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2 A plant manager who belicves
that be has 3 toxic or irritating dust

?mblemshouldmullacompeum [

mosphere, a control program may be

required. In such a case, three steps

must be taken:

& The properties of the specific dust,
fume, or mist and its possible
physiolagical effects oo empioyees
must be ascertained.

*This data sheet covers 1otie and irrie
wting air eonumina!m cn:oun,cud.‘-

IN INDUSTRY

This date sheet is ene of @ series
published by the Nationel Sefety
“Council, reflecting esperience frem
meny seurces. Not every ecceph
oble saferty precedure in this
field s aecessarily included, This
dute sheet sheuid net be con-
fused with American Safety Stond-
ords, federal lqws, insurence re-
quirements, tlale lgws, rules, reg.
lations or t el ardt

Ty

b. The panticular exposure must be
evaluated by dust counis or by
chemical analyses of air samples,
and & step-dy-step analysis of the
operations must be made to find
the areas where employees are ex-
posed o hazardous amounts of
the material. The operational anal.
ysis also should determine how
the dust, fume, or mist is dispersed.

¢ Appropriste methods of control
must be provided where indicated.
The type and extent of controls
will depend upon the physical,
chemical, and toxic properties of
the dust, fume, or mist, the evalua.
tion made of the exposure, and the
operation that disperses the con-
e The . :

needed for lead oxide dust, for
example, would not be needed for
"

industry. It does no¢ incl s
of the explosive propenties of such air
borme particulaie marter.

dust, since much greater
quantities pf limestone dust can be
tolerated.
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4. Except for the skin diseases.
most occupational diseases are ac-
quired by inhalation of material.
Lung tissue is by far the most efficient
medium the body possesses for ab-
sorbing materials. In addition, the
surface ares of this lung tissue aver-
ages 55 square meters or about 590
square feet.

§. Centdin dusts that reach the
lungs can pass directly into the blood
stream and be absorbed over a long
period of time. Othess may stay in the
lungs and set up local irritant or dam-
aging action.

6. Toxic and irritant dusts can
also be ingested in amounts that may
cause touble. If toxic dust swal-
lowed with food or saliva is not sol-
uble in body fuids, it is eliminated
directly through the intestinal tract.
Toxic materials that are readily sol-
uble in body fluids can be absorbed
in the digestive system and picked up
by the blood.

7. A third way in which toxic
and irritant substances may enter the
system is skin absorption. Many or-
ganic compounds, such as TNT, cy-
anides, and most aromatic amines.
amides, and phenols, can produce
systemic poisoning by direct contact
with the skin. Conuct of toxic and
irritant dusts with the skin alio may
result in skin irvitation.

8. As compared 1o inhalation,

Q.
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- 23. Dust paruciss are, of course,
attzacied by gravity. Their seuling
rate through still ait will vary with
their size, density, and shape. Mi.
croscopically small particles seule out
more slowly than larger particles be-
cause of their relatively minor densi-
ty and because of their being in-
fluenced by Brownian movement.
Mineral particles larger than 10 mi-
crons will settle out relatively fast,
The estimated seuling rates for silica
dusts i stll air are given in Table L.
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nated. Hence the §:
of largzr dust particles may be de-
layed. The larger particles of irrie
tant dusts can cause immadiate effacts
in the upper respiratory system.

27. Ragwesd pollen, which var-
ies from 18 10 25 microns in diameter
can cause hay fever {rom its action
in the upper respiratory system. This
type of dust and oiher allergenic
types, as well as bacterisl and
irritant dusts, can cause difficulty
even in the larger air-borne sizes.

28. Whea dust-laden air is in-
haled, some of the larger particles are
trapped by the hairs in the nose.
Other dust particles are removed
from the 3ir as it passes over the

TASLE I. SETTUNG RATES
FOR SILICA DUSTS
Time to

Fall 1 Foot

Size in Microns {minutes)
0.25 590.0
0.50 187.0
1.00 540
200 . 145
5.00 - 2.5

Y

24. Most of the particles in air-
borne industrial dusts are small. Be-
cause of air currents, the fine parti-
cles in dust clouds at an operation
will remain suspended in the work-
room air for relatively long periods
of time. The smaller dust particles,
moreover, will travel farther away
from their point of origin than will
the larger particles 50 that the far-
ther dust is from its source, the
greater the percentage of small par-
ticles it contains.

Inhalation of Dusts, Fumaes,

and Mists

25. With the exception of such
fibrous materials as asbestos, dust
particles must usually be smaller than
S microns in order 10 enter the alveoli
of inner recesses of the lungs. Al-
though a few panicles up to 10
microns in size may enter the lungs
occasionally, nearly all the larger
particles are trapped in the nasal
passages, throat, larynx, rachea, and
bronchi, from which they are expec-
torated or swallowed into the diges-
tive tract,

26, When larger particles of cer-
tain toxic dusts are apped in the
upper respiratory passages, they
€3n be absorbed by the body fluids
in the nasal passages and in the

moist membranes of the nose,
throat, and other portions of the
upper respiratory system.

29. The bronchi and other re-
spiratory passages are covered with
a large pumber of tiny, hairlike
cilia or microscopic whiplashes,
which aid in the removal of dust
trapped on these maist surfaces. The
cilia, all bending in one direction,
make a fast stroke toward the mouth
and 3 slower return stroke. This
acuoa tends to push mucous and
deposited dust upward to the mouth
so that the particles can be ex-
pectorated or swallowed.

Retention of dust

30. Many swdies have been made
in an effort 10 determine the amount
of dust that is retained in the lungs,
but there is no simple answer (0 this
question. It has been shown that
the size of the dust particles, the
rawe of respiration, the density of
the dust in the air, the efficiency of
the dust-catching mechanism, and
probably many other [actors are in-
volved.

Sizes of particles inhaled

31. Although an occasional dust
particle of larger size will enter the
lungs, particles less than 3 microns in
diameter are the most likely to do so
and thus have the greatest oppor-
tunity to cause a physioiogical re-
action. In silicotic lungs. for example,
dust particles under 3 microns gready
outumber larger ones, and many
particles are less than 1 micron.

32. Ia the case of very fine
fibrous asbestos dust, an exception
occurs in the size of paniicles ia-
haled. Many fibers up to 100 microns
long have been found in the luags

Figuie 1. Meral veletilizod by the Newt of weld.
ing loter tondenwes ‘o farm o fume. Oa miy
Sench.welding i . himes are

ot their peint of arigin by ¢ pregerly lecared
lacel enhover i {Conrrary a
Favadrymen's Seciety)

of asbesios workers at autopsy. A
typical fibrosis caused by asbestos
is produced by fibers ranging from
20 10 50 microns in length, but only
a few microns wide. )

Physiolegical effacts
33. The physiological. reactions

caused by the inhalation of air-

borne particulate marnter will vary
with different types of dusts, fumes.
and mists. The reactions include:

a. The cardiopul Yy reacti
which of the p
nioses, such as silicosis and asbdes-
tosis. In centain cases, specific types
of lung pathology result. and the
heart may be affected (cor pul-
monale} when the fibrasis is ad-
vanced. In other cases. ‘there is

inly just an acc lation of a
relatively inert dust in the lungs.

b. The systemic reactions which are
caused by toxic dusts of such ele-
ments as lead, manganese. <cad-
mium, and mercury, by their com-
pounds, and Dy certain organic
compounds.

c. Metal fume [fever which results
from the inhalation of finely divid-
ed and [reshly generated fume of
zine or possibly of magnesium or
of their oxides. This is 3 trannient
conditioa.

4. Allergic and sensitization feactions
which may be caused by inhala-
ton of, or skin contact with. such
materials as organic dusts from
flour, grains, and some woods and
dusts of a [ew organic and inar-
ganic chemicals.

e. Bacterial and fungus infectians
which occur [from inhatation of
dusts containing active ofgamsms.
such as wool or fur Jum contain-
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SILCATES =

{Compounds made vp ol ilicon, oaygen, and ene or mare metals with or
without hydragen. These dusts covie nomspecilic dust reactians, but generally
de net interfere with pulmanary function or rewlt in divabiliey

Fuller's sarth A hydrated »ili fumi d d with lerric oside. Used as @ 338 mppefr
fillar medium and os a umlyu oud catalyst carrier end in coimetics end [
imecticides.

Koohin A type of day compowed of mized iilicates and vred for refractaries, ceramia, 50 mppete
tle. ond steneware,

Micn A large graup of silicotes of varying compatition, byt similar in physical proper 20 mppcte
ties. All have excellont deavege end can be 1piit inia very thin sheen. Used
in viecrrical inmsulanen.

Pociand cament Fine powder i povnds of Gme, el Wica, and iron eaide. 50 mppcft
Used & construction m'-ud.

Slicon Bluish-black, very hord crystals. Used os abrasive and refractecy material. $0 mppcit

carbide
(Corborvadum}

Teole A hydreus magnesium slicate vied In coramics, cosmetica, paim, and phare 20 mppeft
macsuticals, and s e filler in 300p, putty, end plaster.

Vermicuie Aa szpended mice (hydrated megaerium-aluminum-iron ulicate). Used in light- 56 mppctt

weight eggregates, imulation, fentilizer, and il conditionen, e @ filler in
rubher and peints, end es o catalyy cerrier.

{Threshold limits .iven for substances in “Silicates™ group are for compaunds eanmmn; less than § per cent crysaalline silica. For
230

m containing more thaa 1 per cemt silica, calculate threshold limit from formula

" Tag anthrar spores or wood bark
of grain dust contzining parasitic

Pneumeoconioses
34. Pneumoconiosis comes from
three Greek words that mean “lung,”
“dust,” and “abnormal condition.”
The present generally accepted
meamag of the word is merely “dusty
® The kind of dust inhaled
detemunes the type of condition or
injury. A oumber of organic dusts
are capable of produeung lung dis-
cases, but not all these discases
are classified as pneumoconioses be-
cause they are not all & “dusty con-
dition™ of the lung.
3S. In very rare cases, enough
dust had been inhaled to cause
“mechanical’ blockage of the air™
spaces. Flouwr dust has been known
10 cause this coodition. Some dusts

wem s g e gy -

miy be esseatially inert and remain

_in the lungs indefinitely with no

recognizable irritation, and a few
like limestone dust may be gradually
dissolved and eliminated without
harm.

Silicosis

36. The most important lung dis-
case caused by the inhalation of
mineral dust is silicosis—well-known
in_industries where crysualline free
silica dust is present, such as foun-
dries, glass manufacturing, granite
cutting, mining, and tunneling in
quartz rock. It is found throughowt
theworld.mdmthepmuhnhad
many names. such as miner’s asth-
ma, grinder’s eonsumpnou. miner’s
phthisis, potter’s rot, and stone-
mason’s discase. The same occups-
tional disease, however, is meant by
all these names, and it is caused by
dust from crystalline {ree silica, us-
ually quaruz (see Table II).

37. Although considerable prog-
ress has been made in dust control
in industry, men stll develop sili-
cosis in plants and on jobs where
dust control is not adequate. Engi-
neering control is sull the basic

” means of prevénting this disease, and

dust control equipment and proce-
dures must be carefully maintained.

-
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38. Definition. Silicosis has been
defined as “a disease due 10 breath-
ing air conuining silica (SiO;)
characterized anatomically by gener-
alized fibrotic changes and the de-
velopment of miliary nodulation in
both lungs, and clinically by short-
Dess of bteath decreased chest ex-
pacity for work,
absence of fever, increased suscep-
tidility to tuberculosis (some or ail
of which symptoms may be present),
and by characteristic X-ray find-
ings.™® .

39. Factors of influence. Sili-
cosis has been known to manifest
itself afer widely differing periods
of exposure to silica dust. Appar-
ently, development of the disease
depends upon:

a. The amount and kind of dust in-
haled.

b. The percentage of free silica con-
tained in the dust,

¢. The form of the silica.

d. The size of the particles inhaled.

€. The duration of the exposure.

““Report (Joint) of the Commritce on
Pacumoxoniosis and the Commuiee on
Siandard Pracices in Compensauian of
Occupationat Diseases.” Yeor 8ool. 1911
American Public Health Assocrauon. 1790
Broadway, New York 19. p 100
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phsiological effects of these prod-
ucts’ have not been well defined.
Until inore experience with human
beings is available, it i believed
these products should be handled
with care.

$7. Free silica and silicates. Free
silica is uncombined silicon dioxide
($i0;). Silicates contain silicon
and oxygen combined with other ele-
ments in 2 mare complex molecule.
Analyses of minerals, particularly in
geological reports, are sometimes re-
poried as percentages of oxides,
which may include S§i0.. AJ30,,
K30, Fe.0,. The Si0, reported in
such chemical analyses is the total
of the silicon dioxide present, both
the free silica (if present), and the
silics combined in the mineral. Such
analyses are not reliable ‘indications
of the silicosis potential of the
material,

58. 1t is uncombined or free silica

severe than that caused by the silica
acting alone.

60, With the exception of asbes-
tos and some talcs, the silicate dusts
do not ordinarily cause a serious

- disabling Jung condition such as is
produced by free silica. Much highes
levels of silicate dusts than of free
silica dust can be tolerawed.

61. In many industries, men have
warked with silicate dusts that con-
ained no free silica without devel-
opment of disability or of nodulation
in the lungs. The X-ray may show
shadows indicating dust deposits in
he lungs, but the pneumoconiosis is
essentially harmless. However, par-
tially disabling pneumoconioses have
been reported where men have
worked for long periods of time in

very high concznirations of certain
silicate dusts,

62. Disabling  pneumoconioses
from exposure 10 abnormally high
conceatrations of mica. tremolite
taic, and kaolin dusts have been de-
scribed in the literature. The clinical
signs are not the same for these sili-
cate dusts as for (ree silica. but the
symptoms can be marked,

63. The body does not have ade-
quate defense against indiscrimi-
nate amounts of dust of any kind.
Therefore, aithough specific symp-
toms have not been described for
many mineral dusts. the general ex-
perience would indicate that dust
levels should be kept within thresh-
old limit values or below (Table 11).

sbestosis

64. Asbestos is 2 general term ap-
plied to several minerals having a
fibrous character. These asbestos
minerals are hydrated silicates of
magnesium with variable amounts of
iron. les 4 P ium,
and aluminum present as impurities,
65. Asbestos._ when inhaled pro-
ces fibrous tissue in the lungs of
men and animals. It has been
that fibers of asbestos must
present for the uction of
s103is. Other ﬁliapl:oxdninenls of
the same chemical composition but
nonfibrous in form produce no re-
action or a relatively mild reaction,
but not the severe reaction of fibrous
asbestos dust.

66. These facts lead to the con-
clusion that asbestosis is mainly the
result of physical irritation of the
Jung dsssye and not of a chemical
action, which is thought 10 be one of
the causes of silicosis. It is suspecied
that Jung cancer may be induced by
asbestos. However, there is no im-
pressive amount of evidence to sup-
port this assumption.

67. The fine air-borne fibers of
asbestos can pass through the upper
respiratory wact 10 the lower parts
of the lungs 1o cause irritation and
to form “asbestos bodies™ where the
fibers are encapsulated. This diffuse
fibrosis probably begins as a “collar™
about the terminal bronchioles.
There is evidence that other min-
erals having a fibrous character can
produce a reaction similar to that
of ashestos. Fiber glass, however,
docs not produce such a reaction.

U. S. Public Health Service of the

[8. Following a study by the

asbestos textile indusuy.® it wgg
tecommended that the dust concen.
tration be kept at less than § mppc!
10 prevent asbestosis. Evaluation of
an exposure to abestos dust is baseg
on the roral amount of dust because
it has proved out in practice thar
if the fine dust is kept delow the
suggested threshold limit. the concen-
tration of injurious fibers will also
be kept within safe imits.

clcosis

69. As used in indusiry. “ralc”
is a very gencral term. To the geolo-
gist. talc is a hydrous magnesium sili-
cate, which may be a relatively pure
mineral or. may be mixed with tremo-
lite or with dolomite depending upon
where it is mined. The term “tale™ is
applied ially 10 carb.
mixtures that have the same general
feel and physical properties; it also
is applied to pyrophyllite. 3 hydrous
aluminum silicate, which frequenuy
is mixed with a high percentage of
quartz. The free silica generally
found with pyrophyllite can cause
silicosis. It is therefore essential 10
know which talc is being used in
order to evaluate a specific dust ex-
posure.

70. Talcosis is usually associ-
ated with tremolite talc. This disease
produces changes in the lungs and
symptoms similar to those of as-
bestosis.

ate

Anthrocosilicesis

711, Anthracosilicosis, 3 complex
form of pneumoconiosis, is a chronic
disease caused by breathing air con-
taining dust that has free silica as
one of its components and that is
generated in the various processes
involved in mining and preparing
anthracite (hard coal)*® and. 10 2
lesser degree, bituminous coal.

72. The disease is characterized
anatomically by generalized fibrotic
changes throughout both luags and
by the presence of excessive amounts

—TOrevien. W. C., Dalla Vale, J. M.
Edwards, T. 1. Miller. J. W.. and Sasen.

* R. Ra A Study of Asbestasis in the As-

destos Teatile Indusiry, V. S. Public
Health Bulletia No. 241, U. S. Public
Health Service, Washinpian 23, D. C.
1938,

** gnthracatilicosis among Hard ool
Miners, U. $. Public Mealth Bulletn No.
221, U. S. Public Mealth Service. Wash-
inglon 23, D. C. 193,
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e TABLE M. SELECTED TOXIC DUSTS AND

PR

FUMES (Csnninved)

Threshald Limit
ia Milligroms per

Substance Oescription and Efecn Cubic Meter of Aie®

Mangonese Sivery grey metal, Maturdous from 50
inhalotion of fumes or dust.

P hi h I Dark<olared flokes. Harmful  dust. 0 (skin®*)
Emits 102ic fumes when heared.

. » lyeilow) Peis mainly by inhalat: Severn a.1
bura hazord from skia contact.

Picric acid Yelow crystals or Niquid. Eaplotive— 0.1 (skin* ")
paricularly metallic soln. Emits texie
fumes on decompositien.

Selanium compounds  Tosicity varies somewhat according e 0.1
the selubility of the specific com.
povnd. Often couses contact dermatitis.

Sodivm hydreside White, defiquescent pieces or lumps. 2.0
Has severe ection upen oll body tasue.

Tellurium Similar 1o selenium chemically end in - %]
physiclagical etfecn.

Titanium dioside White te black powder. Considered in 150
the ruisance categeory.

Trinitratelvane Colarless te yellow menaclinic crrvmh, 1S tkin*")
Emins toxic fumes of esides of nitrogen

-, - when heated 10 decompéshion. Highly
poissneus ezplasive, .

Urenium 0.03 (miuble com-

Vanodivm pentazide

Zine ozide

Highly tosic end o redistien hazerd
shet . ol PR

q

Yellow te red cryvighs. Acts chiefly &
o irritant 1o the canjunctive end
m' red.

Amerphous white er yellew n;d«.

0.23 (‘-u;lubh com
pounds)

0.5 tdust)
0.1 tfume)

50
fume The pawder i susentielly nontosic, but
freshly genersted fume may couse
matel tume fever.
Tirconivm Mast compeunds ere inselvble snd 50
compounds hove low teaiciey.

*These threshold limit values were adopied by the American Conference of Governe

mental Indusirial Hygienists in 1962,
“*The word “skia® in this table indi

that the sub

the skin to

contribute (o the caposure.

of the individual, may be alarming
in a general X.ray screening pro-
gram. On clinica) examination of in-
dividuals showing the X-ray mark-
ings, however, oftes no disability or
symptom can be found.

81. These shadows are frequently
encountered when the dusts contain
atoms of relatively high molecular

example, can show very marked
shadows on X-ray films without pro-
ducing signs of significant pathology
(barium dust that is soluble in the
body fluids can give a toxic reaction).

82. lron oxide, particulacly ex-
cessive fume from welding opera-
tions, may produce siderosis with a

weight because the heavier atoms are
fairly opaque to X-rays. lasoluble
barium dusts and tin oxide dusts, for

m e, ———

pig ion of the lungs (black in
welders and red in iron ore miners)
without disability. The X.ray shad-
ows prodaced by the ron oxide in

.- [ N

the lungs are somz«hat similar 10 the
shadows from silicosis. Becauss of
this. similasity, differential diagnesis
is often difficult, and heavy expesures
to iron oxide dust and fume may lead
to medicolegal problems. It is theze-
fore imponant w contral iron oxide
exposures even though siderosis is
not disabling.

83. Limestone, marble, lime. gyp~
sum, and portland cement dusts ap-
parenddy have no serious effect even
after long exposures. Also, many sili-
cates and other minerals have not
caused impairment in individuals in-
haling the dusts, and the resulting
pneumoconioses are generally classed
as benign.

Toxic Dusts and Fumes

84. Systemic reactions are caused
by toxic dusts and fumes of various
elements and their compounds and
by certain organic compounds. All
metallic fumes are irritating. especi-
ally when freshly generated. Indus-
trially important metals and their
compounds that can have a toxic
eflect when the dust or fume is in-
haled include arsenic, antimony, cad-
mium, chromium, lead. manganese.
mercury, selenium, telurium, thall-
jum, uranium, and a few others.®

85. The effect of some metals,
such as magnesium and zinc, appears
to0 be transient. Only limited data
are availadble on the cxotic and rare
earth metals.

86. Although the dusis and fumes
from metals with low toxicity do not
need as much attention as the dusts
and fumes from highly toxic metals,
they should not be neglected or
disregarded. The metals with low
toxicity are controlled more readily
b greater can be tol-
erated, but theis dusts and fumes
should be kept at reasonable levels
since excessive amounts of any of
them can be harmful (Table 11)).

Lead poisoning

87. Although exuremely scvere
cases of lead poisoning are rare 10
industry today, lead exposures must
be controlled to prevent even the
moderate symptoms, which can be

*See the following National Salery
Council Data Sheets: Aznt.monmy and Ity
Compaunds. 408. Arseac end lts Inor.
ganic Compounds, 499; Codmum. 312,
Leod, 443; AMagnesium. 426, Munguarese,
306, Mereury, 203, Titunium, 488, Zinc
and Zinc Oxide, 287, Zirconium Pander,
38 :




i ez it the sten of buge
teria and fungi exists in several in-
dustries. Pulmonany anthrax [from
the inhalation of dust containing an-
thrax spores has ocsurred among em-
ploy¢es engaged in the handling of
w0l and the crushing of bones from
nfected animals.

10S. Fungi (molds) growing on
grain bave been found in spurum
of workmen shoveling the grain and
are believed to be the cause of out-
breaks of respiratory disorders.
Fungi found in sugar cane residues
(bagasse) are believed o be part
of the cause of bagassosis. Fungal
spores formed under the bark of
some tress have been blamed for
respiratory difficulties among em-
ployees who debark dry logs.

106. Although the incidence of
occupationally related bacterial and
fungal infections is found 10 be
refatively low, the respiratory effects
can be troublesome and. in the case
of pulmonary anthrax., even fatal.
The basic methods of control are the
same as those for the pneumoconio-

sis producing dusts, but sterilization

and disinfection must be added.
Radioactive Dusts*

107. A radioactive contaminant
aay offer a chemical toxicity hazard
in addition t0 an ionizing radiation
exposure. and it may be present as
3 gas, dust, fume, or mist,

108. Radioactive contaminants
taken into the body may be deposited
in various organs where they consti-
tute sources of internal radiation.
The chemical chacacteristics of the
radi i or isotope
determine the organ in which it will
_be deposited. The excretion rate is
also dependent upon the chemical
nature of the isotope: because the
radioactive isotopes of an element
follow the same metabolic process as
do the swble isotopes of that elev
ment.

109. If a radioisotope has been
deposited in the body, the internal
exposure is regarded as continuous
until the isotope is lost by radiologi-
cal or biological decay. la some
Cases. exposures may last a lifetime.

N
¥e¢ G

°For 3 detailed dicussion of radio-
acuvity and an extensive bibliagraphy,
see the chapier entitled “lonizing Radis-
lion” in the ducidens Prevention Munwel
fue Induvrinl Operatiyns, gublished by
the National Safery Council,

110. Since radisisgiopzs 21e se-
kectively wken up in individual or-
gans, they may cause only localized
irradiation. The radiosensitivity of
the organ diciates the extent of the
hazard of 3 particular radiocaciive
substance. Solubility and panticle
size determine how much of the ac-
tive material will gain access 10 and
remain in the blood stream and var-
ious organs. )

111. If radioactive sir-borne con-
tamination is known to be present,
control measures are mandatory. If
the p of ¢ ination is un-
known but suspected, sampling must
be done to determine whether or not
air-borme concentrations of the ra-
dioisolope are below the threshold
limit value,

112. Good personal hygiene and
good operating techniques are much
more imponant in the handling of
radioactive materials than in the han-
dling of most other materials used in
industry.

113. Engineering controls for
radioactive dusts are similar 10 those
for other dusts and depend primarily
upon capture at the point of genera-
tion. The difference lies in the fact
that controls for radioactive dusts
must be extremely eficient. Thresh-
old limit values for radioactive par-
ticulate matter are very low, and in
some cases 100 per cent efficiency in

TR SBPRSEL
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116. The currenily recommeag.y
threshold limits of particular ¢yage
can be found in the most receay
published ACGIH list, or n;
ACGIH can be consulted direcity,
Information on threshold limits ajee
can be obtained from the National
Safety Council, state oezupational
health agencies. the American Indus-
wrial Hygiene Association, and com.
pensation insurance carriers,

117. No one knows the exact
concentration at which men will siart
10 develop silicosis. asbestasis. or
lead poisoning. With some toxic
dusts, however, experience has been
wide enough to establish the present
threshold . limits as fairly reliable.

118. For example, if the level of
lead in a2 workroom is kept below
0.2 mg ‘cu m, experience has shown
that cases of lead intoxication will
not occur. Experience also has
shown that many men can tolerate
lead levels well above 0.2 mg:
cu m without signs of trouble.

Mineral dusts

119. In the United States, the
threshoid limits for mineral dusts
are expressed in millions of par-
ticles per cubic foot of air (mppcf).
The concentration of a minczal dust
is determined by counting dust par-
ticles that are less than 10 microns
in size in an aliquot sample after

p and is T

4

Permissible Dustiness

114, Threshold fimit values of
mineral dusts and toxic dusts—that
is. lime-weighted average concentra~
tions considered permissible for ex-
posures of eight hours per day, five
days per week=have been pub-
lished by the American Conference
of Governmental Industrial Hygien-
ists. These values have been oblained
from the experience of many groups
in industry and from laboratory
studies on animals. They are re-
viewed annually and changed as nec-
essary on the basis of experience.

115, These values are set only
as guides for the best practice and
are not to be considered absolute
values. There is rcasonable assur-
ance that occupational disease will
not occur if exposures are kept be-
fow these levels. On the other hand.
occupational discase is likely to de-
velop in some people if the recom-
mended levels are exceeded consise

tently.

pling a2 known volume of air
in a2 known volume of liquid. In
some European countries, mineral
dusts are weighed, and permissibl
levels are expressed as milligrams
of dust per cubic meler of air (mg/
cu m). In England and some other
areas, the number of panicles per
cubic centimeter is the current basis
of measurement.

120. In comparing United Siates
and foreign dust counts, it is helpful
t0 keep in mind that 100 particles
per cubic centimeter is equis alent 10
approximately 3 million parnicles
per cubic foot.

121. It is difficult 10 compare
dust counts with results obtained on
the basis of weight. However. with
either type of measurement. 3 threthe
old limit can be set as an objcc-
tive. Experience has shown 1hat
mainiaining dust levels betow the
recommended threshold hens has
resulted in a great decrease in the
incidence of occupational diseases.

122. Threshold limits are Sascd
on the percentage of free wlca
where this substance is the 'mpor-
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nevertheless, should ot be coa-

sidered as & universal substitute

foc adequate local exhaust re-

moi_al. elimination of the ¢on-
or [FH

129. Many states and municipal-

ities have dust control codes or or- °

dinances with which employers
must comply, In 2 few states, for
instance, written a of plans
must be obtained ”l:!?nl
exhanst system- i3 installed,
employer should therefore
siate and municipal dust
uirements.
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by isolation, process revision, or
substitution of less harmful mate-
rias. Even though a process has
been isolated, it may still require
2 local exhaust system.
132 A local exhaust system con-
sists of four principal parts:
& Hoods o¢ other inlets, into which
the airdome conuaminamt @&
drawa,

e £ b o 5 bb’s s - Lm e e e

b. Ducts, to carry Uie cuniaimifiated
air 10 a ceatral point -

¢ Dust and fume collectors, to clean
the air before it is discharged.

4. A fan and motor 0 keep the air
moving through the system,

133, While each of these pants
should be designed and installed to
perform its required function with
respect to the sysiem as a whole,
design of the exhaust hood demands
the greatest care. The degree of
control of dust at the point of gen-
eration or dispersion is determined
by the shape of the hood or degree
of enclosure, the location of the
bood and its distance {rom the dust
source, aod the rate of flow of air
into the hood. A poorly designed
hood can make an exhaust sysiem
ineflective, .

134, There is no standard hood.
In every case, the hood must be
designed to fit the specific opera-
tion and to make the exhaust effec-
tive without interfering with the
operation (Figure 4). Among the
factors 1o be considered ace the nat-
ural air currents in the room and
other exhausts or windows in the

area. -

135. The hood should be shaped
10 conform to the shape of the area
of dust producion so as to secure
reasonably uniform air velocity over
this area, A hood which does not en-

ith its opening as close as possible

136. The bood opening, or pant
of it, should be located so as to re«
directly dust that is throwa

slong 3 well-designated path
(Figure 6). The directional energy
material can thus be used

rectly into the face of the hood.

137. The faa should be of suffi-
cient capacity 0 maintain the re-
quired air capture velocity at the
point of generation of the dust. la-
ternal baffles should be instalted to
guide the air Sow where it is most
geeded. Flanges should be provided
whecever possible to reduce the air
Bow from areas where oo dust is
produced; that is, air-flow contours
should be coatrolled.

I38. Eovcmigh me saust b sup-
plicd 10 the room from the outside 1o
replace the air that is removed by
the exhaust system. Othersise.
there will be interference with other
exhaust systems in the area ar with
gas or oil flames in neardy furnaces.
Great difficulty has occurred whese
a0 cxhaust system caused a slhighty
gegative pressure in a2 room cone
aining 2 gas furnace. As a3 result
ais came dowa the furmace flue,
and the area became contaminated
with carbon monazide from the fur-
aace.

139. With small exhaust systemns,
air that is removed usually ean be
teplaced by infiltration flow, but
larger exhausts may nesd a positive
air supply (Figure 7). An adequate
supply of make-up air, tempersd
when necsssary, is one of the most
frequently overlooked fundamentals
of ventilation. Air always should be
supplied in quantities equal 10 or
slighdy in excsss of the amounts
exhausted.

140, The size of the ducts, the
type and size of the dust collectors,
and the type and size of the fan
and motor (explosion-proof where
necessary) are among the other fac-
tors which must be considered in the
design of an exhaust system. Pre.
venting ignition of a combustible

Figuee 5. Te wehieve the proper erhover ais
welocity, the hoods for there bacrel fyrnaces
" be poridencd ot dese te e lurnete ipsvn
o pracicel. Such pesitianing is made peunbie
Ay wavakng the hbosds on ¢ ieailey wwipended
from on sverhoad wach. (Covrtesy American

Sole Shes Co)




L 2-id fot be wssiicoled.
The -periodic medical examinations
provide a good opportunity for ia-
sruction of employees in various
personal hygiene measures.

157. Good washing facilites,
clean lunchrooms, and clean work
clothes can help prevent additional,
even though minor, exposure to
toxic materials. Alsa, contaminated
work clothes should not be taken
bome where a2 toxic dust could
contaminate the home or expose
other members of the {amily, These

dations b manda-
tory where such materials as beryl-
Gum and radicisotopes are handled.
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