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O ZVALUATION OF EXPOSURE TO ASBESTOS DURING
N . MIXINC AND SAKDING OF JOINT COMPOUNDS
GYPSUM ASSOCIATION .
Danver, Colorado’

IHTRODUCTION ' . !

The Cypsu:m Association retained Ceorge D. Claytosn and Associates teds
conduct an industrial hygisne survey at a test site locsted in Dane
ver, Colerado. The purpose of the survey vas to deteruine the con-
centrations of airborse asbestos to vhich vorkers vere exposed dur-
iog wixing and sanding of joint cement compounds and to interprest the
results im terms of potential health hazards with particular refer-
ence to regulations promulgsted under authority of the Occupationsal
Safety and Health Act of 1970. This study was conducted on Hovember
19, 1973 by Mr. Robert D. Soule of Clayton and Associates. * Results
of that study are reported herein. - 4
' . BACKCROUND . ¢ .
The Cypsum Association, located at 1603 Orrington Avenue in !vanllou,
Il1linois is a trade association vhich represents tean to fifteen i~
dustrial companies which are engaged in the manufacture of products
{ncorporating gypsum or gypsuu-like aaterials. As wvith nost {nduse
trial concerns, the activities of the .Cypsua Association have become
more broad wvith the passage and implementation of federal regulations
such as the Metal and Non-Metalliec Mine Safety Act and the Occupa~
tional Safety and Realth Act. Techuical committees composed of pere
sonnel from companies comprising the Cypsus Associstion have been es-
tablished with particular interest in the occupational safety and
health field. Of particular concern {n-this respect was the poten-
tial hazard associated with exposure of vorkers to -sirborne asbestos
* during mixing and sanding of compounds used to seal cracks and joints
! formed during installation of wallboard matarial. Although the spe-
c1fic formulations used by the various companies manufacturing and
supplying the joint compound vary,it is understoed that essentially
all of them incorporate asbestos in the proeduct wvhether as a dry com«-
pound orf a Teady-mix product.

In order to evaluate the exposure of vorkers to asbestos during han-
dling-and use -0f .the Joint compound products, the Cypsun Agsociation
decided to undertake & test progran during which several produccs
vould be mixed and sanded. George D. Clayton and Aszsociates vas Te-
cained to collect and analyze samples which vould represent the ex-
posure of workers engaged in the study. The tests wvere performed on
November 19, 1973 in a development of townhouses knowa as King's Mill
Townhouses, which were under construction in & suburban area north of

Denver, Coclorado.

POTENTIAL HEALTH HAZARD ASSOCIATED
WITH EXPOSURE TO ASBESTOGS

Asbestos it a generic term veferring to variouzr mineral silicates.

The types used most videly in {ndustrial applicaticns fnelude chry:o'w
tile, or "white asbestos" (a hydrated magnesium silicate), amosite,
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. or "grey asbestos™ (an iron wvagnesium silicate), crocidolite, or
"blue asbestos" (a sodium iron silicate), tremolite (s calcius nag-
nesium silicate), and anthophyllitas (another irom magnasius sili.
cate). Of these, chrysotile asccounts for over %0 percesnt af the N
__total usage of asbestos in this councry, vith smosite and crocido-
l1ite being the only other types used to sny significant exteang.
‘Asbestos exists saturally in bundles of extremely fime fibers which -~
cxn be subdivided easily into many ssaller fibers. The potential
health hazard associated with exposure to aabestos is that of inhala=- '
tion of airborne fibers resulting in'a type of punsumoconiosis referred
to as “"asbestosis.” Suall asbestos fibers can pass readily thrdugh
the upper respiratory tract aund be daposited in the teruinal bronchi-
oles of the lung. There, they produce a local irritationm vhich the |
bedy attempts to overcome by initiating a tissue Tesponse resulzting ;
in the encapsulation of the fihers and comsequent formation ‘of ‘“as-
bestos bodies.” If sufficient quantities of fibers are inhaled overy
an extended period of time, a generalized diffuse peribronchiolar
£ibrosis can develop. This pulmonary fibrosis can inmpair the :f;an-‘
fer of oxygen across the aveolar mewbranes and result in respiratory t
ipsufficiencies, or ever cardise failura. It has been determined, \
through toxicological and epidemiological studies, that long fibers, |
20 to S0 micrometers im length, are most active im the productionm of
the fibrosis. Fibers shorter than about twvo micrometers in length,
are practically without an irritating effect. There is some evidence '
that other minerals having fibrous characteristics can produce siui-

lar resctions. . .

Many recent studies have indicated an association between expesure
to asbestos im both industrial and urban atmospheres and an increase
in & relatively rara type of lung cancer knowvn as mesothelioma. Al-
though it has not been possible to establish a connection with asbes-
tos in all csses of this disease, there i3 a strong correlaticon be-
tveen exposure to crocidoll = and occcurrence of mesotheliomas. Other
types of asbestos have beec implicated to a much lesser extent. How-
. ever, this “sew hazard™ has received much publiec attention becasuse
{t has been suggested that very minimal, non-occupational exposure
can be sufficient to produce the disease in some individuals.
For wmany years the American Conference of Covernmental -Industrial Hy-
glenists has recomaended a thrashold limir value (TLV) of five mile
lion particles per cubic foot of air (mppcf) for all types of asbes-
tos-bearing dusts containing less than one percent crystalline silica.
The threshold limit value 43 defined as the concentration of an air-
berns contaminant to which it is believed that nearly all wvorkers can
be exposed for conmtinuous and repeated vork days without experiencing
sdverse effeces. The TLVY of five wppef wvas based on the impinger sam-
pling technigue wvhich was selected as the standard method in the early
epidemiological studies of occupational exposure to ssbestos., With
this method, air is drswn through an impinger containing vater and
the total particles (both grainz and fibers) in an aliquot of the
sample,are counted using light-field microscopiec technigues.

Within recent years, because of the inereasing concern about asbestos
{p the environment and the resulting need for a moTe relevant sam-

pling methed, the AmeTican Conference of Covernmental Induscrial
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.- Rygienists has proposed 8 TLV of five.fibers (greater ¢t b e —T ;
meters in length) per cubic centineter of air. This standard is based . 3
on the membrane filter technique vith actual microscopic fiber counmt- §
- ing at 400-450X magnification using phase contrsst illuminatios. i
The ODccupational Safety and Health Administration (OSHA) has estabe - -:i
1ished the above concentration (five fibers, greater than five micro- I
meters in length, per cubic centineter of air) as an emergency stande -
ard and have announced that, effective July 1, 1976, the acceptadle s B
liziz for an eight-hour. time-veighted average exposure vill e Te- s
dmzad 28 =E: SitaTs ss. Iz 23dizidm. OSEA Sas eszadlished Ihe sose R
centration of ten fibers (greater than five micromecears fa lengech) 3
per cubic ceptimeter of air as an acceptable ceiling concentracien. 4
Usrkers stall not Se expssed .£d concentrations Of 3sbestos In exsess -
of thiz value, regardless of Jurations of exposurs. . )
- . j 3
. 4
SAMPLING AND ANALYTICAL METRODS P
The air sampling conducted to evaluate exposures of workers to asbes- ;?
tos was all of the “breathing zone" typa. These samples vere col~ .
lectad by draving air through 37-mm diameter wenbrama filters (Milli- 1 %
pere Type AA) at a rate of about twvo liters per minute using smsall, i N =<4
battery-operated pumps .(Mine Safety Appliances Company, Nodel G). The if
sappling unicts vere wvora by ths workers engaged im either mixing or . e
sanding the joint compound; the pump vas attached to the belt and
the saapler head fastened on ths outside of the vorker's shirt at =5
approximate breathing zone height. Thus, these samples vere Tepre- ‘ﬁ
sentartive of the time-weightsd average conditions to vhich the nen - 2
vere exposed during the saspling period. The sampling head consisted oy
of a three piece cassetta (Millipore); during gampling the face cap w5
vas removed and the filter vwas used in an "open face" mode. with the
filter positioned slightly downvard so as to minimize dust falling
directly onto the filter. ’ ’2
Sampling was conducted for the entire duration of the uixing ocpera- 2
tions but because of the higher anticipatsd concentrations associ~ EE
ated with sanding of the joint compounds it wvas decided to change 2
filters approximately every tem minutes. Sampling during the sand- .§
ing on the various joint compounds wvas conducted over a total peried .33
of sixty minutes. Therefore six consecutive ten-minute samples vere &
obtained for each sanding test. In addition te the ten-minute tesrsz, \3
samples vere collecred over thirty-minute periods as vell, 1.e., two -
consecutive 30-minute samples for each sandirig test. After collec- 3
tion of each sample the filter cap wvas replaced and the cassegte, oOF o
sampler hesd, was sesled ipmediately and prepsred for transfer to the f:
analytical laboratery. 23
The method of counting asbestos fibers was cssentially the same &» 3
that used by the U.S., Public Health Service for the enunmeration of
asbestos dust on membrane filtere. The description of this meched N

firat sppeared in an article written by G.H., Edwards and J.R. Lyneh
and- appeared in-the Annals of Occupational Hygiene, Volume 2, pages %

1-6 (19¢68).
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) in sumzmary, the method consisted of the following steps.

A pie-shapsd section of each sanmple
microscope slide using & high viscosit
filter in & 1:1 mixturs of diethyl oxa
~=-- ‘Yate to render the filtar transpareat.
which wvars om the surfsce of the filrter vere the
a 10X eyepiece and & 40X object
tion.

A nuzber of fields, selected at randos across t
ficicnt to reveal a minimum of 100 fibers vere
fibers graater than five micrometers ia l
Any particle having aa aspect ratio of
sidered to be a fiber, Although it vas conce
vould be fibers of paper or other materials presen
ters vhich vould have been dis
the sanding operation it did me
adverse consecquencs during the analysis o
, 4 is realized that the counting technique i3 no
‘terms of being able to identify th
present in the sanple, all of the
ples appeared to have physical fcatures ¢

tos fibers.

For those samples collecte
which wers too- haavily loaded to evaluate di
microscope, the collected materx
{n & highly purified distilled wvate
unit (Dynasonic Corporation, Model C6 generat
tank) and diluteéd to one 1iter. An aliquot of t
suspension vas dravn, passed through a membrane filter
pore Type EA) and was then analyxzed according
described above.

PRESENTATION OF RESULTS

A total of four Jjoint compound predu
These products (two dry mix and twvo
tvo.manufacturars . whose identities wvere not known to
tor. The products vere {dentified by code (2D, 2R, 4D and
pusber referring to the supplier and the letter indicating
the product vas & “dry¥ or "ready-wix" compound.

The results of the sanmpling progT
the tvo dry nix products and sanding tests on
pounds are presented in Tables
data revealsthe. following:

1. Dpuring mixing of Joint Compound 2D,
to a concentration of 31.4 fiberxs,
merers in length, per cubie centimeter of air.

2. The amount of total particulate BeR€
ing operation om Joint Compoun
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vas mounted sn & standard

y soluticn of membrane

late and dimethyl phtha-
The asbestos fibaTs

a counted using

ive with phase coantrast {llumina~ 2

he samples, sufe
exanined and -
ength vers counted,
three OF greatsr vas cof-
ivable that there s

t on the file
lodged from the vallboard during g "
t appear that these vere of any
¢ the samples.

t specific in M

e chemical nature of the fibers !
fibers observed in these sam-
haracteristic of asbas-~

d over a thirty-minute period, and
rectly under the .

4él on the £filters was di{slodged”
r bath ucing &au ultrasonic
or and Model T6
he resulting

to the procedure

ces were used durziz this study.
“ready mix") vere supplied by -
cthe investiga-

Although

WY

(Milli-

4R), 8
whether

am conducted during the mixing of
all four joint come

1 through IV. Exanination.of these

the worker wvas exposed
greater than five microe-

rated during the sand-
d 2D was so great that direct
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analysis of the ten-ainute samples ii nof possible. Ansle 1
yais of the thirty-ninute samples, vhich wvere redeposited,
{ndicsted an avarsge concantration of 39.4 fiders, greatser ‘e
thaa five micrometers 1o length, per subic centimetsr ©of air.

The results of amalyzing four of the six ten-minute samplas
collected during ssoding om Joint Compound 2R {ndicated am
average concentratiocn of 4.2 fibers par cubic centimeter;’®
two of the samples vere too heavily loaded to anslyze di~-
reetly. Results of apalysis of the tvo thirty-minute’ sase
ples collected during the sanding o8 Joint Compound 2R indi-
cated an awetazc~concentrncton of 11.1 f£ibers per cubie cen~
timeter, & factor of over 2.5 times as high as the averagse . :

obtained from analysis of the tan-minute samples. {
4

The sample obtained during the mixing of Joint Coupound. 4D
{ndicated & concentration of 7.6 fibers, greater than five
aicroseters in leagth, per cubile centimeteT of atz. . )

Results of amalyzing four of tha 3ix ten-uinute sacples ‘cole |
1ected during the sanding on Jeint compound 4D indicated an t
average concentration of 4L.& fibers per cubic centimeter. \
Analysis of the twe thirty~-minute samples, which vere sub- i

‘jected to the redepositing procedure, {ndicated an average .

conccatration of 14 .8 filbers per cubic centimeter, & factor
of 3.4 times as high as results cbtained fron the Cen-minute |

samples.

The resules of analysis of five of the six samples obtained
during the sanding on Joint Compound &R {ndicaced o1 aver-~
age concentration of 10.8 fibers perT cubic centimeTeT. Re-
sults of analysis of the tvo thirty-minute sapples {ndicaced
apn sverage concentration of 9.7 fibers peT cubic centimater,
a value essencially the same as that obtained from analysis
of ths ten-minute sanples.

§ix of the thirteen ten-minute samples obtained during sand-

{ng on the four Joint compounds indicated concentrations ia

excess of five fibers per eubiec centimete¥. poth mixing

operations gensrated asbestos concentrations 1in excess of Lo
¢ive fibers per cubic centcimeter. ;

Tvo of the thirteen ten-minute samples collected during the: .

‘sanding tests indicaced concentrations in excess of ten

fibers per cubic centimeter, the acceptable celling conced-
tration. One of the two wmixing operations generated an AS-
bestos-in~-air concentration in excess af ten fibers per eubic

centineter.

0f the four products tested, sanding on 2R and 4D resulted
ip copcentrations less thas, pur approaching, the current
acceptable limic for continuous &XpoOAuUTE O workers, five
f£i{bers per cubic centimetet. Product 4R consistently pro~
duced very high concentrations of total dust which obscured
the asbestos fibers on the samples.
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. CONCLUSIONS 3
The folloving conclusions are presented on the basis of observations g'
and measurenents made during the study reported hersin. - Ry
1. 3Based on the results of the ten-minute samplas, it is appare &)
snt that the exposuras of wvorkars engaged in mixiog and sand- s k2|
: --ing of the-various joint compounds used during this test wvould botre -
be to coucentrations approaching or exceeding five fibers, =3

greater than five micrometers in length, per cubic centimater <4

of air. o : - S‘

N o2

2. It is clear that persons engaged in the mixing and sanding of | $H
Joint compounds similar to those used during this test vould 5

be exposed to coucentrations of sirdborne asbhestos in excess ¢ >

of two fiders per cubic centimater during the entire course . -

of their vork. This value {s the proposed acceptsble limic Ky

for an etight-hour time-wveighted averaga exposure to asbestbs

vhich 4{s scheduled to become effective July 1, 1976. i <%

3. VWith the exception of the tests conducted during sanding on i N
joint compound 4R the results of analysis of the thirty-min- é;

ute samples, .using the redeposition technique, wvers coasist- *H

ently higher than thoae obtained by direct analysis of the §|
ten-pinute .samples by a factor of 2~1/2 to 3-1/2. Thercfore, )

it appears that use of the redeposition technique would re.
sult in the apparent concentrations of asbestos im air being By
higher than actually present .and would therefore err nn the S -
“conservative® sida.

Llae'?
i

4. Discounting the results obtained by analysis of the thirty-

=v
. minute samples, for vhich the redeposition technique wvas =53
used, three of the samples collected (mixing of 2D and sand- =
iog oo 4R) indicated concentrations in excess of ten fibers =
per cubic centimeter and are therefors -8 concera as peak if
exposuras. With those exceptions, the problems 1s one of con- A
trolling the tine-veighted average exposures of vorkers to s
asbestos. In that respect, it must be pointed out that the - ﬁb'
sampling results reported herein are indicative of the expo-~ 'S
sures of workers during the mixing or zanding operations and B,
not their. time-veighted average exposure for_ a full workday, A;
. P.
RECOMMENDAT IONS =
o
1, The results of sampling reported herein should be analyzed in 5¢
conjunction with a study of the work practices and routine of 23
- persona engaged in mixing, sanding or otherwise being exposad =3
to joint compounds similar to those used in this study. 1n this 3
way a true evaluation of the time-weighted average exposure of £
.such.workers..to .asbestos .can be made., If it iz true that, as pe
reported by workers used during this test, 1t _would be unlikely . &3
for ap indivi{dual to mix or sand on the joint compounds for '—‘
greater than two hours per woifkday, then the time-wvaighted "aver-
age exposure of such workers to asbestos likely would be wvithin 3
} scceptable livits. Of course, the problem of controlling any . 32
7
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exposures to belov ten fibers per cublc centinmeter vould still
have to be conctended with. . .

rrom the standpoint of being able to eliminate or ninimize the
_problem of excessive concentrations of asbestos being generated

Union Carbide trial exhibit UC-5481: Gypsum Association Report on Evaluation of Exposure to Asbestos During Mix...
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by handling and use of the joint compounds, consideraties should
be given to the folloving aspects.:

8. Tha nost effective means of elininating the asbestos probde
lem obviously vould be to eliminate asbestos from the joint
compound formulations if thix is feasible. Although the spe-

- edfic -role that asbestos plays in the joint compound formu-
lacions 45 not clear it is underatcod that manufacturers of
Joint compounds consider it neceasary that asbestas be in the
fornulations., L.

b. Pros an engineering standpoint, it may be necessary to imple~
ment the following ncasures ia conjunction with wixiog and
sanding of the joint compounds containing asbestos.

1. Mixing of the joint compounds could be dome im such &
vay that the material iz more effactively vetted as it
is Tenoved from the containers or could be done within
an enclosure, with or without mechanical ventilation,
s0 385 to minimire the amount of asbestos fibera released
{nto the breathing zone of the wvorkers.

44. Although the results of the air sampling reported hersein
indicate concentratiens of asbestos fiberxz in excesxs of
acceptable limits, either those currently enforced or
those proposed to be made effective in July, 1976, (¢t
vas obvigcus during ‘..e study that the sandiag process in
general has associatzsd with it exposure of the worker to
tTemendously high concentraticns of total dust. Thers-
fore, 1f means vere implemented to maintain the exposure
of the vorkers te total particulate to within acceptable
linits there would be an inherant control of the asbestos
problem as wvell. Although more extensive in nature, en-
gineering control of the total dust generated by the sand-
ing operatious is. feasible. Such control technigues would

- -include, ‘but not be-limited to, the use of.a wet sanding
‘technique and/or use of a portable local exhaust ventila-
tion system incorporating, as the air moving device, a
unit similar to common industrial vacuum cleaners and bag
collectors. .

The next phase of the tasting program to control werkerx' expo-
sures to asbestos during use of the joiant cement compounds logi-
cally would be evalustions of the various potential engineering
control concepts indicated or inferred above.

.

s Teport prepared by: @71/‘_%2‘/2,

Robert D. Soule, P.E.
Vice-President, Industrial Hygiene Services
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November 1%, 19?3

ING
F EXPOSURE TO ASBESTOS DUR
MIXING AND SANDING OF JOINT COMPOUNDS
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