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UP-TO-DATE INDUSTRIAL HYGIENE

WHAT'S NEW IN INDUSTRIAL HYGIENE
Opening Remarks

By JACK RADCLIFFE

Supervisor Industrial Safety Section, Ford Motor Co.; Past Chairman
Occupational Health Hazards Committee, NSC Industrial Conference
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This cegsion 13 co-sponsored by two groups,
the American Industrial Hywiene Association
anvd the American Association of laduserial
Nur<e<. There will be four key speakers and
the cabjects tend to mter-relate. At the con-
< the papers we will have a ques-
d answer period,

Witht the co-span~arship of the Nmerican
Indusirtal Hyegtene  \=<zoctation vl the
crican Assoctidion of Indastrial Nurses,
ave ont the platfenm with ns today thar
voprestdentss First, Wil T MeCor-
ik, preswdent of the \merican Indostrial
Huviene Assoctation and \ssistant Director
i chnrge of Occuapattonal Hygiene i the
Medieal Department of  Inland Steel Com-
cany, Chieaco. He s also a member of the
Americinn Society of Safety Engineers, and
many  other  related  satety  amd  hygiene
Croups.

cU g

e Amertcan Tnduseriad Hygciene Ns<ocia-
ten ieomast pleased to b a0 co-sponsor of
thts program on Up to Date Industrinl J -
siene. oam particularly pleased har the
Gdtes who miake up the membership of the
Nmerican Association of  Industrind Nonses
are also co-sponsors this morning.

In cur company, the groups who are con-
cerned with the health of workers both di-
rectlv and indirectly enjoy a cordial and co-
cperative relationship with each other, This
fas veen a benetit to hoth workers aned the
company alike. 1 think it is extremely hm-
portant that those of us who have interests
in thie well being of people have the oppor-
tunity to meet together as groups periodical-
v to share our iiformation and 1o
those in the common goal that we have. The
program this morning consists of outstand-
ing speakers; I'm sure each has a message

nssist

or the

Tor us to tike back 1o assist o i oonr pro-
crant, Tt cives me gremt rep-
resent the American Induastral Hvoiene As-
socintion this morning and to bring yvon
areetings from s members,

pleasure 1o

Radclitfe:
The prestdent of the Nmeriean Association
N P . . .
of "Todustrind Nures i< emploved with the
Canie Tamp Division of Hieneral Maotors Cor-
poration. She is noregistered nurse and has
done hospital work, private duty, supervision,
last 22

and  industriad nur<ine Jdurine the
cears, has worled g ooy connntttees aud
LIVCR NN pers, Nie Is o oSt active

member of  the medustrial narses in this
country. \Widhout them, our medical, hveiene,
and safety provrams would be lackimge, 1's
my pleasure to introduce to vou the presudent
American Association o Industrinl
Nurses, Mrs, Edna Watson,

Mrs. Heabson:

We are most fiappy 1o have been invited
to comsponsor this <esston i e Sarety Conts
aress and, on behalt o the Doard o Di-
rectors ol the Amertean \<wctation of In-
Justrind Nurses, T othank vou for being able
to shire this experience with vou,

Asmdustrial nurses, we are especially
mterested i all phases of safety and hy-
wiene i oour various  job  situations, As
mdividuads we are vitadly concerned with
<arety at home, school, onthe highway, or
wherever we fd ourselves in a community
ering, not onte Tor onrseives and Fuomiliies
ot to he better informed and thus more
effective as occupational health nurses,

We hear much today about the team ap-
proach to health, preventive medicine, and
concern for the whole man, botit on the job
and away from work. We believe that it
takes a combined effort of all of us to




realize the conl of @ satfe, headthy environ-
ment in which we work, hve, and piav. It
takes kuowledge, understanding and coopera-
tion to lewe an ctheient, etfective  safety
program. That is why we are pleased to have
a part it this sesston and you are to he con-
gratulated in making it possible for all of
those who are tnterested nosafety to come
tocctier to <hare jdeas and learn what part
they canr play e the accomplishment of an
ctfectual progranm.

We as industrial nuarses need ta learn to
be better prepared to care for the health and
safety of workers on the job ad to be able
to answer questions about safety away from
work. s an asseciation, we're glud to be a
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participant in this worthwhile project for
we are desirons of doing all that we can to
fulfill the purposes of our organization, This
we can do by taking part in meetings such
as this with other national associations who
have similar goals and purposes, Since health
and safety are so closely related, _\‘()l‘l cannot
have a wood health program without a good
safety progran. One complements the other.
for s healthy productive worker must have
a safe work environment,

By working together, to pecognize safety
hazards and cooperating to eluninate them,
we can make the environment of the Ameri-
can  indnstrial - worker  the healti:n,
safe, and productive place i the world.
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WHAT HEALTH, SAFETY AND PLANT PERSONNEL
SHOULD KNOW ABOUT DUSTS, FUMES, MISTS,
GASES, VAPORS, AND NOISE

By WARREN A. COOK
Professor of Industrial Health, Department of Industrial Health,
School of Public Health, The University of Michigan,
Ann Harbor, Mich.

A quick answer to what should be known
by health, safety, and plant personnel about
hazardous materials used in the plant is—
everything! Practically, the extent of the
knowledee must necessarily fall somewhat
short or this Utopian goal. There are a
number of categories of information which
should be known. 1 propose to explore a
number of these.

Perlips the most eritically needed mforma-
tion is that concernine materials which may
cause serious illness or death withont the
worker realizing thar he is being subjected
to a dangerous atmosphere. An example of
sucl material is one which has resulted in
ounly some 20 deaths as reported in the
literature over the last Afty vears, and only
three reparted cases stnce 1936, Certainly,
such o matertal should not deserve too great
emphasis among - the myriad of substances
which compete for a place in the overall
knowledge of health, safety, and plant per-
sonnel. But let us consider what the actual
facts may be.

[ fanvary, 19606, a worker in Califor
was  brazing metal parts, using o «dlver
solder. AT Shiie two hours of work,
began to feel bad and the next dav ex-
perienced some tightness of the chest, was
coughing, and telt that he had been expesed
to too much welding Tume. As the conditeon
worsened, he called a physician and
agreed that he must have permitted hin
to be exposed to excessive welding 1
He was treated  symptomaticaily.  On
fourth morning affer the exposure he
found dead in bed. Within a short time arzer
this, a sccond worker on the same job T2
came affected. By this time, it was known
that the silver solder contained over 20 ror
cent cadmimm and that the conditienn was
actually due to excessive exposure to cmi-
minm fume. Following the report of -
fatal and accompanying nonfaal case. i)
additional cases were reported to the Cail
fornia Bureau of Occupational Health, three
of these fatal. A detailed account of the
circumstances of the two initial cases i< to
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be published soon by Dr. Hector P. Blejer
of the California Department in the Journal
of Occupational Medicine.

Here we have an example of a material
which does not immediately become exces-
sively irritating; one concerning which we
have not had too many publiched reports of
difficultv. Very possibly, the reason for this
was that cases may have occurred but, being
sporadic, they have not been recognized nor
pubhshed.

Since a welder or a worker engaged in
brazing operations mayv have been using
solders over the years containing no cad-
mium, and then such a solder is required for
the next day's work, it is vital that not only
the health and . satety personnel but also the
foreman in charge of the operation should
be well informed concermng the hazards
from cadmium oxide fume.

Another cxample of hazardons materials
in this category is chlorinated naphthalene.
This waxy material is melted in order to
impregnate wire or cable insulation or clee-
tricad condensers. The vapor from this syvn-
thetic wax condenses in the air above the
melting pot as a fume. On being inhaled in
excessive amounts it may causc serious and
even fatal liver damage.

Among the earlier fatal cases as result of
such an exposure. one worker dicd with a
diagnosis of yellow atrophy of the liver. At
that time there had been no such cxperience
with this material and it was thought that
the fact that this worker was a rather heavy
drinker may have led to his death. A\ sccond
worker continued the operation. \When he
developed a liver condition which also termi-
nated fatally, but with no history of alcoholic
beveraze complication, investizations were in-
stitated which definitely implicated this liarm-
less looking and non-irritating synthetic wax
as the producer of these liver conditions.

As further categories of knowledge con-
cerning hazardous materials, we should in-
clude those materials actually in use in a
plant, together with those which may be
contemplated for early future use. Possibly
the best and earliest source of information
concerning such materials is through the
purchasing agent. Accordingly, it is strongly
recommended that z close Liwisun be set up
between the purchasing agent and the health
and safety personnel so that early informa-
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tion will be provided concerning materials
in use and these which are to be ordered.

These materials may hest he discussed in
categories related to their physical and physi-
ological propertics.

Among the most tmiportant categories are
the dusts that produce the pucumoconioses.
In the major industries involvimg exposure
to silica dust, there tends to be a good knowl-
eduee of the fact that too much of these dusts
will cavse a lung condition which may be
Jisabline, Where the dust may contain crys-
talline free silica, such as is the case with
molding sand in the foundry, or granite dust
in A quarry or stone cutting shop, it is well
nnderstood that the greater the percentage
of free silica in the dust the lower the dust
concentration should be in order to avord
the development of silicnsis, It 15 known that
workers  <hould be given periodic N-ray
examnation, and that the extent of the dust
exposure should be determined by air anal-
yvees, with control measures such as will be
discussed later in this session.

T.ess knowledeeable, as a rule, are health
and safety personnel concerning such ex-
posures in those operations where crystalline
free sihicn may be used rather incidentally
in an operation at a plant not normally con-
aidered 1o be a dusty industry. An example
would be the use of silica tlour as a fller
in a paint mixture or as inert material in a
varicty of products.

Asbestos has been much in the daily news-
papers over the Jast year or two, not so
much because of its action in causing as-
bestosis, but because of the association of
a cancerous condition known as mesothelioma
which has been found among workers with
ashestos in far greater incidence than among
the general population.

Talc and seapstone powders are used in
such industries as rubber goods manufactur-
ing, and may introduce appreciable amounts
of such dusts into the air. Whereas most
dusts made up of silicates are esesntially
inert and, as such, as much as S0 million
particles per cubic foot of air may be con-
sidered acccptable, these two minerals have
been found to produce disabling pneumocon-
iosis in lesser concentratinns with the result
that no more than 20 million particles per
cubic foot of air is considered within safe
limits,




This, however, is not the whole story in
connection with talc and soapstone. Not in-
frequently, these two materials are found
to have some quartz content; this may be
as much as 20 per cent. Application of a
formula given in the Threshold Limit Value
list of the American Conference of Govern-
mental Industrial lHygienists to a tale or
soapstone dust with 20 per cent quartz limits
the exposure to only 10 million particles per
cubic foot of air. Conscquently, when such
materials are heing used, it is essential to
have the additional bit of knowledge as to
percentage of crystalline free silica.

Somewhat the same situation occurs in
connecction with a dusty material made up
of diatomaccous earth, a form of amorphous
silica. The natural material has been found
to cause a disabling <ilicosis when the ex-
posure exceeds 20 million particles per cubic
foot. [However, where the diatomaceous earth
is subjected to a calcining operation, some
of this amorphous free silica changes over
to the crystalline form known as cristo-
balite. Depending upon whether the diatoma-
ceous carth is calcined with or without a
flux, the percentage of the cristobalite may
be in the order of 20 per cent or 30 per
cent, the latter with the flux calcining, Ap-
plyving the ACGIH formula, these calcined
datomaceons earths should be kept etther
to 10 million particles per cubic foot or to
seven million, in order to avoid lung injury.

In the category of metals, we would ex-
pect that all health and safety personnel are
familiar with lead as an occupational hazard
and that proper precautions are taken to
prevent excessive exposure. In spite of this
general knowledge, lead poisoning cases con-
tinte to occur in industry, not only in the
industries that have produced the greatest
number of cases over past years. After a
report in the literature that lead poisoning
cases were occurring in plastic manufacturing
in Italv and a zubsequent report of such
cases in this industry in France, a group of
lead poisoning cases occurred in a plastic
manufacturing operation in this country.
Possibly 1f a close relationship had been
maintained between the purchasing depart-
ment and the health and safety personnel,
the exposure might have been brought under
control without occurrence of cases.

Beryllium is well known as a producer
of serious and fatal occupational disease
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cases, and it is felt that much of the haz-
ard was removed when manufacturers or
fluorescent lights agreed to omit hervilium in
their phosphors in June 1049, This metal has
many desirable properties and i3 finding in-
creasing nse in a diversity of operatons, In
all plants where high temperature resistance
metals or ceramics may be used, the heaith
and safety personnel should be alert to the
introduction of this material. As an indica-
tion of relative hazards, the exposure to
beryilium should be kept to about a hun iredth
of that considered permissible for lead.

It would scem that everybody is well in-
formed concerning carbon monoxide, tie cas
which is responsible for more exposures
than any other, and also the gas resp .nsible
for the greatest number of cases cf {fatal
asphvxiation. In areas where there i3 an
active possibility of cecape of gases cantain-
ing carbon monoxide, there tends 1y "2 an
increasing use of multipoint carben men-
oxide alarms., Such installationz have teen
placed in a nnmmber of hlast fur: i
where carbon monoxide concentra::
gas are in the order of 26 or 27 per sunt

Fortunately, for most fuel gas purpozes
natural gas s coming into increasing use and
this, of course, comains no carbon meonoxide.
Furthermore, where in cariier vears <upple-
mentary  was supplies have been provided
through water-gas or producer-gas installa-
tions, these are todav being replaced by
liguified petroleum gas with no carbon mon-
oxide content. Tt is, of course. important
always to keep in mind that imperfect com-
bustion of natural gas or LPG will preduce
a suflicient amount of carbon monaxide to
cause asphyxiation. Cases of carbon mon-
oxide asphvxiation have nccurred cuver the
years on Monday mornings where coid syvs-
tems are being heated with natural gas. Fere.
the impingement of the hurning gas on cld
surfaces interferes with complete combustion
with markedly greater amounts of carben
monoxide in the products of combustion.

Among the gases which might well te
listed with those which may cause sudden
death is hydrogen sulfide. The worst case
of libcration of hydrogen sulfide in an oc-
cupied area occurred in Poza Rica, Mexico,
where liberation of hydrogen sulfide at a
gas and oil field caused 22 deaths and several
hundred cases of sufficient severity to re-
quire hospitalization. Wherever hydrogen
sulfide is being recovered from petroleum
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