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INDUSTRIAL PNEUMOCONIOSIS 

PREVENTION AND CONTROL 

By Edmund M. Fenner 
Director, Environmental Controil 

Johns-Manville 

When | was asked to appenr before this 
distinguished medical society and spesk 
on the subject of the prevention and con- 
trol of industrial pneumoconiosis, the 
first thought that occurred to me was 
how interesting and how encoursging it 
was that [, an enginesr and a represen- 
tative of industry, had been invited to 
sddress such a meeting. 

I think that one of the main ressons 
for this positive deveiopment is that med- 
ical science and industry have {ound that 
they can, indeed must, work together 
toward the prevention of occupational 
disease. 

This Is pertly due to the fact that the 
majority of American business leaders 
bave become increasingly aware of and 
concerned about the various occupsational 
health hazards associsted with their 
industries. 

The cooperation between science and 
industry has already achieved some strik- 
Ing resuits, and there is no doubt in my 
mind that this trend will continue, 

The very fact that [ am here this muen- 
ing is evidence of what [ say. [ am here 
because my job within my own company 
Is to coordinate an environmental control 
program designed to eliminste industrsi 
heaith hazards, and to insure that we do 
not misuse the air and water we share 
with our community neighbors. 

8o, let me take this moment to thank 
you f{or this opportunity to speak to you 
today. 

From an engineering point of view, the 
prevention of industrisi pneumoconioss 
depends largely upon the control of respi- 
rable dusts. The achievement of proper 
control has two basic requirements: 

First .. . processes and production 
squipment shouid be designed to be free 
of hazardous dust emissions. This fre- 
quently will require the incorporation in 
the design of properiy enginesred dust 
collection systems. 

Second . . . & {ormal program of indus- 
trial hygiene surveys measuring dust con- 
centrations should be instituted to assure 
that sale leveis are being maintained. 

Of course, in those instances where dust 
concentrations are sbove safe leveis and 
dust collection systems cannot be pro- 
vided, then exposed workers should wear 
dust respirators of s type approved by the 
United States Bureau of Mines. The wear- 
ing of reepirators. | should emphasize, is 
to be relied upon oniy when control can- 
not be achieved otherwise. 

I can best illustrate how a prevention 
and control program works by discusung 
the efforts in this ares of the company 
with which [ am associsted—Johna- 
Manville. 

However, before going into details on 
where J-M is today, | wouid like to go 
back in time and reniew bnelly the past 
history of Johns-Manwnile’s industrial 
hygisne programs, especially with reqard 

Pootnote: Read May 19, 1960, ot Ataatie City, NJ. defore the {oint maion on ehest 
dissasss, elinseal pathology, of the Medical Soctety of New Jarwy, 
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to chrysotile asbestos fiber—my com- 
pany's most important raw matenal, 

Although J-M started in the ashestos 
business some 110 years ago, it was not 
until the late 1920's that scientixts first 
became concerned about & connection be- 
tween occupationsl exposure to large 
quantities of ashestos {iber dust aver a 
peniod of many years and s non- 
malignant lung discase called ssbestosis. 
Johns-Manville's resction was to sponsor, 
in the 1930's, both animal snd human e 
search on the biological effects of as- 
bestos at the Saransc Laboratory of the 
Trudeau Foundation in up-state New 
York. This research continued prowding 
valuable information to asust in planning 
M dust control actinities for more than 
20 years. It established that prolonged 
and heavy exposure did indeed produces 
unique and Identifiable puimonary fi- 

It was the opinion of the scientists that 
conducted this research that it was the 
so~called long fibers of from 10 to 50 
microns 1n_length that were responubie 
for the production of fibrosws. These doe- 

1 

r tora therefore suggested that a threshoid 

limit-of 1.0 million (Thers, 10 micmns ¢ 
longer. per cubie {oot ot atr would e 
ficient _to _elinunate the diwnse, John 
Manvilie adopted tiuns threshold lm 
value. 

The industrial hygiene standards th: 
we strove to attmn, during this penoc 
were considered sulficient=an light of i} 
medical knowiedge that was then aw 
sble. By the mid-1950's, doctors in Gres 
Britain had become concerned about 
possibie link bet ween prolonged exposur 
to large quantities of ssbestos dust an 
lung cancer. Johns-Manville therefore ur 
dertook independently and in concer 
with others in the industry, the sponsor 
ship of & wnde number of scientifie pro 
ects designed to investigate this reportes 
reiationship. This type of J-M sponsore 
research continues to this very day. 

Three of the typical research project 
currently underway, in which Johns 
Manviiie is participating arse: 

1. A [ibrous dust study being under 
taken by the [ndustnial Hypene Founda: 
tion of America. The purposa of thu 
program is to investigate the factom in 

et R T 

sontrol wport. 
| 

Edmund M, Fenner (center), Directow of J-M Eavironmental Control Department. and his two 
smirtants, George L. Swallow (W) and Jemes N. Siegfried (right), eheck 2 plant sovwonmenial 
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volved in the pathogenicity of asbestos 
fiber dust. ' 

2. A seven to ten year environmental, 
cinical, snd epideminiogical study of 
workers exposed to ashestos. This study 
was initisted severnl years ago. It is being 
conducted by the Bureau of Occupstionai 
Safety and Henalth of the Department of 
Heslth, Education and Weifare, with the 
cooperation of the ashestos industry. The 
purpose is to obtain information on the 
bealth effects of exposure to the major 
types of asbestos used in the United 
States. 

3. An epidemialogical study ol the 
Canadian geneml population, including 
several thousand workers in the asbestos- 
producing regions of Quebee. This study 
s sponsored by the [nstitute of Occupa- 
tional snd Environmentai Henith in 
Montreal. Its purposs is to examine possi- 
ble relationships between asbestos expo- 
sure and diseass, 

We are also concerned with other re- 
ssarch work, including a number of 
studies with f{iber giass and other {ibrous 
materials, but [ believe thesa three pive s 
good idea of J-M's Involvement in this 
area, 

These and other studies, inciuding 
those by Dr. Dolil and associates in Great 
Britain, indicated to those of us con- 
cerned with industrial pneumoconiosns 
that their prevention—whether {rom as- 
bestos, or tale, or silica, or diatomaceous 
earth—depends largely on the control of 
respirable dusts. 

Now, what are the actual mechanics of 
preventiona and controt in Johns-Manmnile. 
In the first place, our dust control activi 
ties are not new, We have had processes 
with integral dust control systems in our 
plants and mines {or many years. And we 
have kept watch on their effectiveness. At 
first, our plants were checked by the 
Metropolitas Insurance Company and 
then later by our own industrial 
hygieniste~] might add that J-M hired its 
first industrial hyglenist in 1937, 

+M smoplioyes Ralph Hindmuch adiuss & per~ 
sonal air sampling devics for tesuing on-thetod 
dust concentrations 

A {ew years a3go, we critically exam- 
ined the ef{fectiveness o our control 
programs. 

We asked ourseives what kind of a 
system could we set up that would in- 
clude surveys to check the levels of dust, 
noise and {umes in al] plants and mines; 
an engineering program that would pro- 
vide solutions to the problems found; and 
& monitoring procedure that wouid keep 
close tabs on our overall progress. 

Our solution was to set up a Depart- 
ment of Eavironmental Control. This 
depariment coordinates long-standing 
Johns-Mansnile efforts to improve work- 
ing and community environments: to pro- 
nde added hunh and ufety protection 
for employm and customers; and to con- 
trol “the ' quality of the air and water 
around our planw.” T 

The unique element in this set-up ia 
that ail of these varied efforts are co- 
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ordinated by 1 single, central agency. Of 
course, In todny's discussion, we are most 
concerned with that portion of the de- 

- partment's sctivities which centers on oc- 
*** cupationsl environment—which we define 

s the working coaditions inside our 
« Dlants and mines that could affect the 
. beallh, safety and weilare of our 22,000 

amployees. 

» 

One of the first jobs undertaken by the 
new department was to take a critical 
ook at the Threshold Limit Values we 

< ware using to svaluate dust exposures, in- 
- cluding sshestos {iber exposure. 

/ The Threshold Limit Value for ashes. 
tos fiber dusts had long been 5 mithon 
particies per cubic toot. The value had 
been established by the American Confer- 
ence of Governmental Industrial Hy- 
genists in the 1930's. Johns-Manviile 
used this standard, and in addition, the 
standard of | miilion (ihezs per cubic foot 
that [ mentioned previously as being rec- 
ommended to us by the doctors at 
Saranac Lake. 

TM It might be belpful at this point if I 
explained the difference between a parti- 
cle and a fiber. Simply spesking, s fiber is 
an object with a length to diameter ratio 
ol oot less than three to one, and for 
these standards, a length of at lesst 10 
microns. A particle is defined as any 
material that cannot be classified as a fi- 
ber. The Johns-Manville standard meas- 
ured fibers; the ACGIH standard meas- 
ured particulate—in our surveys we used 
both standards as a yardstick. 

The measurement of asbestos fiber 
dust concentrations sgainst either of 
these Threahold Limit Values required 
the same sampling and analysis technique. 
Samples were coliected by an impinger, 
then particle and fiber counting was done 
under a light microscope at 100 magni- 
fication. This same method of collection 
and analysis would slso be used to 
determine concentrations of silica and 
other dusts. Last year, the American 
Conlerence of Governmental Industrial 
Hygieuists snnounced s new intended 
4 
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Threshold Limit Value for asbestos. ! 
ealitfor limits of erther 2 milllon pacticie 
per cubic foot of air or 12 asbestos fiber 
ovet 5 microna in length, per cub: 
centimeter of air, 

At about this same time, s a reauit ¢ 
the cooperative study with the asbestc 
industry | mentioned earhier, the Unite 
States Public Health Servicw recon 
mended another evaluation techmaque » 
the most accurate method for deter 
mining asbestos {iber dust concentrationr 
This new technique counted fibers and rv 
quired completely different sampling an/ 
analysis procedurss snd equipment, | 
cailed for the use of a personal & 
sampler—an ait sampiing device worn b 
the employes on his job~that collecte 
dust on a membrane filter, The {ibers co. 
lected were to be counted by phase cor 
trast light micoscopy at 430 magnific» 
tion. Since thus membrane filter metho: 
had beren recommended as the mos 
accurate, Johns-Mannile adopted it—eve: 
though it meant we siso bad to chang 
our procedures {or measurement of othe 
dusts—and sven though it meant consider 
sbie cost in sdditional personnel an: 
equipment. 

How do we go about attaining this ne- 
ACGIH standard of 12 fibers per ce. [ Lik 
to think that the methods we use are ¢ 
clinical in nature as those employed b 
the medical profession. A probiem at 
plant or mine location is diagnosed b 
means of an industnal hygiene surve: 
performed by & tesm of industnal h: 
penusts {rom one of our laboratorie 
Guided by the survey resuits and spp: 
cable Threshoid Limit Values, we pr 
scribe the necessary corrective actio: 
Periodic spot checks by our hygienus 
determine the effectivensss of our co 
rective measures. 

Qur instruments are dust, fume an 
vapor directors, and noise level meter 
our cures sre, first: process and equir 
ment changes to reduce dust, noiss an 
fume generation and second, the installs 
tion or improvement of existing cootre 
devices, 

'L--nu 
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Each Johns-Manville plant haa & com- 
plete_ i_n_:_!ua_t.r:x_:l hygirne survey at least 
ance_a _yesr. Plants or opetations with 
potentially high exposures are surveyed 
maore {requentiy—semi-snnually, or quar 
terly, or even monthiy. Qur surveys moni- 
tor dusts such as asbestos, distomaceous 
sarth, crystaline silica, tale and mica, and 
check for vapors, fumes and noise. Each 
production operstion with a potential ex- 

# posure to sn empioyee is checked. 
, Survey resuits are carefully studied. 
y This study enabies us 10 determine i con- 

1 ditions are under controi, or if cor 
: rections aze needed. 

b If corrective measures are required, we 
work closely with plant management and 

o
 

To give you s better ides of how this 
system works, let ms describe one recent 

y example. It desis with the asbestos- 
cement shingle making operstion at our 
Manville Plant in New Jersey. 

-
 

The operstion was set up in the mid- 
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our engineering department in imple 
. menting them. After solutions have been 
3 accomplished, we return to the plant and 
X audit to determine il our goals have been’ 
3 met. 

1930's, with dust control as an integral 
part of the system. Our own industrial 
hygiene records show that our initial dust 
control efforts were successful. In 1968, 
however, the shingle-making operstion 
was drastically revised to increase produc 
tion and to permit the manufacture of 
two new products. When the new line 
went into operation, our initial hygiene 
survey determined that the sxinting dust 
control system required rewimon, Engi- 
neering studies were immediately ini- 
tiated. A completely new control system 
was recommended and installed—at an 
approximate cost of $125,000. Subse- 
quent re-surveys showed that the new 
syntem had reduced dust leveis beiow 
both the ACGIH and Johna-Manwile 
Threshoid Limit Values. We are now sur- 
veying the plant again to determine if the 
fiber counts are below the proposed TLV 
of 12 fibers per cubic centimeter, 

That is how we operate—it is coordi- 
nated, it is scientific, it is thorough, and 
most important of all, it gets the job 
done. I'm not going to try and teil you 
that we've got every singie situstion un- 
der coantrol at this time—becauss we 
don't. What (s important (s that we are 
working on tbe problem, and that we've 

e res wa .’.....-——--'*—. 
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got an efficient approach that will in time 
diminate indusinal pneumocomons in ail 
our plants and munes, 

In summary, | would like to repest 
what [ corsider to be the basic require- 
ments for the prevention and control ol 
industrial pneumoconiosis: 

First ... processes snd production 
. squipment should be designed to be {ree 

of hazardous dust emissions. This fre 
quently will require the incorporstion in 
the design of properiy sngineered dust 
collection aystams. 

Second ...a formal program of in- 
dustrial hygiene surveys measuring dust 
concentrations should be instituted to as- 
sure that sale leveis are being maintained. 
Adoption ol corrective measures shouid 
be incorporated if the surveys show leveis 
shove TLYV. 

And sgain, in those instances whers 
dust concentrations sre above sale levels 
and dust collection systems cannot be 
provided, exposed workers shouid wear 
dust respirators of & type approved by the 
U.8. Buresu of Mines. 

I owust mention that our environmental 
control enginesring program is oaly & part 

8 #uss sount. 

¢ 

of our overall corporate environmental 
heaith and safety activitios, The work my 
department does is clossly coordinated 
with the medical and heallth aspects of 
our total effort. 

Of extrems importance is the fact that 
we have the wholchearted support of the 
management of Jobns-Manville in this 
effort. This 1s not a hail-baked campagr 
to put on a good show. As a company 
Johna-Manville is determined to maoke it 
piants and mines as wile for its empioyee 
as 13 scientifically possible. 

And with the heip of scientists such o 
Dr. Irving J. Selikoff and others, we ar 
extending this concern L0 the people whe 
{abricate snd install our products. On. 
project aimed at this is the Insulatio! 
Industry Hygiene Research Progiar 
which was inaugursted last October st th 
Mount Sinai School of Medicine in Ne- 
York City. My fellow panel membe 
Dr. Selikol!, is director ol this unique cc 
operative effort. The purpose of this pre 
@am is to develop methods for improvir 
the working conditions of insulatic 
workers. The insulation workers { refler - 
are not men employed in insulation ma 
ufactuning plants, such as those operat: 
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An industrial hygienist s the Johoe-Manville Weukegaa industrial Hygieos Ladorsiory perfc 
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Dv. trving J. Selikoff (center). Direetor of the lasuistics {adustry Hypene Research Progrum, 
explaine the technique of ezamining microscopic fibers by means of the micro-marupulator 10 
Albert B, Husehinson (left) president of ihe workers unj and to Johns Manville Vice 
President J. B. Jobe (right). Ressarch Assistant Jo Anne Schwarts opersiss the maaipulator, 

by Jobns-Manville. They are instead the 
men who apply and remove pipe and 
equipment insulations in buildings, indus- 
trial plants and ships. This program is 
being jointly financed by Jonns-mManville 
and the Intermational Association of Heat 
and Frost Insulators and Asbestos 
Workers, with additional financial sup- 
port from the Sprayed Minerai Fiber 
Manufacturers Associstion. The United 
States Public Health Serwice, which is pro- 
viding consuitation and technical assist- 
ance for the project, regards this joint 
voluntary effort as & model program 
which it hopes to see sdopted by other 
industries, 

1 thought It might be a fitting close to 
my remarks to quote to you a statement 

made by the president of Johns-Manviile 
in regard to environmental control. This 
statement shows the solid support being 
gven to this e{fort as a matter of cor- 
porate policy. [ quote: 

“*Clean air and water, and employes 
safety and induatrial heelth are subjects 
of great national importance, and we con- 
sider them to be of the highest priority ot 
Johns-Monuille. 

“Thet is why we recently established a 
new deportment to coordinate long 
standing Johns-Manuille sctivities to im. 
prove working and community environ- 
ments, to provide protection ond safety 
for employees, and to control the quality 
of air and water used and shared with our 
neighbdory. TM 
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