EVALUATION AND CONTIROL OF ASBESTOS EXPOQSURES IN THE INSULAILNS 'I.'R.n.D...

by
W. Clark Cooper, ¥.D.” and J. LeRoy Balzer, M.S.-
-

It has been recognized for a number of years that insularing workess
have an inc:e:sed‘fisk of asbestosis (Leathart and Sanderscn, 1983;
Marr, 1965; Selikolf < ai., 1965; dhl=an, 1964; Keane and Iavon, 1965; P e
Fertis, 1967; Kleinfeld et al., 1967; and others) and also that they
c:hibic a higher than expectad incidence of lunz cancer and other
- malignancles (e.g., Selikoff, 1964, and Duma and Weir, 1965). During tua
past three years, we have had an opportunity to study incteasivaly both :the
health status and the wouk practices and envirommental exposurtes of Zan
engaged in the insulatiﬁz-trade in the San Franecisco aTea. .
Madical findings will ba rag®tted subséquen:ly in greater detail,
In the present report, pertinent dats will be suzmazizad to vasify the -
magnitgde of the predlem and to indicate the probability ol suzh
epidenioclogic studies answering curreat major questioums relavant o
asbestos a; a health hazard; Wh‘wiil then turn to the practical problams
of describing environmental conditions im the trade and approprizte measures

i to correct them,

- & Prepared for prescncation at the Secoad Ianternatiomal Conferance on tac
Biological Effccts of Asbestos. Drasdem, Garmany; Aonril 22-25, 1963,

T Dr. Cooper is Profassor of Occupationzl Health im Resicenmce at the school
of Public Health, University of Califormia, Berkeley, Calilfoszia.

<= Nr. Balzer is an Associate Specialist in Iadustrial Hygiens Enzimeeriag,
School of Public Health, University £ California, Bozkeley, Califorvaiaz.
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Studies B;;éc ad Toward the Insulating lozkers

Al:hough infosnatian is being collected on =ore .than 1,£00Q0 maxbers

"of the International Association of Heat and Frost Imsulators aad Asbestes
Workers who work in Califo:ni;; Washing:on, Ozegon, and postions of

Nevads, Arizona and Moutana, the present report will be limited to those if™
San Franeisco and adjacent areas. Local 1§ of the union, whase ofiicizal
ta:ri:ory this is, bas approximahely 400 active members (See =2p)., Its
Jurisdiction, however, does mot covar shipyards,aggrat.d Dy tha U.S. Xavy

whera there are snall local unions but where uniemwzmembershin 1s not

aﬁligg;ﬁry. Tha latter employ about 110 _nsulata s in tha San Francisca ;;f

area,

Local ls‘was organized in 1911. Like other loczl unicns iz the asbestos

trada, it has been chnracte:izéd by stability, excellent pay, pride iz
c:;ﬂtsnanship, and a stroug father-to-sca tradition. Theze aas beon 2
Aiberzl pension plan since 1958 -as wnil-as a heg&fh and‘welfare progran
which péovi@:? campr;hensivn mediczl caTte by phyéicians and hospitals chosaa -
by the indivi&ual manb;rs. Both these progracs are jointly spoasorad and
coutzolled by wnicn and managementg, |

The local is tha collective bargaining wit for insulating workars
employcd by private industry within its jurisdietion, NMembers may work
for any ome of the seven major insulating comtractors ia the araa, oF may
" be as;igned by the union for ﬁork by other contractors as needed. Thus,
one man. ugually workg for ﬁany employess over a peried of ycazs.and
union récords_provide the only reference point for a study that has

continuity,
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Selcction of Group for Study

Inforpation was cbtained from union secards om alli =2a who were
mexbars of the local at any time during .":ha paziod Jacuasy 1, 1546, thzouga

X

December 31, 1965. Inforzation on deaths, lapses, withdrawals, retirzemeats,
::ans?:';s, new mambers, .returns to acavi:y -and :ran.;.fazigla:: 0= Jut weza
co].'!.ec:ed'and used 't:o develop a picrture of the work Zorce availa.bla-for
study. Thers wara lﬁi active insulators as of Jemuzsy 1, 1.945? 433 entexad
during the peribd. until 12/31/65, waile 214 laft the pcpu¥¥eion For various
Teasons, Thug, 594 individuals were active mmrb'exs 4t soza tica oF a.aa:he:;:_;k_.
during the 20-year pericd, with active membesship rzaginz £rea 161 1 1646 -
to 380 1n 1966 (Table 1). .
Chaxt 1 smarizes tha ::L:ze of antering ‘.:hg insulatiag wrada of =ha 59~4 -

Ten availabln for study. Only_ 9L c:.sz started bafoze 1935; so ttls is the
maximm zucber who could possibiy hava reached 30 years of obsesvatior by l
1966. .Actuilly, culy 72 individuals with ﬁhia mueh exposure wase o':ase:.-ved.‘_i

| The influx of czaftscen during Werld War II shipbuilding Toised maw mambers L
to the point that a total of 290, or 4A9Z, had?oiaed prioxr to 19458, Thus, =
nearly cue~half could have had 20 or moTe ye.a:cs of observatioca by 1956 a=d
250 of those under observation had passed 20 years siace joining the trade.
These figures ate important in _n:erprerinz current findinga, sazziculzzly

‘with respect to malignancies with long la:ent pe.riods

5.

All men with 30 years since, joining the trade have worked in the shipyatds,
the majority having worked there for 5 or more yeazs., OIf thosa with over

20 years in the traée, less than 1Z have mever wozked inm the shaipyazds., Osly

vhen ome comes to men who hMave joined the trada since 1943 do wa cncounter
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y

.. thickening, changes were cq&led doubtful,
_:I.t.av:!.ng the trade prior.to institution of the x-ray prog=am in 1958, thera

to the extent of having had at least ome Iila. .aole 2 illustzac
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si};nifican: auxbers with no shipya.rd experience.

Evidencas Mf Asbestasis in the Grouo

There has been 2 program of voluntary acnuwal chest =To’nigzaagrazs for

all active and recired members since 1957. Films have been taken by :;::.y;..-.“‘ -
. S e tad
cue of several radiologists selected by the Administrator of tha Zealih and 4

d

Welfare Plan who kept films and intarpretations inm a ceatTal f:.laﬂ X :-;

Approximately 1,500 films, taken over a lO-year peried, have b2en _:
:e:.'.nt:'erpre:ad, without prior knowledge of work historles, symptoas, or :::g
other informaticn.- Films withk definite or doubtful changes have beag :.:
independently Taviewed by a rz:!:.'.ologic co‘nlsul:aat who is pasticipating g;;
in the UICC-USPHS asbestosis classificazion nroject. 3 ::):

Foz purposes of the preseat report, neﬂa.ive £il=zs wera those w*ﬁo
evidence of incressed linear #z nodular chadows, mor thickened, distorted, o
or calcified .plem or pericardiu. Definite changes cohsis:é:: wish asbestosis @
included increised limear na.rk"..ngs‘o: dafindte evidence ol thicikanad, distorsed,
azr calcifigd pleura. Where ﬁndin;gs wvere equivoecal izmcliuding z=iner plauzal

changes such as obscured costophrexzic angles or questionable parietal |
Excluding zll men who died or werae lost from the‘xmipn by tzansier or

were 480 eligible for £ilms, Of thess, 386 took advantaga of the opporrsunity

popyetct ]
the part:i.r:i'pai:i'm 2 TR T T iy o7 i Thra w T ey gy ddaertedn gt

chuangus, grouped by peclod of cntering tradi.
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Pariod of Nuzber Nuzbar Number with Dafinite Chazzes
Entering Available Having Ccmzilstant wish Asbeostosis

" Trada foz Films Film(s) Nuzber Z

1906-10 0 0 0 —

1911-15 2 2 2 888 e
1916-20 8 5 5 100% ;'."f‘;j
1921-25 7 3 2 67% -
1926-30 19 13 8 622 13
1931-35 17 13 6 ' 46% .
1936=40 49 41 R b R+ ] E
1941-45 117 w1 I1T¢ . 3315 33%__ ,
1946=50 61 47 12 26%

1951~55 69 . 57 5 5%

1956~60 74 , s5 2 42

196165 57 49 2% 1 22

Total 480 385 g3 242

fleu:al changes predominated over paremchymal. an_ud.ag 2odividuals
in whoa :here wvas evidence for both typas of change, 41, oT 442 had

definite pareachymal and 79, or 85Z, had definite pleaurzl abno:mal_:ia;.

Calcified pleural plaques were demonstrable ia 17 izdividuals, 21l
of waom had bedn in the trade for 20 years or more. Nire of tie
36 individuals examined who haq“gq§nea tgf_; dﬁ_p;ior :9”;936 chowad
definite calcification., As will be pointed out iz cnalyses of mortality,
fou: deatas from cor pulmonale associated with pulmcnary flbrosis ware
repor:ed over :he 20-year period Zrom 1946 to 1963.
Hartaligz Analysis

There have been 72 known deaths in::he group of 594\:23 during the

S — 2
THIS DOCUMENT WAS NOT A RECORD OF 1_88 0020577 1 070
PPG INDUSTRIES, INC. DID NOT COME FROM

IT'S FILES AND CANNOT BE AUTHENTICATED

BY PPG INDUSTRIES, ING.

—
.




-

pariod 1946-1965, Death certificazas have bear odbiainad for 64,

Table 3 surmarizes currcat infommatioa oﬁ causas of death for tho

entire group and for cthe 230 individuals in whnem 20 yazrs or =oTe hzd
. elapsad siace theair jﬁining tte trade, 2ither at the aszgdlizhmeat ci-

the 1946 ecohors or subsequenﬁ to that date. All oI tha 14 deathas frez

"lung cancer occurzed in those with 20 years or mora since joining the — ¢

LoD

e Na

ttada, Expectad rates were based oo California mo:ztality wates lovr Lo
white males, the 1949-50-51 rates being applied Zor the yéa:s 19&6-55,1
and 1959-60-61 rates for the years ;956 throuzh 1985. Ciserved limg
cancer daaths ware 7.87 tizes expected.‘ Two % the decths fzom zumors of

the raspiratory tract wera due. to piecral mesotialioma, No peritczeal

oee ¥ E N

resothelioza have beea reported. Two malignaaeciss o tha zastro-iantestizal
tvact (one of stomach and ome-of ¢olon) have occurzaed, Zour deaths IToxm
cor pulmenale and pulmonary fibrosis wera included in tha cavdiosvascular
Tepal category in men with 45, 41, 27, and 21 years in the trade Tespectivaly.

Tabla °

dnalysis of Deaths in Study Group
(Januazy 1, 1946 through Dacembder 31, 1963)

Total Population In 250 Maa with Qvas

Cause of Death - ' of 394 20 Yezzs iz Trada
Observed Chsarved  Exmacied
Maifgoant Neoplasas (140-205) 13 9 2.54
Digestive system (150-159) 2 1
Respiratory system (160-164) 15= Lg% 1.73
Other & Unspeciified 2 i

Mijer Cardiovaseular Renal Disease . '
(330-334) 05w 1S%%

-

19.99

. Vielent Deaths (300-339) . bl 3
A11 other causes ' 5 -
Not Xnown 3 S
-. 72 L5 35..3

l. International Classificztion of wiseasas. 7:h Editiez, WO, Gemavz, 1537,
% Includas 2 pleural mesotheliomata
% Includes 4 zor pulmonale ———
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- 4n this trade, we do not know,

Sacking histories are imnadaquate on many of tha eczly daa

ths; z2ad
meanineoful analysis related o this will Le possible only with nros=ective
t=J - - F

observations., The possibility of useful doata is enhanced 5y the

relatively low smoking rate for these curreatly working. Ia she hall

of the cuzrent population so far interviewed on this:

Table &4
Never Smoked Cigarettas - H:4 —a 114
. - . AR |
Stopped Smoking (at least cne year) 362 Yt i
] .- ‘...j
Carrently Smoke Cigazettes 3z Lo

Whether this is the fesul: of active c;mpaigns against ecigaretta smoiing
If tha pattern persists, prospestive
stﬁdies on the interrelations betwezn snoking and maliznancles should e -
of great interest duriag the next deczde.

The foregoing data confirm that iasulating workers iz Sam Trzneisc
resechle smzu--worgeés in New Yozk and New Jersey and in the United
Kingdom iz their risk of both asbestosis and lung cancer. Wazt aze the .
prospects ol batter def;ning etiologic'fac:ors and zeducing the Tisk through
enw;zonnen:al studies?

Eavironmental Studias
General, The insulating wozker, or lagger, haadies a variety of insuia:ing

materials, described balow, in jobs that Tange from cocmercial a=d maior

industrial copstruction to marine constructiom azmd repaiz. Most izmsulators

aré trained and qualified in all phases of thoir eraf: ang for all

materials, Some speciilize, but over the years a great variety ol

jobs is
thae rule.
T - ‘ ~=5B 0020579 !
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Wa have found it coaveaient Lo classify jobe tndar mwo Raisr haadl

n
tH

(1) light an& haavy iadusczial construation, which inecludes covesing sinas
and ducszs in o0ffice and factory sonstructisa as wall as sppliczzions o
insulating materials to Boilers, crackiag 393335 2zd stazm :u:hi:aé; &

(2) mazine construction and Tepair, whieh involives applicazion ¢

insulat_ng materials zo pipes, dusts and boilers in snips, ous tecausa

of the mora zigid apeciﬁﬁcahioa of matexials and thair use i:.:"aaszizaatiga‘
confined spaces aad specizl diffleculsies in vantilation desazves to be

regarded sepazately. . - L

S FILES

i

The insulator's job'when working wi:h asbestos cozéaini:w =aterials
cau be divided iato 6 zenerzl ope:a.ions. (1) the prelazbrisczsiosn ol
zaterials '(10Z of his time), ia which molded pipe coverizgz or blocks

-aze cut and shaped to £it, using eitha: hand or power tools. (3) Appiizastcn

(about 40% of his time) includes fitsing, hammaring into placa, cazvizz, g

zmd/or attaching mate:ials by wira or glué. (3) Tindishing (307 of nis wizms)
where insulating materials are coated witp asbestos coztaining camans,
resins, asbestos, or cotton cloth, oF petvoleum-based scalers. (4) Tezria
out (10Z of his sime) where old iansulz=zion is zazcved or unusable =ataxials
are taken off pricr to reimsulation. (3) 2z (5% of 4is tizme) 4z wiiza
,asbe#tos £1bers, Iibrous ~.ass mizezal wool a=d cemamis ave cixad Ii= various

cozbinations in bucke:s or troeghs or in sutomatie mixuinsg mashinis, (8
. & . >

General work occupies the rem2ining 5% of his time and imecludes clozuiicy
up of old insulation, transporting cmatarials and moviag sguizzmams. Tsa
foregoing axe averages based on timing maay workars dusing ==ov Jehs wsiz

asbestos containing materials, Obviously, thay vary Zoom situztion o

-
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situation; mew coastrustion for example would zo:t iavolwe tzariag cus.
At present, less than half the lagger's time Is spent itk wezl
involving the use of zsbestos materials; our cuzrant eszizats L3 437

Insulatiag Matarials Used

Asbestos conczining insulatica materiale wese incwoducad inm:
California in the early 1920's, with Canadiaa ckrysotila :aiag uwsel

in most preducts, After the United States Mavy aceaptod cmosize asdbastos

- o Wy
in the mid-1930"s, amosite gradually became tia predominmcat Type of = L)
asbestos used. If wcs used both to make amosite blankets zzd i socbizetitm. |
- e e
SR>
with chiysotile in cna manuﬁactu.e of molded imsulation =mztezizls R

(Magneslia and Asbestos). Mzrinme gomstructior and repalir ereatzd the ::40:
aemaad for this type of insulation duxizg the 2avly 1540°'s. Tae use of
amositg as the predominant asbestos fiber used comtizuad wmsil scom afzer L
1960 when chrysozile was reintroduced into some mclded p:oducts. (Ch;:: 27,
Tﬁe use of pure agosite blankets has aow zearly cezseé. Todzy, mollad
ingulation materials, waich con;a:n 10-152 by weighs of asbestos, may have
pure chrysotile, pufe émosite, or a mixtura oI tha tws. Tha 83-90% Iis

. usuzliy calc.um silicate, mada by mixins zmorphous diatomacacus earth with

lize and cu:ing with heat. This heating 1s not sulficizat te conver:s ka

diatomaczeous earth to cristobalits, Crouidol_.e &nd anilkcphyliice are zot
usad in Insulating materials in our zrec
Only about 40% of the imsulating matarizls now acing used zTe asbastes

containing £ibrous zlzss is widely used, aecountiz ZaT 35 o Son ef I-msulazian

material applied Ia San Fzameiseco. The glass most widsly uzad Ras o fitas
diazaeter graa:e: than 4 zizrons, but soms speciality sasarizls &ze In a2

vl dal Sl iy il T W N
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* 1 to 2 microd Tange.

Cthes materials, which oceupy absut 107 of the avorags izsulzzoz's
tize, ineiude the use of Ioazm glass, cork, Tublbay, aclyssyraze anid
polyurathznes., EHe also has potensial darmasclozic and irihalatic

2ls

goclated with solwvants, adzesivesz, aad coasizg cateri

g

Environrmant2l Susvavs

—

s
S setam ewaem o woa

The cust exposures zsscciated wish variosus phasas of thez oroi:z wale
appraised using s-*p;es collaected by didgeu impingaz azd by ma—srzna

filter. Tor :he midget Impingar couals, methods usad were chess desexizad T L

R

i Public Eaaith Service Bu*let.n Na. 2’7 th 957 e:ay- aleolel 23 tha f{: e
sampling —edium, Sempling times rarzed Irem 10 mizutas to 20 =iautes ;73 ;jf
Tepresenting 3 Daximm sample voluza of 3 cubie fzes. : B i:;
Millipora Syee AL filters foz the stated joze size 0,2 zfazez wera | _:JS

used In Zfiltar holders, 37 millimetess in dizmorer with azm sppronimeiz Lot
surface azea of 850 square millimazass, These wera used wish either
Casella o= MSA ba:tary cperzstad persocal sazmplers, wisk samnliag ratas

of 1.3 - 2.2 .i*eﬁs per o {ncte, Tka parsonzl SaLITATS WaT2 WELL Ly

iasulators, while at work, over pariocds zangizg f:on 30 minules wo 2 Louzs.

o - ae ay
= Sarmen

Fibers werz countad by 2 modified techaique of tie TSPES, iz wiish o sogzest

was cut from the filtar and placad fzoce up over a drep of 507 dimzthyl

-, By m -y

phthalate znd 50% diethyl exylate, and & covar slip sppifcd. Tha councin)

<ield was defiped by a graticule using phase comtrast illuziastion witk 2z

o W N O

4 millimezgr (42:: phase comtrast ebjective)., Jitorms Jofinad oo marsiclas
centel In

baving a 2:1 or zreater length to widsh Tatio wers esunitald ==

- -y et B Rt

- the following cazegories: less than 3,5 microans iz éi.mater znd lass shos

et | BB 0020582 | .
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S miczons in leagth; less thaﬁ 3.5 —icveas iz diamavir-ozzd meve cacsa
S microns in lemgih; mote than 3.5 =fcrons Ia diasm2:ior znd loss nam S
inic:ons iz laagen; and morae than 3,5 microus in dizmabar a=d wouvs than
5 microns im langsh. Thz 3.5 micron dizmatar cuscii vas Shosan Hazouse
of Tizbrell's caleculation indicasting prcdable wespirabilisy of fibozs.
below that stated dizmetar.

Taa mipimum fiber diameter rousinely counced by ciis ﬁa;ha;
eppooximated 0.2 wmicions,
Duzst Counzs

A totzl of 197 midget impinger **d —C2 =mazbh=zna :il:*" ;;:.l;s eoon22k

ia breathing zomas waila aabeSuos containing mztazials wé:a ia uez avz - L

summarized in Tables 6 aad 7. Variatioas i3 matarials, jous, Individecl’s ‘{"
werk babits, other comstruction aetivities aearby, zemperatuvas, Limidizy, - ; B
air movemant, complicated the stralegy for eavircamertal appraisal, :
Sazples were in most situations deliberately tzlea wnder comdizisns where
the highest dust concantrations reprasaentative of a2 pasuizular Feb watae
being develecpad. Iidget izpinger samples were takan during cha ¢surss

of the collection 0f the membrame filter sampla for cka sa:; s 2md e
) ;

operation, Compa:ison of this data did not yisld uselul correlazions batwacxo. - -
the ccunts obtained by midges impinges and membzace filtar.
1t 1s of intercst that time-waishted cversgas ware not unusuzliy hizh
-and that curreat TLV recommenda‘ tions In the Tnitad Stztes for 23distos
containing dust (5 miliion parricles par cubiz foom) would zot aszva bSema
exceedad, efen for & man working 102% of hiﬁ':aza wilh &sbastcs. Tha2 Jost

that most man work less than Rald of thods wioa wish shis ==

exiol wewld 32

1]

an added safety Zactor. Tigures I azd 4.

THIS DOCUMENT WAS NOT A RECORD. OF |_BB 0020°83 1  Zowe
PPG INDUSTRIES, INC. DID NOT COME FROM |
IT'S FILES AND CANNOT BE AUTHENTICATED
-BY PPG INDUSTRIES, INC.




Tibay counis sizilaziy were moc feound o %e oo hiyh az ancielzazad,

Those in industrial coazzactions averzsed withis o Tange thoel gusulic bo
categorized as pediug Ly Dritisk stacdands, Dicuiwa 3. These foT mamiac
cematzuecion aad repoir wara somewhal Rishon,  Uiturs
2ha celearcut avidence of sneuncconiosis and incroased lunz sonmesr
maka it cbvious that these workars have hzd @liposuTes That eamrac a2

mrom Ted o el e = F
-

solarated., DatTosyeccive z=alysis co this

- = T. - R : P S S FOPUR . w t
eflects of (1) pazk surges as comiTassted with sime-waighiscd avaroges wad

(2) thz pecssibiifiry that ewposuses, paruilculcorly iz zzuize conssyuctica

were aigher in the parilod preceeding zad duving Wetld Wars I hana Tazy ava

now, We Rave ©o evidanee, aowevar, to suppest the looser polzs, Terwis <t €0\ (0
: P ”Aj

have =aported comparative studlies denme ia Hew Ioglcoad chipyssds o 1048 e
. . Y ola,

Cem

and 1965 veing similar instrumentatisas whisk Zadicata mo sigaddiszcns

‘ <
raduction iz avaraze dust counts, wilch 2aé not baex Zsrnd o 2 e:::essivay_g,,_‘__‘.~ :
EZzh in 1940, Thesa Zirdings suggess that a prudent csumse wonld FERR f;g._.;
Zower threstolé standards aad imp:avalp:ggeng wezk ssiczicas, . ‘::
Indust=fzl Bvzlans ' - h

Successful raduction of envirszmental &pIsutes zacassizaces &3 L :
combinacica of Imdustrizl hygiene acasvves, wiich mes: de =zfian serisusly :§

and forcefully Iizplemented, Mathods %o consides inciuda: (1) sudssicuzizg

mevie s emm e

777 7 less hazardous materials; (2) emclosing cartaii weul zvezs; (3) nmovidin:

K R

. local exhsusa ventilacion; (4) reguiring persszal rassizazory zrctecuicsg

iy -y

(5). chanzing work achits and fzprovinaz gamazzl houcelizasizz. Tnase Dainis

will be tzlken up in =urn.

Substituiion of matarzials, parcizulazly Iiissus olass, 228 Leld zoias
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oc foT ==mzy yoaTs, Iichough net Zor

iadustrizl work, tcher: is, howavaer,

. -
mm—at PR e

s Snerzase In Azovy indusoisl sonmairosiicn.

Taless if couli 22 saown that aebestos czzmnos Te usad

or prchibising it weould ba 2 drastiz raccmsmaxzdasicm. Im our cziniex, =3dczic
to us2 iz salely hava nct yet teanm vigewcusly tziazd,

Z=eloging operaticns entiraly or pazsially iz gpiooprizse Zor.
prelabrication of fittings and dlacks, Muds znd cerarcs chould La =iuzd .
in enclosad booths T ausomasiec =imers and sszwizd o work zizes iIn
contairars that would pravent evazorosisz.,

| 20

Lozal axhaust vantilation at aprlicatica sitzs i1z fzprzesizzl im mazziTh L

. T e
sisusticns, Large powar boiles exd grean gemazsiss charasicns ceould, howavd

G

use local eshaust systenms since there wosk ofsax *:2;;:5-‘- c=a
—*-7 hours or wezks. Ul:i:atel i% will probauliy Le Isum
essansial, to ventilate more emergetisoally i =zwiza stTuetion
Tot only to provent istolazable dust comcaniToticas Lus zise oo z=ailcrazi
extremz temperztizs gnd himidity comdicices wader waish werk s badag
paxforzed. The teshmieal problems vo o thils caz be salv¢;
2arscnzl Tespiratezy p:d:ecticn Zs ap Irpoztent adlumes wo oshiIT )
madsuTes. Preseal zacks ove med wora meogularly, aves whoa providad, Loanusa

they are hos, uacezs or:aa_b, ineresse the ellort

- -
- oA 2
e sodooRLlIy, and inzavicra

3 i y - A - - =T - k ..- .- -
with commumication, biazy {ilter msiarizls, d_s;:-: enls Lio Tssiotaz:zs,

.

do pot adaguztely iil:ar'cu: fisrous mosarizls, Rasazrsa ¥l

- -
A R L

developaaat of be:ta:—fi;:;ns. acw-".s*"**-ﬂ' Sitar~ramoving woshe

S a&lllly wcmcwa Tl emad.id -
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- : - : - -ty o . K [ ce mgpe e a -
ippereiive. I somo gijvuvations, the mzuliting woskar I/ alVe 3o w2

Y OACS¢ &ni eIonTasoon,
is3 usefulaess is iindtad, 2acsonal
cwa powar uniis would be more versaiils and goull 53 wsil Zer Loz

narviicuiarly dusiy ciposuras such s coar:

(8
]
]

SUL LocuTS Zuln.
&s fitting and zaintenance of maske is recoznized 2z

Tespiratory yrciection is to be ellsciive, che imdonondam

f
l
Ia

ingsulatoss! weik makes it umrawazdizns £o thinhk iz

. -t ., - - Loy
SAVeLLLOON . BoImE, 23

idea of zz eifficianc but chezp tarcwowzy mask is dbeing wplovad Ly
. _

Cazaging work practices olfars jreat pocemcial, Zmazple ARLLE

water sprays o wat malerial Gefore cuztipg, the encicsad =ixin~ of zuds,

industrizs vacuum systams for clsandrg un aad whan cezsing out

LI —— e’y -

rh

the wse o

it Is balieved tlat a combinatics of all ke fawzizaizz, S

. - b
-y W g .i:c"}a-'-" o T
. o -Q“J

- g - .o . oa C s B
Dizrnad aud taliored to meat the Iiffareat raguizesarpes of ke mony aznd T i

varied Sobs the imsulazes must do, esuld drzeufeally siduse 2iz a a7

e AeRSLd oD 3057 Q&-:h‘-r:. - -

It would 2iso protect tia membess of =2rny ochar trzias who w#:“ 2zar Tha - =
i:sclazcﬁ and w@s azz subiect ovar sha yeass to dust erezted zal dizzazzad ‘?
throughout cozstruction sites. E
Discussion . .
Tha p:ﬁte:n ol ineidonce o 2wshustosis ol cho zearly S-Doli zoilic -J

batween observad dezths from camcer ¢f the iumg and plaure azd cha pumbar. . oD

expected gre iIa general zgTezzent wiia ezher siuilas

. wme ..
ol —— - A s e
- Ca P Vep &2 - = -~ - -, - an = -l . e -
Thws, Salliloff ct oi, fowmd 6.2 zizas i3 egaszad awlor of zasiizazemy

czzcer deaths aad Rlainfeid as =1.. 3.4 mmos . auiea _oodlzs o

i Y e
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of 7.9 timas, OQur posulztion was euxposcd te LOth chrysstila and zmcsita,

Taere is no evidence that thay have ever had sigaificant ezceidsoli:
exposure., »Prospaciiva studies may davelop pattarms that zeliate to the
changing usage of chrysotila and wzmosize; Gut the use of vasicus

]
combinaticas of types 2zd the variable lazeney cf tumors maka it unifkely

that these causative factors can aver be satisfzstorily sapara

- -rﬂ-ﬂtad.

H

-

—— k] . " -
urrenitly empicyed insulating workers

The zelatively lasge number o

[ 41
0

wao have aever smoked ¢igarattes or who have quit for at lazzt I ye
provide za extremely valuable populaticn for prospec:iive study Telatiag
to the interaction betwezn asbestos znd cigaratta smcking (SalikefZ, 1957).

Existing dust levels, whether measurad by midze:

b

[}

yoJrikel

ar ¢» fiker

counts from zembrana filters, ware met as hizh as hzd Seea antieipated.

o

Tha time-weightad avaragas were withia the presact thrashold li=it value &

i

5 million parcicles per cubic foot, evem for maa woerking Sulltdme with zsbeste.
In reality, most men work less than k2if of this with such materials, TFitez..-
counts wera on the avarzge betwean 2 azd I0 fibers/cec. Nevarthelass, chara

was evidence, as pointed out above, fov both 2sbastosic and excessive tumaT

w3

incidence. The possible explanations are (1) exposures in the past wase cuch
an

-t
-man -

higher; (2) tha peak dﬁst and f£iber counts ars more iamportant th
averag;s;.CB) there are other substances prasant ia insulating aaterialis
which augment the asbestos effect; zad (4) our pracent permissidbie lovels
are too high; and (5) tke shipyard exposuras’du:ing the period 1340 to

1945, being largely mmosite and coniinuad a2t rathes high levals oves seveszl

il

years, may be major contributors to thé.p:asgnt situation,

e o e

In our opinion, in the absemce of any evidemce that work sractices

nave
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changed sufficiently to blame prescat asbestosis on extrame conditions

in the past and uncertainty as to levals necessary to reduce cancer
rates, we think it .is prudent that insulating workers not be permitted -
to work under any conditions that excaed 5 mppef by midget impingers '
and that industrial hygiene gnd personal protegtive equipmen:.be geared
toward these objectives, Due to the changing work sites and relatively
independent mature of :ﬁe insulating worikers, providing adequate industsial
hygiene is difficult. Our experience suggests that at least iﬁ the Uaited
States joint union-management programs will be necessary for the education
of ;zikars and contractors and for the effective implementation of rules
for sa:isfac:ory work practices.

A medical program to maintain appropriate surveillance over insulacing

r
d

workers should includa pariodic chest films and estimates of pulmonary = g:i

]
Canawd

function, the latter for comparative purposes, and to detect other rw: i

Tespiratory disease upen which even minor asbestosis would be disas::ousi "%

The effcc:ive early detection of lung cancer is a discouraging problem jfl _f%
' 4t present. It is our conviction #ha: sputum cytologle study needs much;-J o

further applicaéioq and study thaa it has here-to-for received.

Summary ' - .

The Hurking envizonment and health status of lasulating workers in the

San F:ancisco arca and in several other metropolitan areas of the Wustern
‘United States were studied during the period 1965-67. The installation of

insulating materials ig thege arcas is done by members of a single |

international union with a stable membership now numbering approximately

1,800 men, Their job assignments can be classified as heavy and light
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industrial and marine coustruction and repair. Major insulating materials
usad are asbestos containing (45Z); f£ibrous glass k&SZ); with foanm glass,
cork, and other materials accounting for only 10X, During the past twenty
years, amosite has been the predominant type of asbestos; but chrysocile
use is again on the increase. No crocidolite has been used. . Added
enviroomental Eroblems arise from adnesives, noise, and heat exposures. Work
patterns have been analyzed and show that most men now im the trade have
‘pexformed in all major job classificatioms and have used all basic materials.
Dust concentrations wers studied by midget impinger and membrane f£ilter
. sampling. ’The former iﬁdicated tina-weighted averages in nearly all work
'si:uztinns below the present threshold limit value of 5 million particles
per cublc foot. Nevertheless, there are roentgenographic changes comsistent
with asbestosis in 257 of thae mambership, ranging from none in men under %2:1‘C13
over . —

years in the trade :qﬁsoz in those with over 30 years in the trade. The 7Z_ .
incidence of cancer of the lung and pleura during :ﬁe period 1946 to 1965 =7 ?},
-1n'mnn with over 20.y¢ars since joining the trade was 7.9 times expected. T.-' o
Two deaths from pleural mesothelioma sccurred n 1963 and 1964 a men wi:.h o
43 and 46 years ;incc joining the trade. Reccumendations are included for;;
improved 1ndus::ial hygienc, relating to work practices and respiratory ‘

prn:nctian, for mndical surveillance, including periadic sputum studies.

I

L

Part of a study supported by Grant UI-00432 from the Division of Urban and
Indusctrial Health, Publie Health Service, Department of Health, Educatien, and
Welfare; and by General Research Support Crant 1-501-FR~05441 from the '
' National Institutes of Health to the School of Public Health, University of
- california, Berkeley, California
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Table 1

Active Members as of January 1, 1946 .

Eantered to December 31, 1965 . . . .

Total in Population

- L] - . - L] - . .

Less Those Who Lef: . . . o o . .

active Members as of December 31, 1965

. . 151
. . 433
. . 556
.. 214
. . 380
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Poriod of Number  ° Number  Nuamber with Definize Changes
Entering Available Having Consisteont with Asbastosis

Trade Tor Films Tilzm(s) Number z .
1906-10 0 0 0 —
1911-15 2 2 2 1002
1916~20 '8 5 [ 1602
1921-25 7 3 2 67%
1926-30 19 13 8 622
1931-35 17 13 6 463
1936-40 49 41 17 417
1941-45 117 101 33 332
1946-30 61 47 12 267
1951-55 .69 57 5 52
1956-60 7% 55 2 42
1961-55 5T 49 1 2%
Total 386 . 93 242
155 00203537




ANALYSIS OF C. ~ - IN STUDY CRCU?
(Jaavary 1, 1946 t..ouzh Decamber 31, 1963)

Tctal Population =2 250 Man wisth Cvas
‘ of 394 : 20 Yaars in Trode
Cause of Death " : ]
' Observed }Cbse:vad ‘ £.<n:~.c:er.’.§
tbhlignan: Yeoplasms (140-205) 18 . DI 2.54 )
Digestive system (150~159) s 1 i
* e e
Raspiratory system (180-164) 6 - : -l 1.78
Other & unspecified ' 2 ! !
A t
B ;u
jor Cardiovascular Renal Disease | . sk T !
(333-334) 30 15 19.09
rViolen: Deaths (800-889) ' 11 6 |
All other causes ‘ ‘ 5 | 4 %
| e
. . o
Not Koown _ 8 5 EE
72 49 - 35.13 ; ‘

l. Internacional Classification.of Diseases, 7th Ediziom, WHO, Genev#, 1957.
* Tacludes 2 pleu:il nasotheliomata -

#% Includes 4 cor pulmonale
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Tzbla &

Never Smoked Cigareites

Séopped Smoking (at least one year) 387
Curreatly Smoka Cigarettes 482
e O
rere Wl
[ S |
g
PO
E
D
€l -
. O b
v
. Gl
5
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Iable 5

The Insulator's Job

Prefabrication 102
Application 40Z
| Finishing 302
Tearing Ous or Replacimg Work  10%
Mixinz ‘ )4
General 52

v
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Midget Impipger Dust COn;:cnt;rntidné by Job Clasaification

e m e s emtma § e e e n o e s ® ——

.

R 2 Light and lleavy Industrial Marine Construction and Repair
T g ; w Job Number of mppcf Number of mppef
oo S 2 |Classifications Samples Mcan | Range Samples Mean Range
Z229¢ ' '
Z 2 .
%S mZ |Prefabrication 21 4,1 0.8-14.0 14 9,2 1.4-28.8
2993 o .
B % 3 § Application 24 2.4 0.4-7.5 19 3.4 1.6-5.9
S Qg .
b S 3| Mxing 17 4.4  f0.9-9.8 15 8.3 1.9-29.0
* €9 »|Fintohing 21 1.4 [0.2-3.9 20 2.6 |0.1-6.2
QX . .
% 2 & Tearing out 17 - 4.5 1.0-8.6 15 9,1 4.8-28.0
-— ™
O .
» = ] General 24 0.77 |o0.,2-1.8 14 1,2 0.5-1.8
me .
o=
1wl
1=
= i
g% At M T
o ’ . ‘
~D TR SIS IS TS T O
% ';"‘s' RGY Lo ineiid s £Q Fl ES
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MEMBRANE FILTER FIBER COMCENTRATIONS BY JOR CLASSIFICATION

Light and Heavy Industrial

-

G aa PG FILES

Marine Construction and Repair
Job Numbor of ¥ibevs/ce Rauga Nuwber of Fibers/ce Range
Clagsificationa | Samples Hean : { Samples Hean '
' ' All JLength A1l JLength
l_.enp,ths. >5u Lenpthsi > S5u

Prefabrication 23 10.1 6,6 1,6-19.4 7 30.4 20,0 3.5-100
Application 36 3.1 | 2.0 | 0.2-18.3 25 6.2 | 4.2 ] . 0.2-47
Mixing 17 4,7 gl 0.1-19.4 19 21,2 14,2 0.7-120
Fintshing 19 0.9 Jo.6 | 0163 |] 18 .06 | 04| 0,2-1,3
Tearing Out 8 12,8 § 8,4 | '1,2-49.3 14 31.5 | 20.3 1.4-126
General 16 1-6 1.0 0“14.0 19 003 012 0"2.9
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Relative Use of Chrysotile and
Amosite in Iasulation Products
In the Western United States.

Chrysotile
f - — e -\
i - Fondl s
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