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« 

ZVALUATION OF EXPOSURE TO ASBESTOS DURING 

MIXING AND SANDING OF JOINT COMPOU
NDS 

GYPSUM ASSOCIATION 
° 

Denver, Colorade 

LHTRODUCTION 
. 

The Cypsum Association retained Ceorge BD. Clayton and Associates tefl 

condvet an industrial hygiene survey at & test s
ite loested in Deane 

ver, Colorado. The purpose of the survey was to deteruine th
e con- 

centrations of airborne asbestos to which workers were exposed 
dut- 

iog wixing and sanding of joint cement c
ompounds and to interpret the 

results in terms of potential health hazards with
 particular refer- 

ence to regulations promulgated under authorit
y of the Occupational 

Safety and& Health Act of 1970. This study was conducted on November 

19, 1973 by Mr. Robert D. Soule of Clayton and
 Assoctates. ‘Results 

of that study are reported herein. - 
4 

e 

BACKGROUND , 

The Gypsum Association, lecated at 1603
 Orrington Avenue in Evanaton, 

Illinois is a trade association which represents te
n to fifteca ine 

dustrial companies which are engaged in 
the nanufacture of products 

incorporating gypsua or gypaua-like mat
erials. As with nose induse 

trial concerns, the activities pf the GCypsua Association have become 

more broad with the passage and impleme
ntation of federal regulations 

such as the Metal and Non-Metaliie 
Mine Safety Act and the Occupa- , 

tional Safety and Health Act. Techuical comuittees eomposed of pero
 

sonnel from companies comprising, the Cypsun Association have been ¢$- 

tablished with particular interest in t
he occupational safety and 

health field. O£ particular concern in-this respect’
was the poten- 

tial hazard associated with exposure of 
workers to -airborne asbestos 

during mixing and sanding cf compounds
 used to seal cracks and joints 

formed during installation of wallboar
d material. Although the spe- 

eific formulations used by the various
 companies manufacturing and 

supplying the joint compound vary,{t 18
 understood that essentially 

all of them incorporate asbestos in the preduct whether a8 a ary cog~- 

pound or a ready-mix product. 

In order to evaluate the exposure of vorkers to asbestos during han- 

dling-and use -of the joint, compound products, the Cypsun Association 

decided to undertake a tes€ progran d
uring which several products 

vould be mixed and sanded. George D. Clayton and Associates vas ree 

tained to collect and analyze aamples which 
vould represent the ex- 

posure of workers engaged in the study.
 The tests were performed on 

November 19, 1973 in a development of townhouses k
nown as King’s Mill 

Townhouses, which were under con
struction in a suburban area nor

th of 

Denver, Colorado. 

POTENTIAL HEALTH HAZARD ASSO
CIATED 

WITH EXPOSURE TO ASBESTOS 

ring to various mineral silicates. | 

dustrial applications finelude chryso-- 

d magnesium silicate), amocite, 
Asbestos if a generic term refer 

The types used most videly in in 

tile, or "white asbestos” (a hydrate 

GP 009209

Union Carbide trial exhibit UC-5481: Gypsum Association Report on Evaluation of Exposure to Asbestos During Mix…
ACL Doc 19911 · Page 2 of 13

Published by AsbestosClaims.Law

asbestosclaims.law/library/19911/2

https://asbestosclaims.law/library/19911/2


tetas . 

- ox “grey asbestos” (an tron wagnesium silicate), crocidolite, or 

"bine asbestos" (8 sodium tron silicate), tremolite (se calcium mage 

nestum silicste), and anthophyllite (another from magnesium Silie 

cate). Of these, chrysotile accounts for over 90 percent of the . 

total usage of asbestos in this country, with smoaite and crocido- 

lite being the only other types used to any significant extent. 

‘habestos exists ‘uaturally in bundles of extremely fine fibers which -—* 

can be subdivided easily into many sualler fibers. The petestial 

health hazard associated with exposure to aabestos is that of inhala- 
‘ 

tion of airborne fibers resulting in'a type of pneumoconiosis referred
 

to as “asbestosis." Small asbestos fibers can pass readily through 

the upper respiratory tract and be daposited in the terminal bronachi-«- 

oles of the lung. There, they produce a local irritation which the ; 

body attempts to overcome by initiating a tissue response resulting 3 

in the encapsulation of the fibers and consequent formstion of ‘“asq 

bestos bodies." If sufficient quantities of fibers are inhaled over;- 

an extended period of time, a generalized diffuse peribronchiolar 

fibrosis can develop. This pulmonary fibrosis can impair the crans- 

fer of oxygen across the aveolar meubranes and result in respiratory
 1 

insufficiencies, or even cardise fatlure. It has been determninead, , 

through toxicological and epidemiological studies, that long fibers, i 

20 to SO micrometers in length, are most active in the production of 

the fibrosis. Fibera shorter than about tvo micrometers in length, 

are practically without an irritating effect. There is some evidence ' 

thet other minerals having fibrous characteristics can pr
oduce sisi- 

lear reactions. 
. : 

Many recent studies have indicated an association between exposure 

to asbestos in both industrial and urban atmospheres and an increa
se 

in @ relatively rare type of lung cancer known as
 mesothelioma. Ai-~ 

though it has not been possible to establish a conn
ection with asbes- 

tos in all cases of this disease, there is a strong correlation be- 

tveen exposure to crocidol: «= and occurrence of mesotheli
omas. Other 

types of asbestos have beec implicated to a much leaser extent. Hav- 

. ever, this “sew hazard” has received such public attention b
ecause 

it has been suggested that very mininal, non-oceupationsal exposure 

can be sufficient to produce the disease in sone individuals. 

For wany yeara the Awerican Conference of Covernmental -Industrial Hy=- 

gienists has recommended a threshold limite value (TLV) of five mile 

lion particles per cubic foot of air (mppcef) for all types of asbes- 

tos-bearing dusts containing less than one percent crystalline sili
ca. 

The threshold limit value is defined as the concentration of an air- 

borne contaminane to which it is believed that nearly all workers can 

be exposed for continuous and repeated vork days without experiencin
g 

advetse effects. The TLV of five uppef vas based on the itmping
er sage 

pling technique which was selected aa the standard method in the early 

epidemiological studies of occupational exposure to esbestos. with 

this method, afr is drawn through an impinger containing vater
 and 

the total particles (beth graing and fibers) in an aliquot of the 

sample,are counted using light-field microscopic techniques. 

Within recent years, because of the increasing concern about asbesto
s 

in the environment and the resulting need for a more relevant sazn- 

pling methed, the American Conference of Governmental Industrial 
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| Hygienists has proposed s TLY of Five. fibers (greater thePrrennrcrou- » 
meters in length) per cubic centineter of sir, This atanderd is based . 3 

on the manbrane filter technique vith actual microscopic fiber count~ § 

- dng at 400-450X magnification using phase contrast illumination. rf; 

‘The Occupational Safety and Health Administration (OSHA) 
has estabe ~ BS! 

lished the above concentration (five fibers, greater then five nicro@- PY 

meters in length, per cubie centineter of air) as an emergency stande 
< 

ard and have announced that, effective July 1, 1976, the scceptable 2: B 

ldetc for an eight-hour. time-veighted average exposure “ill be tee 4 

duced 2¢ evs fibers cs. is sidision. OS8a Sas eszastished she cose 3 
centration of ten Fibers (greater than five micrometers ia lengek) a0 

per cubic centimeter of air as an acceptable cetling concentration. 
42] 

Workers shall noe Se exposed to concentrations of ssbestos in excess a 

of this value, regardless of duration of exposure. . ya 
. . { aos 

. 3 

SAMPLING AND ANALYTICAL METRODS . ae 

The air sampling conducted to evaluate exposures of vorkers to asbes- 
a 

tose was all of the “breathing zone" type. These sauples vere col- . 

lected by draving air through 37-mm diameter nenbrane filters (Millie | BS 

pore Type AA) at a rate of about two liters per minute using susli, 
i a 

battery-operated pumps .(Mine Safety Appliances Company, Hodel 
G). The Fie 

sampling units vere worn by the workers engaged in either 
sixing or . ee 

sanding the joint compound; the pump vas attached to the bels and 

the saapler head fastened on the outside of the worker's shirt 
at ar 

approximate breathing zone height. Thus, these samples vere Trepre- |. aa 

sentative of the time-weighted average conditions to which the nen . 7 

were exposed during the sampling period. The sampling head consisted > 

of a three piece cassette (Millipore); during sampling the 
face cap we 

vas removed and the filter ves used in an “open face" mode.with the 

filter positioned slightly downvard so as to minimize dust 
falling 

direetly onto the filter. , v4 

Sampling vase conducted for the entire duration ef the uixing cpera- 
S 

tions but because of the higher anticipated concentrations 
associ- e 

ated with sanding of the joint compounds it was decided to change gt 

filters approximately every ten minutes. Sampling during the sand- +3 

ing on the various joint compounds vas conducted over a total period eS 

of sixty winutes. Therefore six consecutive ten-minute sanples vere 7 

obtained for each sanding test. In addition to the ten-minute tests, a9 

sanples were collected over thirty-minute periods as well, i.6., two : 

consecutive 30-minute samples for each sanding test. After collec- % 

tien of each sample the filter cap was tepleced and the cassette, 
or S 

sacpler head, was sealed innediately and prepered for transfer to the Fy: 

analytical laboratory. 
x 

The method of counting asbestos fibers was cssentially the same 
68 BN 

thet used by the U.S. Public Health Service for the enumeration of 

asbestos dust on membrane filters. The deseription of this method x 

firat appeared 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 (1968). 
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In summary, the method consisted of the
 following steps. 

A pie-shaped section of each sam
ple vas mounted on @ standserd 

microscope siide using &@ high viscosity solution of 
membrane 

filter im « lr) eixcure of d
iethyl oxalate and dinethyl 

phtha- 

~—"-- ‘yate co render the filter transpa
rent. The asbestos fibers 

vhich were on the surface of the 
filter were thes counted using 

a .10X eyepiece and « 40X objec
tive with phase contrast illum

ina-~ 2 

tion. 

A number of fields, selected at random across the sam
ple, suf- 

fictent to reveal a mininus o
f 100 fibers vere exanined an

d - 

fibers greater than five microme
ters ian length were counted. 

Any particle having an aspe
ct ratio of three or great

er vas cone | 

sidered to be a fiber, Although it vas conceivable that
 there s 

vould be fibers of paper or other mater
ials present on the file / 

ters which vould have been disl
odged from the wallboard during

 

the sanding operation it did uot a
ppear thet these were of any 

adverse consequence during the a
nalysis of the samples. AlcKough 

. 40 is realized that the count
ing technique is not specific i

a ‘ 

‘terms of being able to identify th
e chemical nature of the fib

ers q 

present in the senple, all of th
e fibers observed in these sas-

 

ples appeared to have physical features characteristic of asbas
~- 

tos fibers. 

W
w
r
e
g
r
n
r
r
r
 

For those samples collecte
d over & thirty-minute period, and 

‘which vere too- heavily le
aded to evaluate directly

 under the . 

microscope, the collected material on 
the filters was dislodged

 ~ 

in a highly purified dist
illed water bath using 

ou ultrasonic 

unit (Dynasonic Corporation,
 Model G6 generator a

nd Model 1T6 

tank) and diluted to one liter. 
An aliquot of the resulting

 

suspension was drawn, passed
 through 4 membrane filter 

(Milli- 

pore Type HA) and was then snalyzed acco
rding to the procedure 

described above. 

PRESENTATION OF RESULTS 

A total of four joint compound produc
ts were used during thie study. 

These products (two dry wix and two “ready m
ix") vere supplied by 

- 

tvo..manufacturers .whose ide
ntities vere not known to t

he investiga- 

tor. The products were identified 
by code (2D, 2R, 4D and 4R); & 

nueber referring to the supplier
 and the letter indicating whe

ther 

the product vas & “dry" of "
ready-mix" compound. 

onducted during the uixi
ng of 

n wll four joint come 

Exanmination.o£ these 
The resulcs of che sampling pro

gram c 

the two dry mix products an
d sanding tests o 

pounds are presented in Tables 1 through IV. 

daca revealsthe. following: 

2D, the worker was exposed 
Ll. During mixing of Joint Compound 

greater than five mictoe 
to a concentration of 31.4 fibers, 

meters in length, per cubie centimeter ef
 air. 

generated during the sand- 
2. The amount of total particulate 

2D wae so great that direct 
ing operation on Joint Compound 
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analysis of the ren-sinu
te samples vas not possi

ble. Anale : 

yates of the thirty-minu
te sauples, which 

were redeposited, 

indicated an aversge concentrat
ion of 39.4 fibers, greater v 

than five micrometer
s in length, per cubi

c centimeter of ait.
 

The results of analyz
ing four of the six t

en-minute sauples 

collected during sa
nding on Joint Comp

ound 22 indicated a
n 

average concentra
tion of &.2 fiber

s pert eubie centim
eter; ° 

two of the samples v
ere too heavily load

ed to anslyze di- 

rectly. Results of analysis 
of the two thirty-min

ute’ sasq 

ples collected dur
ing the sanding os

 Joint Compound 22
 indi- 

cated ao average 
concentration of 

11.1 fibers per e
ubie cen 

timeter, & factor of over 
2.5 times as high

 as che average 
. : 

obtained from analy
sis of the tan-ninu

te samples. 
, 

3 

The sample obtai
ned during the m

ixing of Joint C
oupound. 4D 

indicated & eoncentration of
 7.6 fibers, great

er than five 

microseters in length, per cub
ic centimeter of a

ir. te i 

Results of analyz
ing four of the 8

t% ten-ainote san
ples ‘col- . 

lected during th
e sanding on Joi

nt Compound 4D 
indicated an T 

average concentrati
on of 4.4 fibers p

er cuble centimeter
. . 

Analysis of the two thircy-mi
nute sanples, whi

ch vere sub- i 

‘jected to the r
edepositing pro

cedure, indicated an ave
rage . 

concentration of
 14.8 fibers per

 cubic centimete
r, & factor 

of 3.4 times a8 
high a8 results 

cbtained fron th
e cen-minute 

' 

sanples. 

The results of analysis of fi
ve of the six samp

les obtained 

during the sandi
ng on Joint Comp

ound 4R indicate
d on avert~ 

age concentratio
n of 10.8 fiber

s per cubic cen
timeter. Re- 

suits of analysis ef 
the two chircy-s

inute samples i
ndicated 

an average conce
ntration of 9.7

 fibers per cubic
 centimeter, 

a valve essentia
lly the same as 

that obtained f
rom analysis 

ef the ten-ninute
 samples. 

Six of the thirtee
n ten-minute sampl

es obtained during
 sand- 

ing on the four
 joint compound

s indicated con
centrations 4a 

excess of five fi
bers per eubie ce

ntimeter. Both mixing 

operations genera
ted asbestos cone

entrations in excess of - ' 

five fibers per cub
ic centimeter. 

- 

Two of the thirteen
 ten-minute sauples

 colleeted during t
he- . 

‘sanding tests indic
ated concentrations 

in excess of ten 

fibers per cubic 
centimeter, the acceptable ce

iling conceo- 

tration. One of the two m
ixing operations 

generated an as~ 

bestos-in-air con
centration: in excess ef ten 

fibers per eubic 

centimeter. 

of the four produc
ts tested, sanding of 2k and 

4D resulted 

in concentrations les
s than, but approaching, the current 

acceptable limit for continuous expos
ure © workers, five 

fibers per cub
ic eentimeter.

 preduct 4k con
sistently pro-

 

duced very high 
concentrations 

of total dust w
hich obscured 

the asbestos fibers on the sam
ples. 
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ee Tt . on 

. CONCLUSIONS €3 

The folloving conclusions are presented on the basia of observations i 
and measurements made during the study reported herein. ™ Foy 

1. Based on the results of the ten-ainute samples, it is appere iS 
ent that the exposures of workers engaged in mixing and sand- = RS) 

. --ding of the-varfous joint cospeunds' used during this test vould oe 
be to concentrations approaching or exceeding five fibers, me. 
greater than five micrometers in length, per cubic centineter ce 
of air. e ° 7 i 

CA 
2. %Ic is clear that persons engaged in the mixing and sanding of {| te 

joint compounds siailar to those used during this test vould =< sh 
be exposed to concentrations of sirborne asbestos in exceas ’ a 
of two fibers per cuble centimeter during the entire course ‘ 
of their vork. This value is the proposed acceptable limic ky 
for an etgbt-hour time-weighted average exposure to asbeasths 
which is scheduled to become effective July 1, 1976. 1 = 

3. With the exception of the teste conducted during sanding ona i es 
joint compound 48 the results of analysis of the thirty-mine 23 
ute samples, using the redeposicion technique, were consist- =F 
entiy higher than those obtained by direct analysia of the at 
teneminute samples by a factor of 2-1/2 to 3-1/2. Therefore, 3 
it appears that use of the redeposition technique vould ree . <5 
sult in the apparent concentrations of asbestos in air being 45 
higher than actually present -and would therefore err on the Fe 
“conservative” side. Pa 

4. Discounring the results obtained by analyais of the thirty- ak 
- minute samples, for which the redeposition technique vas <4 
used, three of the samples collected (mixing of 2D and sand- = 
ing on 4R) indicated concentrations in exceas of ten fibers ps 
per cubic centimeter and are therefore @ concern as peak ax 
exposures. With those exceptions, the problem ts one of con- a 
trolling the time-weighted average exposures of vorkers to Pas 
aabestos. In that respect, it must be pointed out that the : ig 
aampling results reported herein are indicative of the expo- ‘a 
aures of workers during the mixing or sanding operations and = 

not their. cime-veighted average exposure for a full workday. xed 
. ey 

RECOMMENDATIONS 

1. The results of sampling reported herein should be analyzed in é 

conjunction with a study of the work practices and routine of o 
~ petsonsa engaged in mixing, sanding or otherwise being exposed aa 

to joint compounds similar to those used in this study. In this ina 
way a true evaluation of the time-weighted average exposure of ivf 
,puch.workers..co.esbestos can be made, If it is true that, as ptt 

Teported by workers used during this cest, it.would be unlikely é3 

for an individual to aix or sand on the joint compounds for ef 

greater than two hours per workday, then the time-weighted -aver- 

age exposure of such workers to asbestos likely would be within hae 
acceptable linits. Of course, the problem of controlling any Ry 
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exposures to below ten fibers per cublie centineter would still 
have to be contended with. ; . 

° 

- From the standpoint of being able to eliminate or nininize the 
__..problem of excessive concentrations of asbestos being generated 

by handling and use of the joint compounds, considerations should 
be given to the following aspects. - 

The nost effective means of eliminating the asbestos prob- 
lem obvicusly vould be to eliminate asbestos from the jJofat 
compound formulations if this is feasible. Although the spe- 

-eifie-role that asbestos plays in the joint compound foraue 
lactons is not clear it is understood that manufacturers of 
joint compounds consider it necessary that asbestos be in the 
formulations. .- . 

Prom an engineering standpoint, it may be necessary to imple- 
ment the following measures in conjunction with wixing and « 
sanding of che joine compounds containing asbestos. 

i. Mixing of the joint compounds could be done in such « 
way that the material is more effectively vetted as it: 
is renoved from the containers or could be done withia 
an enclosure, with or without mechanical ventilation, 
so 88 to minimize the amount of asbestos fibera released 
date the breathing rone of the vorkers. 

Although the resules of the air saupling reported hesein 
indicate econcentratiens of asbestos fibers in excess of 
acceptable limits, either those currently enforced or 
those proposed to be made effective in July, 1976, it 
was obvious during ‘.e study that the sanding process in 
general has associated with it exposure of the worker to 
tremendously high econeentrations of total dust. Theree 
fore, 1£ means vere implenuented to maintain the exposure 

of the vorkers toe total particulate to within acceptable 
limits there would be an inherent control of the asbestos 
problem as vell. Although more extensive in nature, en-« 
gineeting control of the total dust generated by the sand- 
ing operations is. feasible. Such control techniques vould 

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

ad. 

The next phase of the tasting program to control workers’ expo- 
sures to asbestos during use of the joint cement compounds logi- 
cally vould be evalustions of the varfous potential engineering 
centrol concepts indicated or inferred above. 

& report prepared by: 

. 

Gk rstOSionde 

Robert D. Soule, P.E. 
Vice-President, Industrial Hygiene Services 
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EVALUATION OF EXPOSURE 
TO ASBESTOS DURING 

MIXING AND SANDING OF JOINT COMPOUNDS 

GYPSUM ASSOCIATION 

Danver, Colorado 

November 19, 1973 . 
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