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Cc?l\.;bfl - the Swedish Werk Envircnrment Fund - was estzblished 
in 1972. The objective of the Fund is to promote a batter werk 
environment, thereby {0 counteract the cccurrence of occupational 
injuries and diseases. 

The Fund supperts resazrch and develcpment as well as {raining 
and information on work environment. Resaarch orojects are in creg- 
ress in a number of arezs. Both the chemical and physicai anviron- 
mental problems are studied as -.ell as the csycho-social espacts, 
The Fund operates essentially alcng practical lines and the Yaining 
and information activities are concentrated on gleaning the expe- 
rience gained during werking life. 

All empicyers in Swegen pay 3 scecial fee {o the Fund, this —~ 
amounting to a tetzl of Sxr 120 miition for 1975/77. ] 

Througn its board, thea activities cf the Fund zre cicsaly tied to the 
labour market. Eignt ci the board memcers are ncminzied by the 
organizaticns on the labcur market. Three mamcars are apooinisd 
directly by the Covemment. 

The admunistration otiice of ASF reviews grant zpplicaticns, ini- 
tiates various projects and ensures that authcrized decisiens are 
implemented - in continuing ccllaooration with the parties concer- 
ned. 
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 Aslesics. 
On research and regulations in Sweden. 

- 

. 

By Arne Westlin, 
Chief, Division of Stancards Deveionment, National , 
Baard of Occupational Safety and Heaith, 
Fack, 
$-100 28 Stockhoim, Sweden 

increased knowledge of asbesios hazards has led the responsible 
authonties in Sweoen to Ban c2nrain uses of asbestos, and severely 
restrict others, The TLY has been iowernd, and control measures 
increased. The author surnmanzes researen., but above ail the 
govemnment regulauons, 1n Sweden, 

Contents. 
Historical background 4 
The asbestcs oreject at the institute for 
Occupational Medicine 4 

. New asbestes regulations followed-up 
and supplementad 9 
Further reading 14 
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Pre-1960- 
Asbestos hatards had not genenily been noticed in 

Sweden before Gunnar Aniborg, in the beginming of the 
M fifties, noted cases of 3sDestoss 2t L.upyarcs i the 

Gothendurg ares. it was Lirst in connection with these dise 
© covenes that the worth and s:igrificance of the in-cepth 

b WOrk, invoiving Dot SCentific reSE3rtn InG CONTo! Meas 
. sures, which fad peen dane Uurty years eanier in Eng- 

fand, were aporeciated. Starting in the futies, Swedisn 
oCeuUDAtICNal Mmedicing Nas MoNIteres (he 2spEsSIOS ques- 
tion sysiemat:icativ, The intermationai excnznge of infore 
mation regarcing 2sdesios worned less well gunng the 
thurties and forties., 

. . 

1264 asbestos regulations 
Ahiborg’'s investigations eventuaily resuited in the de- 

vefopment of Swetisn regUINIONS ON WONKINg with aspes- 
tos. They were oubl.zlied in 1854, 2nc were, for therr 
time, quite geod. Mowever, CIMDLBNCE was very INCOMpP- 
lete, for severzi re2sons. An IMOCIANT 20N 1N the regu- 
fations was that 3s0esics shcuta e susstituted for waen 
possibie. However, withzut Cetailed Sirectives frem the 
agency (the Nauonai Sca:c of Occupancnal Satetyans 
Heaith) centraity, the Laccur inspecizraie nag 3 gifficuit 

- time Maxing 02Mancs Cased on this Dovision, 2s long as 
Spraying 2sDestos for varcus DUrteses ans Meatinsuisuon 
of large Souers. for nstance, were Jerminia<, Futhermore, 
eXDasUs @ WS Rard 15 aeterming, Desause no acoreonate 
SaMphing Menocs 1or Me2sLNNg IS0ASIss qust jevers N 
the air existed. The medical examination requiremnents 

Historical background. 
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3 ¢ o3 10 oe spray-eppiied in sAuDS. 4 
were unwieiCy, ang were of imited significance from a . —eet preventive point of view. Pugd —— it 

: The asbestos project ot the 
- Institute for Occurational Medicine. 

Nevertreiess, 25 knowieags of 2s0estcs hazards an investigation on 2sDesios 1n Swecen was Jegun at the 
spread, the asoestos guestion was taxen up at 3 numbder institute for Ocsucaticnal Medicine. Sy Lus time, samMos- - 
of occupaticnal safety ang heaith conferences, in 19638 ing methods had pzen cevelored. The umeestigation’s 

san!:gf?ia;g ?_:d other {1810 researcn wes Iarzelycc:mcleted 
cee by . The finai recot was oubuisneg in 1$74, atter 

IMPORT CF UNPRCCESSED ASBESTOS the cats had baen anaryzed, The invesuz2:isrs used, as 
the Basis for theyr jJuggments, samoles Ithered on 3 fiter 

. and fiber counting 10 an cUCAt MICITSCSCE with pnase 
- contrast {3ccorcing 1o ihe esachisnes metnod from 
- Engtand). 
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T T : : The investi=ation showed that the imzort of unoro- 
cessed 35besios into Sweden reaznes 3 oAk of dver 
20.000tons in 1270, 1B.0CO tons cf 2scesizs orooucss, 

. with varving 2sDeSiOs CIntent, were 2150 1Moorted. About 
IS SRR 90% of the asoesics.s carysotile, 8% anteshytiite, ang 
— 2% amosite. (Small quantities of croc:cole were 3180 1M 

TTY ported.) . o 
The investigation showsd 38 Swegish cases of asbes. 

tosis, 4 cases of ung cancer, and 2 cases of mesothe. 
HOMa 3550C13tad with astesios excasure, Esicermiolegical 
imvestigations were begun, 2nd have since desn cannnued 
by Axel Ahirnary. and Ancerss Englung, among ciners. 
Englung showed in 157E that there were a cansideracle 
number of mesCtheOMa C2588 3t 3 Dlant ‘where raiircad 

*locomotives ware insuiated. The epicemolegical stugies 
are continuing. 

. Many different kinds of as0estes ~ork were investiga- 
60 64 £33 72 78 Year ted in the asDesiys Sroject, ang the ievers of Cust expo- 

. Sure connecied with them are snown in tadles 1.3, 
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i -+ 4 The sawing of asbesics procucts is ore ¢f the parss ¢of the o . o 
f‘x{ . "1".__;1 process wnich gives the highest centent of dust. : o B 
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Table 1: Processes during the manufacture of asbestos products 
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Work process Proguct # Sampiung Total Dust Fiber leveis 
Oescription Locations Leveis (mean) (mean) 

N me/md flem3 

Unioading asdestos Asbestas {iders 201 a2 27 

Stockroom work Asbestos fibers, sealingcomps 12 ‘3.2 1.1 
POUNGS, UNCErsEsnng M- 

KIS, KARING COMD 

Drying asdestos Asbestos fiders 1 1.4 1.4 

Charging (incl, Asbestos snd 4 ‘&7 2.5 
survesiiance and vanous other . 
sometimes crawmng off) Prosust Components 

Mising work Asbestos etc. 171 29 21 
Survmsilanca of Hollander moer Asbestos et 2 0.1 0.1 

Surveriiance of musing Asphart compounds 1 0.8 0.1 

Deawing oft Unoerseaiing and 3 3.0 0.6 
FANINg COMpONNGs 

Crushing of granuiated matenas PVC and asbestos 2 EX S 0.4 

Rolting PVC, asdestos, paver 3 1.3 0.1 

Presung Brask iining matenai 3 .2 7 

Moviding Aspestos cement 2 - 0.1 

Mouiding, cuthng, and rymng Asbestos cament -1 4) 1.3 0.3 

Moviging, casung Plaster mouids wigrocidoiite 1 1.2 1.0 

Punchung Asbestos cement. s 4.5 0.7 
aspestcs pacxaging 

Sawng Aspesios cement 7@ 8.2 1.4 

Gluang Asbestos basrd 2 1.2 0.4 

Preparston Plaster moulds wiermeicointe 1 20 2 

Rewnding Paper 1 0.7 0.2 

frimnun‘ Asdestos cement 1 - 2.5 

Lathing Asdestos cement 1 2.2 0.2 

Picking, inspecton Aspestes coment 1 4.1 1.5 

Painting Asdestos cement 3 - 0.3 

Labething, packaging Astestos cernent 4 22 1.8 

Cleaning - 2 63 0.3 
Produc control, Boorstoery werk Brake linings, sealing snd 3 . L2 0.3~ 

unUierseaiing CeMpounas 

Trarsport of granutated material PVC rugs 1 6.5 0.4 

Lunch and change rooms - 1 0.5 0.4 

1. Only 3 few considered for jucgement of total dust leveis. 
2. Only one sampting location cansidered for wegzement of total dust levels. M 

Tadie 1 shows dust levels dunng the production of 2 num- were noted guring charging into mixers and gunng =esh. 
ber of vanous asbestes procuc?s. Starting with the remo- anical procassing, for exzmple. The general impressicn s 
vai of unproc esses 250esios from dags, sigmificant expo- . inat it snouid be pcossitie 10 g2l ZOWN 10 2 Cust levetof - i 
sure may ccaur. Here t should De noted that Suning the 1 fiber/mi 3 wathout great difhculties at most fixes works 
past several years packaging and handhing methocs have places. 
been improved consigeradly. in addition, high dust leveis 
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Table 2: Processes during the use of asbestos oroducts. 
Work process Procuct # Sampiing Totat Oust Fiber Levels 

Oesnotion Locations Lavels (mean) (mean) 

Cutting cord. fabric, board, and drad Ast yam. board, 3 0.9 O % i 
matenai of asvesios and braided cord 

Aushing - 2 1.0 - 08 
Wernng _Asbestas clath 2 ) %4 Pl 07 

Punchung of astestos cloth Asbesios cioth 1 0.4 0.4 

Sewng 110est03 testiies Asbestos gloves 1 Ls 22 
Packaging asbesios testiles Asbestos gloves 1 0.4 - 0.8 
Hanoiing sbestos Canvas In Asbestas canvas 2 18 0.4 
connechon with weding 

Laying 3soesios packing dunng Asbestos bravded cord 3 1.4 .1 
assamdlage . 
Placing i of 25Destos bosrd Asbestos cloth and bosrd 3 22 0.4 
or CIOth for harsemng of steel 

Cleaning dath for hardeming stesf Asbestos fibers 1 54 14.0 

Work i elecinc-3re furnace Sinkheaos 2 4.2 ._ 02 

ingot chilling Sinkheads 5 54 T3 
Enpneenng incustry work Asoestos cernent, 3 0 M ¥ - 

15Destos yarn 

Glveing Asbestos cernent slats 2 1.2 Y 
Transoort Asbestos cement stacs F 76 -5.2 

Drilling insiatiation Asbestes cament siams 23 9.2 -C.6 

Cuthing Asbestos cament stans 93 17.0 L8600 Lo - 
Curung, drawing piong Asbestics cernent piping 1 18.0 K& 

Laying plastic mas and tiles Plasic floor mats and ties 4 s " ez 
Putting up glazec tile Tila glues and puning compounds 4 9.0 R 
Varous processes gunng renovation , Brake linings .. 12 9.2 . 1.2 - 
of crake linings - 

Underseaiing camoound trestment Undersealing comoounds t 1.9 0.3 

3. Infermation on Lime lacxing at one samenng location. . 

Table 3: Processes during insulation work 
Work process Product ¢ Samphing Tomt Cust fiber Leveis 

Description Locations Leveis (mean} (mean) 
mg/m? femd 

Mixing magnesiacontairung insulation Magnesia 7.7 ’ 56 
Insutating Magnesis 3 0.0 “150 7 
Sewing diankets Asbestas cloth 11 1 i & S 
Irsuistion and lining of poing Aspestos cioth, magnesa § - NE X 

Spray insulating Insulating compounds 3 18.0 -84 
Care of carming machine Irsulating comoounds 2 220 L. 92 J 
Cleaning up Insulating comoaunds 4 26.0 &4 
3 days stter spray wnsulating Irvsuiating compounds 3 1.2 :-5__ _:__" —— 

- 4 2.2 .8 Lunchroom 

t 

Table 2 and 3 shows dust tevels dunng use of astes. 
tos prociucts. it s obvicus that there is 3 gre2t dezl of vari- 
ance cepending on whethier preventive measures have . 
been taken or not. High levels were noted for textile sew- 

- 

ing, cleaning of 2sDetos dences, transaernt of asbatos ce- 
ment siaps, cutling of asoetos cerment 12l ang Dipes, 
insulation worx ana tne demolition work conmected with 
i, spraying and cleaming. 
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New asbestos regulations 
followed-up and supplernented. 

As early as 1972 it appesred desirable 10 revise the 
1964 requiations. The C2ckTCuna was iNICIMatIon oo 
tained from foreign invesugation on astesios hazaras, 
and the measurement of 3sDesics exposure in Sweden, 
The first craft cf 3 revised reguiation was giscussad with 
labor ang management groups atected i 1973, ang af- 
ter ienginy consiCeration the new reguidtions were de- 
cided upon i June 1975, 

Asbestos shall be replaced by other 
material 

The tiasic notion in the new asbesios requiations is 
that astestes snail e rediaces oy tess hazirdous material 
23 300N 38 IS 1S DCSSIoIE. The 1SE3 was that trus Drovie 
sion would be {olicwad up with C2taned orevisions, and 
this has occurred, Tne more stcs attituce on this point, 
compareg with the 1S54 reguiauons, 1s S2se0 on the 
now-esianiisned view tNat 355es10S 1S 3 carcincgen and 
ca-carcincgen. Futhermere, it has been ucsec cesikdle 
in the long run to elimate ascesics. Decause it Can Cause, 
in a farly high precertion of 3n excosed population. 
pleurai piaaues (Ihicxeming cf the lning o (e iungs), an 
imeversibie tissue 2nangs (3ithougn one that seicom 
develurs (o the stags of causing senous symptoms). 

Information and labelling 
The reguiations require sunoiiers 10 inferm thesr cus- 

tomers about the 3sOestos Conient In vanous Procucts - 
an informaticna! respongibihity wiich 3isg 3oones to (e 
employer vis-3-vis s emeiovees. It ougnt s be ncted in 
this regard that the Sroguct Contral Countil n2s now clas- 
sifiad asoestes as 3 n2zargcus sucsiance. Laoeiling rutes, 
baseq o1, ine Procust Contret Act. are excactec in (877, 

Empioyers are suoposed 1o nouiy the Nationai Scarg 
Cezucationat Safely and Heaith 300Ut work uSIng 1shes- 
tos, and avoid iInroduCing 35DESIOS INtC new areas of use. 

Initial monitoring and subsequent 
monitoring 

The reguiaticns require that emplovess using 2sbes- 
tcS keeo excosure under CITIT 3nT saMote fer atmos- 
phene zust levers. This ianter snail occur inrtugn 0OIA Mi- 
titiai moniterng ang sutsequent monitdnng. Mtz Mofis 
toring snail as1apnsn exposti®e avels for e2en inaradual 
worker. The sampung 202 anatvsis metnoc 1s Daseg on 
that used by the 25088108 investigation. 

Assyrmning that the inhiial memtonng shows values 
clearly under the LY, subssauent monisnng may mese- 
sure onty the 1ot Jirporne qust jevels, ans eameare them 
with those in the wuhiai montonng. AL fixes workptaces, 
such samofing snai ocsur 3t teast oncs p year, When 
asbextos 1S used 3t non-iixes workplaces, Sut 2% 10 Con- 
struction, the nesd {or samoiing shall be jucze0 with re- 
garg 1o the regularnity of the work, The impucation s that 
few monitoring must occur if contitions producing dust 
spread change. . 

Construction difficult to control 
1t is. however, clear that aspestcs couid be used in 

inaumerabie ways, i construction forinstance, if ths 
was atiowed. Now tne reguiations limit such uses if a3c-, . 
ceptabie subsututes exist, To Dase safety protection in 

. 

construction on sampling of dust concentrations would nes 
quire an increchibie samoling frecuency. This has been 
jucged 10 be an unresnstic way of ATBUNg SatIsTacisry 
Sretection, Decause working CEnotions vary 3 great ceal, 
among other reasons. in suUCH CIrcumsances, comohance 
wisft (he SuUBSLANive SIDVISIONS OF thE reSUIINoNS IS 9iffie 
cuit to achieve. The National Board of Oczusational 
Safety ang Heaith therefore stucied CErTain warx mee- 
thods, and gave permission for these whics invoived low 

, dust levels 10 be used unger certan LaNCILONS. The ma- 
jonty of the previous uses of asbesias In CINSUUETIEN Nave 
disappeared, either througn soecial directives. or because 
of the pracricai ciiicuities of raking sure tNFoUgh Men. 
tonng that conoticns are 2C2eDTIN!L, WNICH has Desn es- 
tapitshed as 3 pre-conaition for turtner usa, 

The reguiaticns aiso estaniish rules for the rofe of the 
focal safaty orgamazation, anc for conventionz cust &z 
rol througn wet maincos, enciosure, exnauss, ete. - 
SOraying ot 3s0esiss (s iorsoaen, as well as the use 
besios 10r conventional heat insuiation. An excepticr . 
rmade for mnsulauon JGAINST very MEN tenperatures, such 
23 those in smeiters, 

Modern rules on medical surveillance 
The reguiaticns inciuce Mocern rules regarging me= 

dicat surveiliance. in sccition, ne Naucnai Scard cf 
Heaith ang Welfare, tcgainer with the Natieral Scare of 
Cesupationat Satety ana reaith. have mace spec:al funcs 
avariatie 1o aliow 8il workers Sreviously 2x00seg (S 25Ces- 
123 {0 receve medical examinations. The regulations 
soint out 1he ganrger of jcint exsosure 1o asSesics and 
tesaces. tis theretgre yniDOMANE 1RAT Se2S. e expesea 1D 
ascestos refrain from smexing. Scesial inicrmational 
easures have been axen W that purpese. 

Housekeeping 
The reguiation estaolishes stnct reguirernents icr 

housexeening and lor personat proteciive ezuidment 
used, Worxciothes snall be tauncered secarately. Asces- 
tos waste i$ 3130 re5aroed 3S 3 problem; the regulations 
requairg 12s dunal. 

Demolition . 
QOne of the most gifficuit areas trom 3 controt point of 

vigw 13 demotition of 2s5desics-csntaiming installaticns, in 
sigmificant mezsure, renznce on DLrsONa OrotECtive 
equicment 1s stll neceesary, anc this1s a0 area wnere fur- 
ther reguiiations would 30Dear 13 Ce necexsary, It1S150 3 
517 or2cucat Srotiem 10 reach 31l workpiaces where gemos 
liLion work OCLUrS anG where 2sDeSTos CUST 2an De gener 
ated, for instance, in connechion with cermchbion aunng 
resizcement of heaung vrats in awellings. 

Crecidolite banned 
To miove towarcs 3 SitUALoN where asbestos exposure 

is slowly recuced 10 an 30SOIULE MuLIMUM, SUCDieMmen~ 
tary reguiations have peen issued. The use of cracidoute 
has besn panned, as well 3s STraying with any tvpe ¢! as- 
bestos-contatning matenal. Astesios may no icnger >e 
used on the back siCes of Mats, which te~res 10 enmmnate 
eaposure during inscilation and reziacerment of mats. 
Aspestos may no longar be used In BInt, Zlue, scacle, 
joiming matenal, etc. Pertectly sauistacicry repiacement 
materials exist in these areas. 
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Controversial bai.s of asbes . ¢ 
* The use of asbestos cement procucss has been sun. 
ned from different dates, This has pemacs oeen tre most 
controversia! of the stess Lken. One casis &f the canis 
that the gcal of eiiminating asbestes 3s ‘2r as possiciers 
not poesibie to reconciie wath the use ¢f l2rge cuantities of 
asbestos 2> 2 duliding matenal, Atess on workers have 
2iso been no*~4 3t factor ~s Oroducing assestas cement, 
and wnen ay 5108 CEMENt 1S USES CA CONSTUCHION Sites, 
expasure ocsurs 321N, The preventive measures neces- 
sary 10 deal with expesure were adjucged 10 be extremety 
difticuit 10 assure compliance with, 

Mowever, permission for cantinued use of asbestos 
cement pipirg has been granted, uncer the conomon that 
wide-ranging sreventive measures are taxken, The curung 
method for such pioing has Seen changsg suah that exgos 
sure leveis have gone cown from 5 fiber/mi 1 0.1 Yitenml, 
(Mest curung now takes place at the facicry.) Al the tame 
time, the manufacturers are making maor eMor:s 19 Seve- 
lop teplacement matenal for asDesios as a reiniocing mas 
terial in this piping. 

Finatly, the uze of asbastos in wall and floor covenngs 
has been danned. This ehminates the not-inconsideraple 
asbesios exposure which had existed at a numper of plas- 
tics {actonies. in adgition, informaticnal matenal wilt be 
published on how 1118 Sossidle to pet nad of asbesios in 
weiding and laboratory work, and from personal protective 
equipment. 
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* Thama-u.eciure of Drake nnings anG oIS is very care- 
° fully arranzezZ ang has erficient venulaven. . 

TR . Emm—e e - 
-——- - et * - - . P Ve o A, 

Areas where asbestos may be used 
The uses of aspestos wnich for the cresent are still 

penmities in Swecen are: 
{1) as & tnztion matertal in brakes 
(2} as a reinforeing matenal in cenam neavy duty 

paikzging matenal 
{3) for :nsuianon agz .nst heat, under certain limited 

conditicns 
{4} for persorial protestive equinrment (matnly heat- 

protective), uncer zertain (itited conditions 
(5} ter toecral purposes, such as ehioraikaiine sieer 

trolysis 
The restrictions in the yse of ascestos have thus been 

tightene< gradually over a several-year penod, wnich 
eases the Uansilion 10 1NCUSUY 10 asbesios-free mate- 
nais. 

The dust situation in some of the remaining 2sbestos 
. - piants are shown intadbles 4, 5 ang 6. 

TLY cutin haif in 1976 
The TLY for asbastos dust was lowered as of July 1, 

1976, from 2 fibers/mi of aur %0 1 fiber, (This corresponcs 
{0 one miilion ficers per m? of 3ir.) The Bas:s was the un- 

. certainty in the gose-resdonse relationstup for, 1o a cer- 
. in extent, 2sdestosis, and, s/en mere periinantly, for 

CaNCers such as Mesothelioma, even though mesothe- 
lioma has been quite rare in Sweden, Dose-responss 1$ 
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Many pDarts of e wors voive 118 Sediag 24 = he 
surroungings, this incivaing the coening cf sacks of [ 
asvestes. LY 

the refation betwesn the guantily of 2 hazardcus sub- 
suance 3 groud 1s excosed 10, ang the numoer of 1nduvi- 
duals in the group wno dissiay symptems, Normatly, the 
hgrer the dese, the higner the response. Cne would thus 
be abte to guess, for examcie, that exsosure 15 2 fiberwmi 
of 23085108 wouid resuit in 8.2, Taice 28 many cases of 29 
D2stesis 3rmeny 2 iarge greud of SXDGSEE INGIVICUAS a8 
1 fibersmi. 3umiarty, one 2oeaxs of cose-effect. imoiying 
that an incivicual’'s risk increases with the asse. Desew 
response ang gose-effest are normally 8isdfayed Gizgrame 
maucaily, and the assumgetion for many subsances s 
usuaily that both response and efiect cease sf the dose is 
sutficiently smati (nc-artect cose). in orcer 10 be careful, 
cne frequently makes ihe assumotion for carcincgens hat 
even the smaliest dose increases, even if minutery, the 
nsx, 

Aczording to information from the Norwegian ocu- 
pationat safety and neatth suthonities {1977 azproxma- 
tely 1-3% of an exzc ~ MDUIBLION SNCWS 3 response, I 
the form of beqinr « = =5 of asdestosis. at dese levels of 
2 fibers/eni, Furie nreural DIACUES, MMICH DEZUP 
quite commaniy, - v ean be iitated By very iow 
levels of asdescs 2. . . "= Risks fcr asoasics-induced 
pleunsy have aiso ce2 - oisd, Atthezame time, | fiber/mi 
has appeared to be a -waustic (1Rat s, alainable) vatue for 
the uses of asDestos waicn for the present remain in Sweaw 
den., Protection 1s thus deing duill on a cambination of . 
low expesure leveis and 3 small exposed group. 
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Table 4: Dust laveis at Factory 1 
fibersmit 3iriTM 

s0.1 0.1-0.5 0.5-1 12 >2 

December 1575: o 
. Stationary samohing locations - 6 - - - - 

Personat dust cotiectors 28 5 - - - 

November 19762 ’ 
Stationary sampting locations 20 4 1* -1 6 
Personai dust collestors 22 47 14 - 2 B - 

* non-permanent workpiace (filter house) - 

. Dust jeveis mg/m3 (approximate) B ) 
December 1575 stationary samole: 0.2 : 

sersonai sampie: 1.5 
November 1976 stationary samoie: 0.4 . 

pe~anat samole: 0.2 

(December 1975 coeration working at less than 0% of casacity. November 1976 huill cavacity). 

- . Analys:s of typical werkplace with a samole showing hign fiber levels, 

;ag!ofinz time, hours Fibers/mi in sampie timeweighted average 

- 315 0.1 
25 ’ 0.3 
23 0.3 
1.88 3 0.4 fibers/mi 
3.5 y 0.2 - 
3.0 . 0.2 . 
3.25 0.3 - 
20 0.2 
2.5 0.2 

Tablz 5: Dust Levels at Faclory 2 - 
. Asg of Nov, 1872 As of Eabe.~1576 -- 

Work process mg/mé fibers/mi meg/m3 fibezsiml 

Utlcading astestos 10.5 1.3 2.7 Q.5 

Storing asbestos 0358 0.1-1.3 0.2 <0.] 
Mechanical handling 5.8 1.2 29 13 . 
Forming . 25 0.3 13 03" 
Mechanical processing 0 0.2 1.5 0.5 ' 

Table 6: Dust levels at Factory 3. C 
Asof 1963 As of Decz, 1975 

Work process mg/m? fibers/mni mg/ny fibers/mi 

Unicading andg stonng - low - ow- 

Mechanical handling and forming ~1.5 0.5 1.0-.2.4 o 

Mechanica! processing 4.6 1.1 0.5-.2.7 0.3-1.1 

Assemblage -1.5 0.5 2 0.1-0.4 
Cleaning 3 - - 2 0.1-0.2 
Dust levels at the three remarming plants using asbestos must be regarded as satisfa . Ongoing efferts are bein g 
mage 10 1mprove air quality congihions further, 
At the same time, it must be Donted out that constant Jttention and checking, cleaning and maintenance of the vanti- 
lation system, elc. are necessary 16 maintan the present Situation. 

. - - - - . g 
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s tilustration shows astbestos lidres. * 
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Difficultie - '~ rontrol increase the hazards invoived with varios types f inarganic syn £ 
the need for- - 'measures thetic fibess. 

The restrictic - = yse of 25tesics which have Arne Westlin 
been intoduces - - ~n may jusui.ably be catled very . 
strict. Thisis in ez - . agence with the imentions ap- 
parent in the parlia~- = s yeatment of 12 2sDestes mat- 
ter, Given our knowic2{2 200Ut the refationsnis between 
dese and risk of iliness, reliance en csnventonal protec- . 
tive measures s insutiicient. )f unlirited use of aspestas 
wzs ailowed, it wouid 1n practice be impessipie to assure 
that the proser SrTtesion was crovided at all times ang at 
all warkpiaces. This is espec:aily the case because. in 
such gircumsiances, 250estos would be used at many 
temporary workpizces. The canventional protective mes- 
Sures we are ta1king about are ones like hancling asbestos 
in soecial rooms if possiple, srocessing 2sDes:=s in cicsed 
Systems, ventilating asbestes gust, and so iorth. Itis hard 
15 check cametiance with Uus type cf measure, and this 
increases the need for sther types of preventive measures. 
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Further reading. 
Arbetarskydessiyreisans anvismngar nr £2, Asdest, 
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Replacement material 
Resiacernent materials for asbestos are grimariily 

giass fiber 3nd rockwoo! products. There are aiso many re. 
placement matenas (o spas:fic utes (axsanged mics for 
heatinsulation, for instance, or ceramic fibers for tigh 
temperatures). it is clearly 3 proniem to deterrrune the re 
{ative harmiuiness of all the concevatie sutstitutes come 

T pared t asbestos, The general pusition of the National 
Board of Oczuzational Safety andg Health has been that 
mest materials which oo not contain a specific highly 
toxic compenent, or generate large quantities of cangere 

. ous dust, should be prefereable 1o asoestos. The Board is 
parucipating in the in=depth werk going on ta determine 

.. 
. 

- - e —— - - . . 

Slockhoim 18€4, rwicerad uzsiaga. Stockhorm 1§75 
WHQ, 1ARC. Bisicgical effer=s of asbestzs. Lyon 1973 
IARC, Moncgrafs Vel 14 Assemes. Lyen 1977 
NIQSH. Critena for 3 rezsmmended stancard, Ceoue 
=ationaf expesure to 2spextas. Washingien DC 1572 
(A revised adition is in: progress) 
CSHA. Cccupaticnai exposure W asbesics. Natize of ro- 
posed rulemaking. Feceral reg'ster, voi 40, nr 197.0c0- 
ber @, 1978 
HMSO. Seiected writien evidence submitted t2 the Advie, 
sory Commuttes on Asbestes 197677, Lancen 1677 
N, Bernan & 8. Christensson, Asbest od vira arpetsplate * 
ser, (Arbetarscydcssiyreiser) Stocxnoim 1974 
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This brechure is one of five reports published by ASF '~ the Swed- | 
ish Work Environment Fund - in connection with the intarnational 
Symposium on the Control of Air Pollution in the Working Envircn- 
mer:. The symposium is arrangad by the Fund and ILO - the Inter- 
national Labour Office - in Stockholm, Seotember 1577, The recorts 
give a summary of current resaarch and the proplems that remain to 
be soived. These publications are available in both Swedish and 
English languags editions. 

« Metals. Health hazards of industrial metais - a selective survey. 
* Weliding. Research and new technical solutions for a bettar work 

environment in the welding ingusty. 
e Surface treatment. Research and new technical soluticns for 3 

better werk environment. 
» Asbestos. On resaarch and regulations in Swecen, 
» Siliccsis. On research and regulations in Swecen. 
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Sveavigen 166", S-11346 Stockholm, Sweden. Telephone (0)8-1513CO. 
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