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The Work Environment of Insulating Workers
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@ With the coaperation ol the achestos workers union and in<ulating contractors.

a study is being made of the enviramuental exposures and the health of insulating
workers in the western United States. Surveys have been made tn a nuimbrr of work
situations. including snall commercial butlding, major industrial coustruction and

marine operations.

materials, fiber class, cork, plastics, and adhesives,

Major emmphadis’ has heen on exposures to ashesios-containing

Treuds in product wsave are

presented, as well as illustrative dust counis. based on mewmbrane hltier and pinger

samples. for various colponents of the insuiators job, r e .

prefabrication. appiica-

tion. finishinz. nuxing and tearing out of old insulation.

Introduction

\f]'ORKFRS IN THE

make up an occupational roup known
W have exposures to ashestos that are varied
and difficult to contrnl
vestigaton s have shown that the relatenship

imsutating uade

In recent vears, in-

berwern ashestos minerals aned hotsan diseace
extends bevond a diabling pneimocomoesis
produaced inosame woraerss Evidence has ac-
comulated that wibeatos warkers have a lngh-

{

¢ oincidenes than averave of maiienancies of

he tangs. plewas and pedtonenm

Asbesinsic in insuiating workers has heen
reported e England by Elhmant in 1934 and
by Leathart and Sanderson® in 1963 in the
United States by Fieischer of gl in 1046,
Pendergrass® in 1958, Marr* in 1958, and by
Selikoff ¢+ al* in 1964: in Sweden by Abl.
mark ¢t 2l7 0 196U, and in Finland by Ahl-
man® in 1966, Sehkofl” reported iung cancer
deaths in insufating workers in New York-
New Jersey 1o be over six times expected:

~ Thus imvesngation was supparted by Reweareh Grant OH-
(WU, froin the Public Health Semvier. U S, Deparumenr ol
Health, Fdncation and \Wellare and  eveened frenmmary
suppars from Generai Research Supuort Grant 1.SONLFR.
0541 Pubire Heaith Senvice, U 5. Deparement o Healll,
Educanion aed Wellare.

Thae cepert was gesceted ot the Vneriean odusgeal

Hamene Y wriatinn Comlevenrs $o Chicaee, Hhan,
NMav o et

Dann and Wenr!
than exoected madence of lung cancer
Califernta: and Keane and Zavon™ in 1965
in thewr deseiiptive report of the msuiatine
tade in Cincinnaty also described an exces
of lung cancer.

Because ashestos mmay be a widespread en-
vironmenta: centnnnant and the estabished
Fe-eNInALN.

i 149683 reported a hugher

teshiold Tuet mae need
theve b need Tor a thorougn apprasal ol th
work emvirenment of the inseiating worker
We are now in the process of doing a studs o
San Francisco areansulatung workersin orde:
0 determine the incidence of pneumoconies:
and malignancies and make ohseinations anc
measurements on the work environment, Thic
report sutimarizes our prelininary envieon-
mental Aindings an the materials used, ncth-
nds of application, and dust and Aber cor.

cenuauons,
Background Information on Union Membership

This study was made possible by the whnd-.
hearted cooperation of the International Av
sociation of Heat and Frost [nsulators and
Asbestos Warkers (both [rom their nationa
seadquarters and [rom the officers of thes
varous iocals L and by msalating contracien
mavdaadly and thioagh e Western Ave
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The umone ealen and

fate fund has sponsored 3 program of vobin.

Wie past 10 vears and
&7 of thase ehighle bave parieipated Ry

V
.

un chest Rims fe,

siew of these Ains has siion g tat ahou 257,
o the members kave roenteenoeraniic ¢han.
8 strongdv supporting a diaenacis af ashec.
otic with ap equal pereentace havine .
=the changes,

Most of the lncal vnion memihers wark-for
‘or of the 20 or «a wselating eontrartors in
the arca and travel from job to job with 4
Peific Arm. There s consideranle <hifiing
Wem contractor te contracter <o that manv
Zen nave worked for afl of the major con-
Factors at <ome (ime during the past 20 o,
Birars. Nevertheiess, the (rade 15 a stable
we, arising out of a ingh wage rate and
roid apprentice testing and training proaram.
Men who qualifv and pass through the ap-
wentice schoal program tena o <tax in the
vade [ar their working life.

Insiiating workers jearn to do ail the
Mo 0bs in their tade and usualle will
otk At any job assizned by their union dis-
:wcher. Some prefer o wark in heaty
rken or anothe waterfront,

con-
Tie major
“pesof work in which men are engaged can
* clasified ast Y1 cammercial buiidina,
shich involves the insulation of pipe and
et swwstems i office hutidings. apartments,
$mpping centere, ere. (2¢ heavy industeial
Wiiding. which invoives the insulation of

~urbines, boilers, pipes. duct svstems,  and

FOCesing equipment in power plants. fac.
mes. ete.: and /3% marine construction and
roar. which invelves insulating turbines,

xiers. pipes, and duct systems in ships in

b naval and private vessels. Local 16

%es 0ot have furisdiction in U, S Navy ship.
i n the Hay Area. which have their own

el unione: but many of the menhers have

vardde

The njlowing i a breakdown of emples.
e
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SR e Trauat ne ( L““‘_“ tors Thiere are b bact heer ctaninved ip the nasal chip-
Boeevmape i LAGY DADRT Woraere iy the )

DUtvnes of copetsetion of the 401 ar.
Byromembers working as of Marcl 311967
TR e WONRETT ey crpoved i com-
Mmoo oidineg . 235 aof the sumiiere wers
e ed i beavy ande nuliding: and
RSl the workers were emuoved 0 marine
consiincion and sepair. The majoriy are
rrinioved in the euilding tradec VWhen there
1S an increased demand for <hin constroetion
aned

B3I Ihere st he <t Al the aNInG
peplation. Far example duning Warld War
1. more than 1800 insudating workers were
cmpiovéd in Bay Aren shipande even theneh
the laeal's memberchip was only 300 mep-
here, This was e 1o Ttravelerd” om other
Incaie and a iarge nnmbe of warkeve from
otiter trades gnen HIDMTANY et tn do
inulating  wark durma  this oeak neriod.
Hewever, the oenerpl picture is that there are
{ew travelers. and the Local 16 nembersinip
handles most of the jahe 1n this area. Rota-
tion hetween emplovers tends o Keep the
local member working in this area {or the
duration of his werking lifetime.

Insulating Materials Used

Our analvsis of the insulating warker's en-
vironment indicates that thev are predomi.
nantls working with (alcium  silicate and
Magnesium carbonate insulating material con-
faining asbestos fibers, fibrons glass mate-
rials. plactics. foam elas. cork, and adhesives:

1. Mazrerials Containine Ashestos—

100¢  Amosite blankets

a57- Amosite—37; filler

10-15¢ Mixed amosite and chryvsotile
—837/ magncsia

10-13% Amasite-—8537; calcium  qli-
cates

10-1537% Mixed amosite and chrvsotile
—B3¢¢ calcium silicates

10-15¢; Mixed amosite and chrysotile
837, caleined diatomaceaus <i-
lica

100, Chlirvsotile ashestos sharts for
hntshine (mad:

aible~ Asbreatos shorts and 3075 ce.
ment for finiching ‘mad

Tiflime T ew Ny
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Minerai wooi and cement

Lo Plastics—
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vow dered

Peivinethanes—foam m places. mefah.
reated products

1 Cork
1Y cark blacks

* Giasz Flakes—
Faam alaes

Tanie 1
Ecimated Peicentage of Vielumie and Appiication
Time by Tepes of Insulation Material in Use
e San Franciscn Bay Arca

Nk Appliration

T i Tneatanc, Maeriai ‘% el toeal Y of Lime
Teaat (N 1%
Aviarem 43 33
Fovtone e 45 s
9 hec coen tabieer Toam alyec, o 3
Seren et peivurethate.
Panen 41

Lo Procentace of Corrent Use ef Fibrous
Colaes and Asnesing Contannne Materais by
Maver Tepes of Constractios

Fiinous Inculation Marena Uted

Tarry o  ogieiuetean Total Fihrags Giae adheatne

Camniercn, poldine A Ty, 3075

Heavw tngusing mciging 100 0 T

Aasrine concruction and repair 114) n AN
Tante 11

Characieristic Properties of Chrysotife and Amosite

ey e

Cheventle Aoy

Cnsai anciare

Sheet silicate

Wlate

Chain ulicate

Casine Avhelire

Appeacimate dianieter nt

stadsest hiwers -, [LXES RETRTIRY it

Specilic ¢rmvnie 253 34

Toties af refiactien 153671 a4

[PLER B

oy func, [855

Ao Adhesives
Fooxy and soivent: asphalt hace and
R():\'f‘Y‘.:
Wheat paste
Siieonec
NMaane«n
Partinnd Comen

Tabie [is an esunate of the sraducts used
Dy vopnue and e anmosimate dimes spent
m appiving therm, This mtariation was 00-
tained from the contractnrs, imen in the trade.
and fiom perconal aheervanen during the
past wear. ) s e shows that fibrous asbes-
o and elass matrenais aceount for 907 of
the materials appiied.

Tahie IT precents the percentage of nibrous
insulation materiale nsed by the contractors in
our area by major tvpes of work area. These
fibrous materiais swere of paramount interest
to US M reconstructing the work-a-dav en.
vironment of insuiating workers.

Physical and Chemical Properties
of Fibrous Materiais

Aebostoe

Achectac is a commiercial tevin applied 2
group of fAibrous siiicatzs. Thev include chr.
sotile and the amphiboie minerals—erocido-
Ate. amesite, anthopindbite. temolite and ar.
tneiite. Chrvsotie “hedrous magnesvan «ib.
catess 3¢ the mmost impnriant connnercial as.
hestos mineral. presenth acconnting for about
0077 of the world's ashestos preduction. It
occirs only in serpentine hudrous magne.
sium sificate nunerake rock fonmations. Am-
phibole tvpe ashestos i< found in Gre commer-
ciallv useful forms:  crocicolite,  amasite.
anthophvllite. tremichite and actinolite. In the
United States incsiation industry, chrysotile
‘Canadian® and amosite (South African) are
moect often used in mannfacturing insutation
materals CTable T

A umigue phvacal characienstic of asbestes
15 1ts abibitv o lonoitudinally subdivide into
fibtiis of molecutar diameter. The fibrils are
too small to be caunted with edinary hight
nucroscopic techmgnes, aking it difficult o
assess the true iber exposune.

From the literature and from manufaclus-
cis and 1heir representatives. we ascertaineg
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f"n":/dr. Inductrial ot oo, 120ty fonrnagl

tve InDroximale amounts anc types of ashec.
™ Frers which are sed iocaliv i 14 diHer.
M Ginesios ans ey praductss, manufae -
WIS DA seven mator Hrodncers of nanating
satenias o the United Starec Tios infor -
eon s cuymmarized 0 Tanke IV, W can.
ned the siated vpes of ashesias Ghers ip
even of the materiai: M ~oray Giffractorn
analvsis using a Norelen N-rav 1ait equpped
st a capper arzet and s-aav dTiaction
Sihe

The manuiacturers of ashectos insulating
@aterials e vanving anounts and tpes of
3505 fibers in their products and mav je-
baand their product for distribution by anoth-
T manufacturer. Contractors will alse order
Decific tvpes of ashestos insniation because of
zeir thermal propertics and not because ot
e tvpe of a<bestos fibers thev contain, These
fractices on the part of manulacturers and
Shtractors make 1t impostibie 1o reconstruct
¢ working populiation that has had a “puie”
“Ypasuie to one tvpe of ashestos hber. [t has
‘e our practice, in environmental sampiing.
v record all the insuiating materiale Leing
ed in orcer to determine product accepta.
i oy the nsuiators and 1o determine if
< one e of insuiation materiai proaduces
zore Iree hivers.

Frosu: Glaes

Frhrous elnss consists of amisture of siiicon
fonide, oxides of aluntnunt calcium naene.
boron and otiwr additives. In general.
=2 Rbers ol most contunercial insalating progd-
s have aowean diatneter of 4 microns 1
meater. Although this paper will not directiv
ersider Abrous glass exposures. we have heen
Suimne environmental data and wili an-
e L ater.

fn our laboratory, we have optically de-
>runed the diametsr in microns of various
wiples of fihrous giass insulating materials
sed i oour arca. The acoustical materiaks
Lave the fargest dinmeter: 11 to 1+ microns:
*+ buiiding and doct insulation: 4 to 7
Tirens: ipe covering: 4 10 6 microns: and
Zr secial Migh temperature material: 1 o
Y nucronc.

fuss evident frany this data that it i< not
dificuit to Aind class Bbers in tie worker's
mvunnment that are ol a vespirabie <ize,

g
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With the increaced nse of high temperature
tsalannn and special hbrous glass insulation
matenals we are jihelv ta see mmore and more
Worous quass insalation materials with a
viean dianens A respirabie dize.

Environmental Data

As was deserined in the previnus section,
the Insulating worker works with and s ox-
posed o a nisriad of materials and condi-
tions. Manv tiines the materials he 15 exposed
o result from the activities of other trades
m the area. Obtaining a true time-weichted
expesure under  these conditions is impos-
abie. It would require hours of ohservation
ad sanipling of each worker in order to
vien attempt to estitmate the integiated dose.
Exposures in miost other industries are fairiv
constant by eemparisen. in that workers con-
tnue at the same jobh in ceneralls the same
area. However, the insulating worker is al-
wavs in a changing environment: the work
incations. hic pocition. materiais. humidit,
tanperature. ventitation, and anv number
of othe: things are in 2 conunual <ate of
Tax.

In an atterint o reduce thic 10 <ome
order. we have classified all the jobs per-
formed by the insulation werker into «ix
major categories: ‘1 Prefabrication: 1na-
terials are precut and siiped uang hand or
power saws ¢ithm on the ioh ar at the con-
tractor’s <hop 1072 of his tume . 27 Ap.
pileation: wnaterials are ftted. hamaered, o
sarved. and attached 10 the surfare by wiring
or gliing “407, of his time . 3> Finiching:
materials are coated with ashestos containing
cemunts, resins. ashestos ar cotton cloth, or
petroieum based sealers 13077 of his time”.

4 Tearmg out: removal of old or un-

vsable matenals in the process of insulaung
ar reinsulating 102 of his thime 737 NMix.

Twr 1IN

Percentage and Tyvpe of Athestos in Insulating
Procducts in Curren: Use

I pe ol \aliesion Percent bn Weight  Number of Producis

\nuosite 1D 15% t

Nenvreeite Do i
Astvsniie «Chesence 113 i
(Chrvsotibe in.1s ?

1
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N mineral weal, asbestas, Alwous elas.
and cements ot cluce are mxed <cpmnl«1\
or in combination in huckets or woughs (37,

ol his timer. (6 General: cleaning up of old
insu}atxon, transporting of niaterials (57, of
his e . The pereentage figures indicating
the ameunts of time spert at each of the
job ciassifications are, of course, vartable
and are only ntended as rouel guidelines

For the purpose of this paper, we will
|m. our (.;<('1|§<|(\r‘ to [hc (‘n\“nn"ll('”lil]
data ebramed during nsulating eperations
when omiv asivstos containing materials were
vced,

To compare our sampling data with the
present threshold limit valiue " TIV of 5
nilion particies per cubic foor, we have
taken a munber of mideet | unpinzer <cnples
along with our other methods of sampling,
The reaite of the ipinger  <unnles e
sannianized n Tabie Voand ave eithier breatl:-
ing zone ar general air sammples of 3 particudae
mesianen eocanuen Al the sunnles wern
counted an accordance with the siandar!
p.ou(‘::fﬂ prescvided by the American Con-
fevence of Governmental Industrial Hvgien-
iare :u‘.c' mr!.nr both erains and fibers. ]t
vl e observed from Table V¥ that we have
three distinet areas—prefabrication. tearing
out. ancd nmixmg-—where the present TLY
1< excerded.

Becauwse of our interest in the role that
fibcis piav in the pathogenesis of ashestasis,
we piaced the major emphasis of our en.
virontental <a:np1mq on obtammq fiber con-
centranions itnder various working conditions.
The perconal and general sampies were coi-
lected on Mitiivore Type AA Filters mounte<
in field monitor cases. Most of :he sampies
“Cre nreathing zone samples worn by the

T
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mOrers for perieds tanging frasy 30 annutes
o 3 hours. Since it was easy e overtoad the
flter with fibers dunng heavy dust periods
and negate the countability of the sampie,
It was necessary o replace the field monor
cases several times during the sampitng
perind  The fibers were counted by ciear-
Mg a wedge-shaped emnent of the fiter
using a modihed tunmqnv of the Uni
ted States Pubiic Health Sesvices and sived
)}‘ the length and diameter ar 430x nagni-
ficanon using phase contrase dlumination:
we will onlv veler 1o the total Aber counts
hothis paper A Rber i< drfined as havine
an aspect ratio of 3:] deneth o diameter.
Ho Tuabiell's eriteria® oy respirable Abers
tdameter smaller than 25 1icrons) nas
used. A = 270 of the Shers we have
counted would fali into this category, The
fiber counts per cabic centimeter aie given
w1 Table V'] by job classification.

Discussion

Our envitonmiental obseivation in the -
sulation trade confirmed ou:r inital IMpres.
sion that the varied job assigniuents. con.
struction methods. and  materials ueed in
current work practices tnake it extremels
difficult to reconstruct a tinesweighted asar-
age exposure for the major hazavdous du«
and chemicals. Reconstruction of past cx-
posures i< impossible,

Althongh materinis in use have changed
over'the past 20 or 30 vears. with an increas
ing use of filhrous class and a decreasing use
of cork. the construction Incnstry continues
10 demand asoe stos-contatning insuiadon ma-
terials. The :asulation worker's exposure (¢
asbestos hbers is nat disappearing. It is alw
evident that contiamv to most other L nited
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