in ovler co deiermine whether or n2t the high proporzion 

of oycque cusse in tha blags furnace aves would render £ibre counts {zpossible. 

Examinacien ol these {ilters showed that {ibres could be readily discerned 

agsinst the dark background of graphite and magnetite particles, bdut did 

make the couniing wore difffculc than when the high bachground vas aot - 

present., Identificaticn of fibres using crossed polarisers vas much easier 

but for purposes o; cocparing results wvith scandards, all counts vers =ade 
using phase contrast ziczoscepy. Examination of fibres under crossad 

Kichols de=ocs:trated to boch the sazisfaccion of Dr. Johnm Magenheizer of 

Raybestos ilarhattaa lac. and curselvas that :hc-fibres that we vers 
observing vere chrrsotils., Yo atrespt vas mide to distinguish different 

*:ypcs" of fidre and all fibres with length te breadth ratios greater than 

3:1 vere counted. The Environsencal Health division of plant 1 and the 

Managesent of plant 2 irnformed us that thers vers ne otier possible sources 

of fidbres in the viscinity of the casting or sl2gging processes. As there 

w2s no obvicus reason vhy counts obtaized on se-ples collected in the 

pilot invescizaticn at plaat 1 should be different fren those cbtained in 

stlsaguent sumars at the zome plant, the results ware cosdined. The 

Pirrz 1 . 

te comsentrazins of fiires groater than 5= in leaith in 

the Prectidng 2on2s ol wen woaring asbestes salede girtents of varicus 
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ages and [rea ;ue WO Sourses are su:narise&‘in Tadla J. Az only certain 
- Barrents kad boen tasidd rice, the eonseasrations of fidre deterrined by 

the £irs: tesc ¢n all ccazs issuad by plant 1 vore plotted againse the 

age of tae garzeat (Fiz. 1). The linecar correlation for all results was 

0.338. The cencearrazion associated wicth the coat vhich was 12 vecks 

old vas similar to chat assocfated wich the new ccats. There vers no 

coats which.were zare thaa 8 waaks old buz lass than 12, If the resulc 

for the 12 veak old coat vas excluded the linear correolation botween - 

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

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

scatter is great and there are insufficient dats end the correlacioa coefficiant 

is not :uffiicieu:iy high to reliably predict fibre release frons garsents 
of different 2ges. As the fibre telesss {rom ;lll:iVCIy nevw garzanis vas 
already sufficiantlv high to consider navw =s:bg§s of treating cloth, the i 
garsents issuad by Paybestos-Manhatizn Inc. were only tested vhen nev.. T 

The range and mean ceQ:entratiens of airborne fibres ia the 
breathing zones of ren weasing asbestos garments st this plant are shewn 

i Table 3. The mean concencraticn for 39 tests vas 2.0 Zibres/ce £ (s.e. = 0.15) 

for a tean exposure tize of 52 misuctes. With the new coats supplied by 

Raydestos-Nanhattsa Ins. the mean concentration was 2.4 fibres/eec (2 s.e. = 0.4), 

The concentration in cre case reached 5 fibres/cc for a rmecn exposure tise 

of 55 =izutes. The cumulazive discributicn of comzeatvations for 211 39 

t;sts is snoa in Tig. 2. It can be seen that in 13 tests the coaccntraiion 
exceedcd T :ldres/ez. Waca the leajtha of amsesure for men vearing sifety 

garzents wo: salauliazed £c:';a 8 hour workedar (assuming the usual wors 

oractize of 2 easss per dar) the cverall =m2an cconzamtratien to which ther 

wote enotsed wns 0.3 Tidrosfze vich cenzaatraiicons ranaing 0.1 - 1.1 fidbresicy 

‘" re s 

Cedd 

. b ok b - 
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Coble 2, Ia ao casc did ghe vithrehour wolizhiod oxponures axcovd 

Fa
m

id
 

Sc:te:yl. The range of coacenirations measured {a the breathing zones 
of ten with differcat oscupaticns vers sizilar Cable 5), indfcaciag 

that mo individual oseration was giving rise to fibre relcase sericusly 

different fro= she othess. Phocegraphs of tha fibres scon in samples 

obtained a3z this plant are sncum in plates 2-5, 

The concentrations of fibres grester than § p2 ia length in 

the breathinrs zones of men wezaring asbestos jarments at this plant are 

shown in Table 6. The concentrations in all casas excceded 5 fibres/ce 

2 £1%zes3/cc, = the stasdard adosted By the British Qcfupatisnal lviione 

and in all but 1 case exceeded 10 fihres/cc for exposure periods ranging 

15 « 47 vinutes. Technical staff present during these tests vere certainm 

that thete =e9 3¢ iS.erlsron.s UILh Sozplas Sy osthess amd 2he ¢ 

were too consistent to susgest such sabotage. Slagging operations at - 

this plant vere perforzed at 1 to 1 1/2 hour intervals and lasted 15 ~ 

47 minutes. It vas therefore possible for cen to perform as =aay as 

5 operations per shift and to vear these coats on avsrage of 2 bours 

45 mioutes per day. Based on this exposure tins, the 8 hour tize-weighred 

sverage exncsure vould have been 4.7 fibres/cs. Typical fibres ohserved 

in saz=ples cclleczed at this plant 3re shown iz plates & - 8.. 

St Tivyes Teglvdiss §obeicroxzonic fihrae Corsr s of Tivre (4 

ausbers of fields znd £ibres counted for the six nuclocpore 

| FIREN ned - scinnling electron sizressopy ave shown ia Tatle 7. The 

[ 253 N e ceacentrazisns of fibre and the comcentrations ef all fidres 

eroonot ot . wal 09 3 i An dencth 2re shews iz Tadble 6. The conscntraeic:: 

of sirbars: TitresS 3 = in length as perecncages of the tetal sirderac 

i . - ST T P TR 3 el Y- v, (fvre cvnceniirasi me were 237, 36 8T, 2,30, 29T, 28N and 220 rusrectively 
.. 

* TM 
- i 

S s 8 caa o ——— 

» 00685 
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In oroer te 2riain g catrmaie 97 tae poreentaze of fibres 2 Y pa dn 

lumzth Chich ware nat counted dy the opiical methods, the concensrations 

ebtained dbr enzical and eloczvon mficroescepic mothads vere co=pared (Tadls 

9). It zus: be nozed thar althaugh ta:plcs_vctc obc;tned on the sans nan 
vearing the samg zarzantg, they wire not taken simultanecusly. This 

comparison snewed a wice fluctuation i{n the praportion of optically 

visihle fidres 3 5 uo in Jengsh to tecal fibres 5 pa in length but 

sugsasted ;h:c in =ost cases thers were & substancial nuzder of fibres 
greater than 5 pain length present in the airborne dust vhich wars aot 

visible by optical mesthods. Fhotomicrographs of sazples fron both plzats 

are showvn &n plates 9-11. 

Rizcussien 

The oean concentration of airborne asbestos fibre measuzed in 

the breathing zones of vorkers vcaring asbestos safety gar=ents at planc I 

were sizilar to those teportad by Lu:leyz !or.=tn wearing new Ei;c 
fighting helzets vith unlined ssbestos cloth cover (2.3 fibres/ec) and 

lower thaa thesc reported by Bacber and Buttervorth3 vho tested protective 

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

possible to detsrmine whether the airborne fibres originated from the 

coat, gloves as hoods ware worn only intersittently. The 

n the breathing zones of all men veariag coats 

eae Society. The tize-weighted sverage 

‘ete exposed for the particular operacicns 

lees thoa 3 fiLre-fes, lowever, {2 is net 

he work practics ef Industries to de suprlicd . 

it > zothod of eonzrelling enpemures of raw » 
t N iy e « v Uv(‘bue 

. 
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..... ¢ gelienit si U ke dene by casuring Luld e osought 

thaz gar=¢nzs are nat worn feor 2 1/2 hours por shift 

as this wvould give 3 time-weighitad expesura of loss than 2 fibres/ce. 

More sazisfactorily the fibre reloase of the garments sieuld be reduced by 7 

& dilferens ranuiacturin: process. One such method, mighe be to aluminise 

both the irside and outside of the garments, Lual.cyz vas unable to delcce 
any {idre releascd from hooda which had been aluminised both inside and 

outside. ’ 
The concentraticns in the breathing zones of nen arploved at 

Plant 2 were high, exceeding the excursion level of 10 fibres/ce 

per=isted in the US s:aadatds. The reason for the dit.‘._cuncn betwveen 

the quanticies of fidbre releasad from thess unmti conpared with those 

at Plant 1 {5 not known and the sanufacturar and sources cculd not be 

ascertaired. Such garzeats should sot be used until a sethod of reducing 

their $isce relecse has bezn found, - A 
The concentration of airborne {ibre to vhich men wesring ssbestos 

gamcnn‘ are expcsed vhen subnicron fidres were ccensidered ranged froa approx. 
10 to 1,700 tives the concentration neasured by the standard optical 

microscopic retheds. 1t {s important that the sub=icroscopic component v 

of exposure must be considered in spite of the ;‘ae: that dust standards 
at pressnt igrore thea. Indecd recent evidence ;u;gests that the fine fibres 
(& 3 pa in diameter) penecrate deeply into the respiratory :yucfls and 

that fi>res loss than 0.5 5= in diznater and =ove thaa § A~ {n length play 

&3 inportant role in the producticn of prizary maliznint sesothelial 

tuTours. 

1) The coucentratiens of entfeallr vizidic airborne fibres 

(> 5= in 1iasth) ds ehe breashing zomes of =un wiaring ashostos safety 

. 

P 00687 
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parcents 1t Flaat [ reached the threshold lizmit value of 5 fibres/ec in 

one out ef 33 rests. Orna tuird of the measurcd concencrations exceeded 

the prasent 2rizdsy Seoalacd of 2 fibres/ce. 

2) There was scle indlcation that £idre release increased vith 

sge of garment ©o te 3 weeks, but the correlacicns between age and fipre 

telesse were low. 

3) The concentrations of optically visible atrborne {ibres 

(> 5 p= {n length) {n the breathing zones of cen vearing safery garments 

at Plant 2 exceecdad the 15 minute ceiling value of 10 fibres/ce published 

in the Federal Regiszer ia the USA. 

4) The total f{ibre concentrations to vhich zan wearing csbestos 

garments vers exposed ranged approx. 10 to 1,700 times those observad by 

epzchl sounts, T wisw of thie vide variarion, arrount must be taken of 

sirborne coacentrations of sub-oicron f{bres vhen nev garments vith 

potentially lower fibr: relsass are develeped. 

Recommendstions 

1) There is a need to {dentify and decrsase the fidre telease 

from asbestos $arTents to prevent expcsurs of vorkaen to comcentrations 

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

hazardous. . 

2) &sirbotne ccncentrations of fibre associazed with the use 

of acdeszcs safoty garmeass should be reduced by develoring pev processes 

for zanmufactuse 2ad treatnent of asbestes cliths. Aluzinising botlh the 

insice ond cutside of the garments zight be ene Tethod. Carsents for 

pratectson of waraors e cicved in het envizennnts should he testdd 

before rolease for sale to industries. 
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: 3) Fine fibres (le2ss than 0.3 = in diareter) should be 

taken into ceonsideration when rests of ashestos safety zarments are 

conducted, and the release of {idbres in the subzicron sizes sheculd be 

» 

controlled. 
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CRMC-Motley1000-Subj-002282 

John H. Marsh to P. G. Dolan and Others with the McGill Safety Garment Report (1974)
ACL Doc 13067 · Page 16 of 31

Published by AsbestosClaims.Law

asbestosclaims.law/library/13067/16

https://asbestosclaims.law/library/13067/16


6. 

Z. 

Lane RE et al. iHve!i .o standard for chrysotile asbestos cdust. 

Ann, Occup. Hys. 11 47-49, 1968 

Lumley X2S. Asbestos dust levels inside fire fighting helmats with 

chrysotile asbestes covers - Letters to the Editer. Ann. Occup. Hvg. 

14 285-236, 1971 

Bacber i\ and Butterworth R. Asbestos hazard from protective clothing. 

Letters to the Editor. Aan. Occup. Hyg. 13 77-80, 1970 

American Conference of Governmental Industrial Hygzienists. Threshold 

Limit Values for Chemiczl Substances and Physical Agents in the Work roc=: 

Environzent with Intended Changes for 1973. ACGIH, Cincinnati, Ohio p. 39 

Dept. of Labor. Occ. Safety and Health Administration Standard for 

Expesure to Asbestos Dust. Fed. Reg. 29 CFR Port 1910 93a 7_ 7, 466- 

468, 1972 

Tiombrell V. Physical factors as aetiological mechanisms. IARC 

Conference on Biological Effects of Asbestos. Paper 44, Lyon, France, 

October 2~-5, 1972 - In press 

Wagner JC, Berry G, Timbrell V. Mesothelioma in rats after innoculaticn 

with asbestos and other materials. B5r. J. Cancer 28 173-185, 1973. 

CRMC-Motley1000-Subj-002283 

John H. Marsh to P. G. Dolan and Others with the McGill Safety Garment Report (1974)
ACL Doc 13067 · Page 17 of 31

Published by AsbestosClaims.Law

asbestosclaims.law/library/13067/17

https://asbestosclaims.law/library/13067/17


tusbor of 21rdorne sumples of duss collocted feor cptical fibre counts 

for each source of garzents 

Plant Scurce of Carment Age to. of Number of Afrderze 
{weeks) Garments Somples Collectad 

1 Korzally fssucd Tav 2 3 
by Planc 1 

b 2 5 

2 1 . 3 

3 1 3 

& [ 1 ., & 

] ¥ 3 

12 1 2 

1 Provided bv Yav 3 16 
Raybestos-lianhattan 
lac. 

2 Wormally {ssued Rev { 0.2) 1 1 
by Plaat 2 * T 

(Coat 10.2) 1 1 
{Hood & ) 

e (Coat ) 1 1 
(Bood * ) 

{Coat 3 ) 1 1 
. (Hood 8 ) 

{Coat 3' ) i 1 
{Hood ) 

{Coat 313 ) 1 b 4 
{Hood ) . 

Total ’ 28 &s 

A In neme goxes aveivies ©f savesy elothing wire ol éiffcrent ajes. 
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Airborn? Dust Samples collected for Scanning LClectron Microscoepy 

Plant Source of Garments Age of Garrents Number of Number of Airborne 
(weeks) Garceants Sauples 

1 Supplicd by Plant . New 1 1 
1 

1 2 2.% 

2 2 2 

3 1 1 

8 1l 1 

1l Supplied by New 3 3 % 
Raybestos—Manhattan 
Inc. 

2 Supplied by Plant 2 coat 3 1 1 
‘hood 8 

] 8 1 i 

12 1 1 

Totals 
13 _ 13 

* One sample invalidated because tubing came off filter. 
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sble 3 
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Concentrations of afrSarne asdestes {ibres soasured ia 

the braathin: sones of cen woaring.3sbestos safety 

garnents &t plant I, 

urce of Age of garmencs Mean exmpesurce®* Nunber of Cencentration in fidfessoc 
srzents wEeKS peried (zins) sazples Mean Range 

A New (1 waeir) 49 3 1.1 0.7-1.3 

1 « 4 vaeks 52 15 1.7 0.5~3.7 

> & veeks 51 5 2.0 0.6~2.8 

3 Mew ( £ 2 davs) 34 16 2.4 0.3~5.0 

2ol 52 b 2.8 . 8.2~3.% 

A - Carpents nor=zlly used by eaplovses st plant I 

3 - Carbents zcnufactured froz aaterials supplied by Raybestos lanhattan 

. 
-
~

 

¢ Measurenaczs core m3de for the taal perisd recuired to ecozplete 3 cast. Mot 

all e¢zplevocs wore tae heods and esvacs for the durazien of cach case. 

i 00663 

B o A A S 

o
~
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Taxle 4 

o Concensrutions of afrborac asdestes fibres to vhich 

cen vearing asbesics garzoncs would, de expesced during 

e 3 rormal working day at plant I. 

uzee of Age of garventcs Daily exposurc* Number of Concencration in fidres/ce 
aTmEnts veeks Peried (zins) sa=ples Yean Rangze 

Yean Range 

o——— 

A New ({1 week) 98 82-114 3 0.3 0.1-0.2 

1 » 4 veels 104 50=144 13 0.3 0.1-0.8 

» 4 veeks 102 70~-130 3 0.4 . 0.1-0.% 

|3 You (7 7 dape) 108 f2=128 16 a.s ' a.1-1.1 

IOTAL —_— 103 50-144 39 0.4 0.1-1.1 

Estizazed cn the assuTption that two castings are perfor—ed per 8 hour shifr, 

e
 

A = QGarzenes jssued by Plzang 

B - GCartronts mznuizstuzol froxm eloty sudplied by Ravbestos Mazmhsttan Inec. 

T —— A 3 o ——— e o n —— e, S i . 

A
w

, 
P

l
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Table 3 

Ceacs 

breathing zcanes of men wearing asbestes garments 

serntions of airborne ashostos fibres in the 

by occupation 

Number of Samples 

. 

Occu§é£i6n Concentration fibres/ce 
Mean Range 

Keeper 9 1.7 0.5-5.0 

Hot Blastman 3 2.7 0.5-4.6 

First Helper 5 _.2.2 0.3-3.7 

Scecud Holper N - 2.3 c.7 5.2 

Third Eelper 6 l.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 ¢ 

Councentrations ¢f airborne astestes fidbres zeasured in the 

breatihiny zones of =en wearing asbestos safety garmeats at Plant 2 

Source of Agce of Carmants Mean Exposure Wumber of Concentration in 
Garcents . in weces period 'in =ins Sczples fibres/cc 

Mean Range 

(o 4L 1 week 39 2 - 12.8 10.6-15.1 

1- 4 weeks 28 2 18.1 9.9-26.: 

> & weeks 38 ) 2 112.3 10.6-14.¢ 

35 6 14.1 0.9-25.: 

C - Source not determined - garments nor=ally issved by Plant II 

P
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Table o 

"~ Concentrations of airborne sstestos fidres =casured fn the 

breatihing zones of =en vearing asbestos safety garzeacs ac Plant 2 

Source of Age of Carmants Mean Exposyre Nezber of Concenzration in 
Garzents . in wocns periecd 4in mins mples fidres/ec 

Mean Range 

¢ & 1 veek 39 2 - 2.8 10.6-15.1 

1~ & veeks 28 2 18.1 9.9-26.2 

> & veeks 38 2 112.3 10.6-14.0 

s 6 14.1 9.9-35.2 

C - Source ot deter=ined - gzrzents norzally isscad by Plaac I 
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Table 7 

Number of fibres znd fields countad for the Nuclecpore 

sazples examined by Scanning Ildctron Microscopy 

gople Yo Scurce of Gar:cnts' Number of Fields Total Nux=ber 
. Exanined of Fibres 

Counted 

fi153 Supplied by Plant I 71 252 
N161 Supplied by Plant I 70 248 —— 

. N166 Supplied by Plant I 70 165 

- N164 Sup?lieé by Ravbestos-Manhattan 70 528 
N172 Supplied by Plant 2 35 196‘ 

N170 Supplied by Plant 2 70 421 

& p—————— — - 
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f 
L 

"l-ubl': b : 

Airborne concentraticons of asbestos fibre based on samples of dust 

collectod on asclacoore filters and counted at approximately 6,000X 

' magnificaiian using scanning electron microscopy 

Sample No. Age of Garoents Airborne fibre concentration (fikrces/sc 
(weaks) Total Tibres Fibres 25 pa in lonsii 

N153 Supplied by Plzat 1 8 100 32 

N161 Supplied by Fleont I 1 109 18 

N166 Supplied by Plant I 3 869 2Q 

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 
Hood O - 
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Tadle © 

Concencrativns of Alrborne Fibres 25 pu in lensch measured {rea 

Scanning Electron Micrographs compared with concantrations measured 

by Opetical Counts of Millipore Membrane Filter Samples. 

Concentration (fibres/cc) 

Nucleopore Sample Membrane Filter Nucleopore (X) Millipore (M) M/N X 
Nezber Sample Nuzmber 

NL53 9895 32 4.0 12.5 

N161 - i8 - - 

{ N166 . 979 20 0.5 2.5 

X164 976 61 2.9 4.7 

N172 : 360 o 96 10.6 11.0 

BL7U 753 31 - 0.2 31.0 

* Samples were taken on the same man using the same garments but on different 
occasions. : 

( 
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d Ca » concentrations 

Pozatled zecults of study at nlane 1, 

calrulated Iren independent cuunts of the same sazple by the 
saz¢ obsaerwer). 

,3 - s -~ -4 Concencration in fibres/es 
Fol = Y 2 - .o Y (o Zg . %¢E Zp; O 8 & 
= % = - A €. @&y B - ¢ 

= ) Oczupazion § Ed 32 EY2 Gm (1) (1) Mean Suzve 
a2 1 3rd B2lper A 3 1 8 60 2.4 1.6 2.2 6/%97° 
14 2 - B 3 1 4 58 1.9 1.9 1.9 
7 3 - [4 3 1 8 55 2.6 2.8 2.6 
26 [ - D 4 b3 ) 56 2.6 2.2 2.5 
1 7 nd Helper £ 4 1 wow 49 0.4 1.4 0.7 2/10. 
56 7 2ud Helper E 4 2 X 41 1.0 1.5 1.3 
91 3 - F 4 1 4 50 1.0 0.7 0.8 
57 3 - ¥ ) 2 4 2 0.7 1.4 1.0 
15 8 - G 4 1 4 57 3.9 3.6 3.7 

70 8 - ¢ 4 2 & 52 1.6 0.9 1.2 
60 9 Rasper i [ 2 Rew 57 - 1.2 1.2 1.2 
187 10 - 1 4 2 1 52 0.5 0.5 0.5 
189 11 2ad Helper 3 3 2 ] 33 4.3 3.7 4.0 
156 12 1st Eelper K 3 1 1 2 1.8 1.4 1.6 
131 12 12 ¥alpar 14 2 2 2 3s 2.4 s.s 3.7 
152 13 Kaeper L 3 1 1z 65 0.6 0.7 U.6 
51 13 Keeper L 3 2 12 39 0.5 0.7 0.6 
719 14 3ed Helser ] 3 1 2 63 0.9 1.4 1.1 
964 - 14 3zd Helpsr ¥ 3 2 2 25 1.2 1.4 1.3 
119 15 Hot Blaster 3 3 2 3 33 - 0.3 0.7 0.5 
935S 12 ist Helpar H4 3 1 1 5 2.4 2.2 2.3 310 
973 12 13t Helpar |4 3 2 1 63 4.2 1.9 3.0 
956 16 3rd Helper ] 3 2 2 63 0.7 0.9 0.8 . 
976 13 2ad Felper R-1 ) 2 Kew 51 3.4 2.3 2.9 
984 16 1st Helpar R-2 4 2 Hew 54 0.4 0.2 0.3 
978 17 Kecpar R4 & 1 Yev 55 4.0 5.9 5.0 
971 17 Kecper R-4& & 1 Kev 50 1.0 0.4 0.7 

5 17 . Keeper R-4 4 2 Sev 33 0.4 0.5 0.5 
] 17 heerer R-4 4 2 Kew $3 0.8 0.7 0.8 
961 18 373 Helper -3 4 1 ¥ew 10 3.7 3.2 3.5 
988 13 3rd Ealper -3 4 2 Sev 55 2.3 1.9 2.1 
972 19 - R-5 4 1 Sev n 0.4 0.8 0.6 
977 20 Hlat Elaster -6 3 1 Nevw 56 4.1 s.1 4.0 
982 20 Kot 3laster R-6 3 4 Xev 51 3.1 2.9 3.0 
567 21 Kecpar R-? U § Saw 56 3.8 6.4 4.1 
959 21 Keeper R=-7 3 2 New 62 2.3 1.4 1.9 
[ 53] 11 2az tolver t=-5 3 1 Now 37 1.8 2.4 2.1 
954 11 g Ual-or 2=~ "3 2 LY * 2.7 3.5 3.1 
962 12 2ad Holpar 83 3 2 Sew -3 4.0 2.2 3.4 

f noned 
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