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evaluation O Exrosuse to asszstos puking
HIIING AND SANDING OI JOINT COMPOUNDS

CTPSUN ASSOCIATION .
Denver, Colorado'

iIUTROODCTIOH

Clayton and Associate* co

The Cypsua Association retained George fi.
is Dan-

conduct an Leduatrlol hygiene survey at a Celt etc© located
ver, Colorado. The purpose of the survey ves to determine the eon*
centraelans of airborne esheaeee to which workers were exposed dur-
lag tolxlag end sending of joint sisist compounds end to lotsrprst the
results in terms of potential health hazards with particular refer-
ence to regulations promulgated under authority of the Occupational
Safety and Health Act of 1970. This study was conducted oo November
19, 1973 by Mr. Robert 0* Soule of Clayton and Assoctatos. Results

of chat study era reported hereto. |

BACK CROCNT)

The cypsua Association, located at 160S Orrington Avenue in Evanston,
Illinois is a trade association which represents tea co fifteen in-
dustrial companies which are engaged In the manufacture of product#
Incorporating gypsum or gypsum-like materials. As with most indus-
trial concerns, the activities of the Cypaum Association have bseoae
more bread with the passage and implementation of federal regulations
such as the Metal and Non-Katalli« Mina Safety Act and the Oeeupa-
Clonal Safety and Health Act. Teehnietl committees composed of per-
sonnel from companies comprising, the Gypsum Association have been es-
tablished with particular Incaraac to the occupational safety end
health field. Of particular concert In this respect'wss the poten-
tial hasard associated with exposure of worker# to ‘airborne asbestos
during mixing and aandlng of compound®© wood to coal cracks and Joints
formed during installation of wallboard materiel. Although the Spe-
cific formulae ions used by ths various companies manufacturing and
supplying the joint compound vary,it is understood that essentially
all of them incorporate asbestos in ths produet whether as a dry com-

pound or a ready-mix produce. "

In order to evaluate the expaeor®© of worker* to asbeatea during han-
dling and use of the Joint compound products, the Gypsum Assseletlos
decided to undertake a test program during which aevaral products
would be mixed and sanded. George 0* Clayton and Associates was re-
tained to collect and analyse samples which would represent the ex-
posure of workers engaged in the study. The teats ware performed oo
Novambor 19, 1973 it a davalopmaac of tewnhaueea known es Xing*s Mill
Townheusss, which wore under construction in a suburban area north srf

Denver, Colorado.
POTENTIAL HEALTH KAZAKH ASSOCIATES
with fcxroitnu to asbestos

-«Cerrtng to various minsrol silicates»

la Industrial applications
(a. hydrated magnesium olllcate),

Asbestos la o generic term
Ths types used mast widely

tile, of Hvhlco asbastes** issi lte,
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‘Asbestos sxiaci'nlturnily fo buvdles of cxtremely fine fibere which

it has been suggested that very wminimal,

ERr—

'1ite being the oaly othar types used To any significast extent,
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or "grey ssbestos™ (an iron wagnesium sillicare), cfocidolite, or
"blue asbostos™ (s wodiuva iron sflicsca), trumolite {s eslcium mag-
nestus silicecte), uad anthophyllice (wnother trom asgrasium #ilf-
cate). Of thase, chrysotile accounts for over 90 percant ¢f the
totsl usage of ssbeetos 4in this country, with asmosite sad crocide-

can be subdividad earzily ioto wany spsiler fibers. The poteszial
health hazard asscciated with axposure to Babestos 4s that of inhalae
tios of airborne fibers resulting f{a"a type af pnsumoconiceis referrved
to as “asbaestosis.” Small asbentos £idars cas pass readily through
the uppel respiratory trvact acd de daposited in the tercinal broachi-
cles of tha lung. Thers, they produce & local irritactios which the
bedy actemple te overcowe by infciacing a tissue respense vesulcing

in the cncapsulacion of cha fibars and cotsequent formacion of “ase
bestos bodles." If sufficient guantictias of fiders are inhaled over -
sn extended pariced of time, 4 generslized di{ffusa peribronchiclar
£ibToats can davalop. Thig pulmonary £idraesis cav fmpair the trans- _
fexr of oxygen acraze pha aveslar memhrsnes =2ud resule (n goespiracory
iosufficiencias, or avan cardiac failure. It has besa dotermianed,
through toxicological and epidemivlogical studies, that loung fibars,
20 to 50 micremeters {u length, are most sctive in the productiea of
the fibrosis. Fibers shorcter that about twe wmicroweters fn leagth,
sre preeticslily withoUt an {rricacing effact. Thare is rome gvidonce
ehat other mincrals having fibrous chaeracteristics san produss simto

lar reactiong, .

Many recent studies have fandfcated an assocfsticn betwesn exposure
to asbescos ia both indusirifal and urban atwospheres and an increase
io & velacively rare type of lung camesr ‘knevn as wmasotheliowa. Al~
chough Lt has mot beenm possibla to e¢atablish & connsction with asbes-
tos Iin aill ecasesd of this discsne, thare is & strong correlation beo
tveen exposurs to croeidelite and osccurrance of wesotbeliowas. Other
typer of asbastos have bsen iwmplicated to 8 much lessver extant,  RHooOw

ever, this "oev hazard”™ has recaived wmuch public agtencicn Lecauses
aon-occupationel sxposura - - ——

»

can be iuff&eﬁan: to produce che diseaass in scums individuals..

For many vearvs the Asarican Conference af Covarnmanral Induserial Hy.
pienists has vecomasndsd & threcsheld 1imice value (TLY) of fiva mil-
lion particles per eubie foot of air (mppef) for all types of sszbes-
tos~bearing dusce centaining less than one pavcesnt cryscalline allies.
Ths threshold limit valsa 13 definad aw the concencraticn of an aiv-
beroes continivant o vhieh (¢ 13 balfaved that ncarly all verkers canm
bs eaxposud for continucus and vrepastad vork days without exparicucivg
sdverse effoecta. Tha TLV of five uppecf was dasad on the lmpiagar sawme
pling techeigue vhich wes selecred as che standard mathed in the sazly
epldeniplogical scudies af oceucaitioval expesure go ssbeetom., - With
this method, air ia drawn throug: sa Lwpinger cemesining wactar and

the total particles {(hoth geafne and fihers) ie an slliguot of the
saaple,sre csouanted uslng light-f:2ld microscepie techalques.

Withia fecent years, decavse of he inevesasing concern sbout asbascos
is the ssvircoment sud the rescleing nead £0F a mors Felevant sam-
plieg wathod, tha Amsrfcun Confarence of GCoversmental Xaduscrial

14
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Ryglanisats hae proposed & TLV of Five fibers (groater thimorareem
metere in lungth) per cubic centimater af aivr. Thiv wtandard (g bosed
on the wembranse f{lter technigue with actual microscopie fiber counce
ing &t 400-450X magnffication using phase concrast flluminecioan.

‘Tha Cccupations] Salsty and Health Admtaistratfen (OSHA) has cocabe
1ished the above concentration (five fibers, graater than five aicroe
metars im leugth, par cuble cenvimater of air) as sn emergancy scand~
ard and have aovnounced that, cffective July 1, 1976, the sccapisble

Jduwis for sn eflpht-brur. time-vaighted averags exrosure will Ye 7o
Saed 22 swr 2idazs 2. Iz 3di8ziru, OFBA a9 sezadiisded INe ooz
centracios of ¢es fibevrs (gredcar cham five aicromctars iz lengoh)

par cubls centinetsr of air &% A% scceptable cefiling ecomcentraticn.

Carkers shall sag Sg ewposed T3 concapcraciaons OF ssbeslas 10 aXxsess
of this value, ragardlass of duration of exposure.

SAMPLING AND ANALYTICAL XETRODS

Tha air sampling conduceed to evaluate exposures of wvorkers to zebes-
cuos was all of cha “braathing zopeé™ type. These samples were col~
37-un diameter wmexmbrane filvers (Milli-

iected by drawving siy through
pore Type AA) at & Tats of about tvo liters per olnuce using s=all,

battery-cperatsd pupps .(Mina Safety Appliances Company, M¥odel &). The
sampling unics vere worn by the vorkers engaged s zither mixing eor

sanding the jeint compound; the pump was attached to tha belt and
the sampler head fastensd oo the outajde of the vorker's ahivt ac

Thue, thase samplas vere repres
sentaciva of ths time~veighted average condiciens to vhich the man °
verea exposed during the sampling period. Tha sempling hesd consisced
cf & thres plecs cassatte (M{llipora); duving sampling the face cap
vas removed snd the filter was vead in an “"open. face™ woda, vich the
filter poasitionsd slightly dovnwvard so as to minfwize dust falling

divectly onto the filiter. -

Sampling wvas conductad for the antire duvation of the ®izing opara-
tions but because of thae higher anticipated concencraciscs asfoci~
ared with sanding of the joilnt compounds 4¢ was decidad to changs
filters approxiumataly evary tan minutss., Sawpling durfng cthe saund-
ing on the varicus Joint ecompounds was eonducted aver a total veriod
of sixty minures. Therafore s$ix consecurive tefi-minute samplas ware
cheained for aach pesding tasc., In addicion to the tem-minuce tests,
samples were collectad ovar thivrtyeminuts pavriods as well, L.6., tve
conseccutiva 30-sinvcte samples for aach sandidg ceasmc. After coliec-
tion of earch samplea the filter cap vas replaced and the cassetta, vy
sempler head, was sealed iwmedlately and prepaved for transfer to the

anaiycical labezatery.

The method af counting wsbestos {ibare wvas asventially the same &e -
‘ehar used by che U.$, Fubltc Healih Servvica for che suumevation _of
ashewens dust en memdbrane f£Llter:. The dascripecion of this wechod
firat appeated Ln oen article writhan by C.R. Ldvarde and J.MN. Lyueh

and aprearad Lo the Anrvsle of Oc: /2agional Hvgiens, Voluas 2, peges

1-8 (1968).
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A ple-shapad sectipn of eech sampla vae mounted on a standard
microscope slida using a high viscosity soluticn of membrane
filter f{n & L:1 wmixture of disthyl oxalsce sud dimethyl phthaw
‘late to render the filter tranaparent. The asbascas fibers
vbich wvere on the surface of ths filrer ware thea counted viing
a 10X eyepiecs and a 40X objective with phase contrase 11llezinge

tian.

selactsd ar raadou across the sawple, suf.
mintous of 100 fidars wers examined and :
£ive micrometears in langth vere covacsd.

Auy parcicle having an aspesct ratioc of tArae oF greater wés coo-
sidered to be a fiber. Although it vas concelivable thar thare
vould be fibers of paper er othar materisls pressent en tha fil-
cars which vould have desu dialodged from ths wvallboard during
the sandiog opevacion it d1d nof appesar that these vere of any
advertse consaquence during ths analyeis of tha samples.
it is realized that the counting technique ts not specific in
terws af beinmg able to identify the chemical navture of the fidbers
presdant in the ssmple, a4ll of the fibers obsarved ig thesas sames -

A nueber of fialds,
ficlent to ravaal &
fibers graatar than

ples sppesred to have physical features cherscceriscic of a&?ta-zf

ton fibers,

For thase sampled collacced ovar a thirveEy-uwinuce pariod, aad
vhich wvers too heavily loaded to evaluacte diractly under the .
microscope, the callacted vateridl on the fllters wes dislodged”
i a highly pur{fied distilled vater bath uting as ulerazonics
unit (Dynasonic Corperaticn, Model C6 generator aand Model T6
ceak) and diluted to one litsr. An aliguot of the rasulting
suspension was drivm, passed through # membrane filger (Millil-
pore Typa BA) asd waa thsn ‘anaiyeed acscordisg o the proceduse

dascrivad adbova.

»

PRESENTATION OF RESULTS

- TA total! of four jeint cogipound praduces wers usad dutid} thia“scudy:

These producte {two dry
twe manufaccurers vhase

L -3 4
nusber rafsrring to tha

aiy and Ewe “ready nix™) wvers guppified bY
idencitias vere not ktpun €o the investiga-

The produces wera idemcified by code (20, 2R, 4D and &4R), &
supplier and thae lattar {ndicacing whethar

the product wvas 2 "dry® or “"reedy-mix” compound.

Tha reeulce of che sampling program sonducted during the mizing of
the tve dry miz preducts and sacdiag teacs ont all four jeoint coo-

. pounds are prasented fu Tablas ! through IV.
dats taveslacghe followving:

Exsnination.of thess

1. Duriag miziang of Joinz Zompound 2D, the wvorkar was axposed
€c & concentration Of «~d<w-i fikera, greatar than five misre-

meters 4n length, per cs-ie cancimevar of aiy.

2. The swmcunt of total psriiculaca generated durimg the ssnde
ing oparetice om Joink Conpound 2D vas so greet thac diract

RECEIVED TIMEIUL 0. 2:04PM PRINT TIMEJUL 20. Z::
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" axcess of five f£ibers per cubie centimeter.

EXHIBIT
La374)

analysis of the ten-minute sasmplas wes n gpiblis. Asale
yais of the thircy-minute ssuples, which vere radspesited,
ftudlcated & sverasge concentracios of 39.46 fidbare, greater
than fivae mlercasters 1o length,per cubic centimager of air.

a-'s -

The vesules of analyziog four of the six teu~-minute samples
tollectad during sending on Joint Compound 2R indicstsd avu
average coocancration of 4.2 fiders per cubilc cealiwetar; '’
tvo of the samplas wore toc hesvily losded to soalyse It-
rectly. Rasultas of avalysia of the two thirty-minuce ssa-
ples collaceed during the sanding su Jolnt Compound 2R fodiw
cated an sverage consentratiecm of 11.1 fiders per cubic esa-
tiveter, & factor of over 2.3 times as high zs the avarage
obtained from analysis of the taueninucte samples.

The savple obtained during the aixing of Joint Compound 4D
indicated & conceufration of 7.6 £idere, greater than five
microwmdcars ia laagch, per cubie cantiméter of sir.

Essults of avalysing four of the six ten-minute samplss col-
lected durtng the sanding o2 Jotat Cowmpound 4D indicated an
sverags concentraticon of 4.4 {iberd par cubic centimafer.
hAoalysis of che twe chivty-miaute ssmples, which vers sub-=
jected to the Tedspositing procedurs, indicaced an aversge
cgaceatration of 14.8 fi{bevrs pary subic centimetar, a facror
of 3.6 timeas #8 high a¢ reeults obtaliaad £rom the Cem~minute
sauplas.

The resulzs of analyals of five of the #ix samples cbtained
during the sanding on Joint Compound 4R indicucted an aver-
ags concentrstion of 10.8 f£ibars par csubic ecentimeter. Re-
sulrs of analysis of the twp thirty-minute samples indicated
&n average concantratice of 9,7 fiders per cubls centimaeisr,
& viilvue easenctially the ssne ae that obtained frowe analysis

¥ ths zan-minuss samplas.

S5ix of tha thirteen :an-ninu:sAuuansl sbtained duriesg sand-

fsg on tha four Jofnt scapounds {adicated coancentratiocas iz
Both mixiag

operstiona generatad sibsstos cencentrationd in axcess of
five fibaevrs pe? cubiec cantimatar. .

Tvs of tha thiftasn tan-stauce sasmples collactad duriung che

‘sanding testa findicacad concantrations in axcess of ten .

fibers par cubic centimocter, the asceeptable cailing concenw
tratica. One of the tve mixing vperacisns gensrstad an ase

beatos-in~aiy concentration Lin axcess of ten fibers pey cubie

cstfinsgay -

0f the four producty tested, sanding oo 2% and 4P resulted
in concensracions lase than, bux spproaching, the curreatg
accaptable. 1imic for zontinuous sxpesure cf werkera, five
fidars per cudie centidfitar. Produet &% conaistancly pros
dueced vary high congenizatiocsy of total dust which psbscurad

the ssheston fiders oo the samples. .
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CONCLUSIONS

SXFTY AT ORETNY

The following cenclusions are presented on the basis of obseTrvations
apd measurecents Bade during the study raported hsrsian.

- e ————

1. Based on the resulets of the ten-winute samples, (¢t i» apcare
sot that tha axposures of vorkera oengaged in wixiug avd jand-
ing of the various Joint compounds used duciog cthis teat wvould
be to comcentratiocns approachiang or sxcesding five fidbaers,
greatsy than five wicrooatarg ia leagth, per sublc centinater

of airw. .

1t is clear that persons engaged in the pixing and ssanding of
Joint compounds siwilar to those used during this tesc would
be exposed to concentrations of afrbarnme asbestos in exceaw

af tvo £ibers per cubic centimeter dering the eotire course

of their wvoerk., This value iw the proposed acceptable limiv

o for an aight-tour time-weipghted averiga axposure to ashescos
wvhich 15 scheduled to decome affacviva July 1, 1976.

Ay

3. With the excepticn of the tasts conducted during sandimg en
loint compound 42 the Tasules of analysis of the chivty.omin.
uta samplas, wsing the redaposicion techrligue, vere sonsiste
ently highar thad those obtained by direcr analysis of ths
ten-minute sanples by & factor of 2-1/7/2 o 3-17/28. Thereforvs,
iv appears that use of che redaposivion technigue would va- .
aule ig the apparent concantrastions of asbhestos ig alr being
higher than setusally pres2eant -and would therefare c¢r on the

"eonservative® gide.

4. Digcountipg tha vesults ocbtainad by anslysis of the thirty.
minute sawmples, for which the rodepesilion tachnique was
usad, thrae af tha samplag colleczad (eixing of 20 and asand-
iog #a 4R) indicaced concentrations in excsse of tan fibers
par cubio cantimete?r and arp tharefore & concerd ss peak
exposuras, bWith thoee exceptions, the problem 44 one of con
trolliug the tiae-veighted average exposures of workers o
aebhestos .~--In that respect,—4it sust be poimted~out that the
sappling results repozrted harmin ara indicsctive of tha expo-

sures of vorkeres during cthe mixing oF sanding n;uractonl and
not thalr tine-veightad average exposurg for a fu vorkday.

RECOMMENDATIONS

Ths Tesults of sampling reporced herein should dea analysed in
conjunstion with a sgsudy of the vork pracsticas and routime of
pafinns cngaged in wizxieg, se&niing or cthetwisa being sxpossd
to joint compeunds similef to -:o0se usad fn this etudy. la thia
way & true avaluvation sf tha tlae-veightwd average sapssure of
such workerd to ssbestes cam e made, If it is8 gcrue that, as
taported by workere used during- zhis test, & would be unlikely
for ae individual €0 wmiz ot san< on the jelut compounds for
greataev thas twve houTs per wavkiay, then Ehe timgevaightsd ‘svar-
age axposurc of such worksrs €0 &sbestes likely would Ve withic
acgaptable liwtte. Of courss, tha problem of concrelling any

LR
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have to ba contended uith.

frow ths e:lndputnz-of baing adle to eliminate or winiwtgs tha
problee of excessive concentrations of asbestos bdeing gepersated

“b} haadling znd usa of the joint cozpounds, consideration should

be given te the followving aspects.: .

.

The most effective ceans of eliminating the asbestos prodbe.
iss obviously would hae to slivinate asbeetos £rom the Jedlnt

rompound formulations 1f this Ls fassidls,

cffic role that asdeecos playv in cthe joint compound formu-
lations 12 not clear it 18 uuderstocd that manufaegurers of

Jeint compounds consider it uscessary that asbestos ba ta the

forpulseiong.

Frow an ¢wgineering stacdpeing,

csatt the fellowvieg waazsuras in conjuneceion with wixiang and
candiug of the joint compounds concaiaieg asbestos.

‘.

if.

Hixing of the joint coepounds cowld ba done in such &
way that the marerisl is unore affectively wvatted as ¢
is reamovad from tha containers or could be done withis
ag enclosure, with of without wmechasdical wengilacies,

éo as to @ianloeice the awounc of asbewtos fibers relecasad
inte thae breathing sone of the varkervs.

Although the raesules of ths sty sawpliog reported harein
indicacte concauntrations of sasbestos fibars Lo sxcess of
sccepcabla liwmics, sither those currently snforcad or
those proposed te be mide effective ia July, 1976, Lt
vaa ebvicus during the study that the sanding process is
genaral has acsgciated with it axposuwre of ¢he verkar To
trexandausly high econzencracions of toetal duat. Tharae-
fore; {f wesus veta ivplemented €o wmaintain the szposurs
of cha vaorkers to total particulace te withim sceepiable
limics chere would be an inherant contrel eof the asbesctor
—problanm ag vall. Although mors excansdive in mature, en-

gineering contrnl of the totsl dust geaberaced by the sand~
ing operations is feasibla. Sueh sontrxcl tschaigues would

include, but not be limiced to, the use of & wvet sanding
techniqua and/or use of & portable locecal exhsust ventila-
tion systenm incofpeorating, as the air moving davice, a

unit similar to common lndustrial vacuum clachers &aud bag

cocllescgara.

The next phese of the vasting pregram to contrel werkara' expo~
. #ures vo asbestos during use of the joint cement compounds logl-
cslly vould be evaluaticne of tia varicus potential anginecrtn;

csBETOl caneapty tad&eauﬁé or tn.err&ﬁ above.

9 repert prapared by:

Iabcr: B. Snuit. ? t‘
Viea-Prasidens, Induscrial liyglene Services’
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