. Mollow the sume metabolic proce

fections from the inhaluien of hac.
terig and fungi exists in several in-
dustrics. Pulmonary anthrax ‘from
the inhalation of dust containing an-

< thrax spores has oceurred smong em-

ployees engaged in the handling of
wuool and the crushing of bones from
infected animals.

105, Fungi (molds) growing on
vrain has been found in the sputum
of workmen shoveling the grain and
are believed to be the cause of out-
breaks  of  respiratory  disorders.

Fungi found in,sugar cane residucs -
‘(hagasse) are believed to be parnt

of the cause of hagassosis, Fungal
spores formed under the bark of

Csome trees have been tamed for
respiratory diflicubtics among cm-

ployees who debark dry logs.

106, Although the incidence of
occupationally related baoterial and
funpal infections is found to bhe
eelatively low, the respiratory effects
can b troublesome and. in the case

of ‘pulmonary anthrax, cven fatal.’
The basic methods of control are the -

same as those ‘for the pacumocanio-

" sin producing dusts, bt sterilization

and disinlection must be added.

Radioactive Dusts*,

107, A radiosctive contaminant
may offer a chemical toicity huzard
in addition to an ionizing radiation
eaposure, and it may be present as
a g, dust, fume, oF mist,

TOR.. Radivactive  contaminants
taken inta the bady may be deposited
in sarious organs wheee they constie
tute sources of internal radiation,

The chemical characteristios of the

rudivactive: contaminant or isotope
determine the argan in which it will
be deponited. The exeection rate is
dlso dependent upon the chemical
nature of the isotope. because the
radivactive isatopes of an clement
< as
do the stable isotopes of that \.‘s'
memt.

19, I & radioiotope has been
deponited in the body, the internal

Cexposure s regarded as cantinuous

until the ixatope is lost by radiologi-
cal or bivlogical Jdecay. In some
citses, exposures may fast a lifetime.

o detailed disdision of radio-
aliv and an esteasive  bibtiography.
we |hr chapter entitled “lonizing Radia.
tan” inthe Avahonr Pro n Mol
tor taduszriol Opy pubished by |
she Nativnal Safety (mmu

100

110, Since' radioisotopes are se-
lectively wken up in individua) or-
gans, they may c:us. only localmd

116. Thé currently recommended
threshold limits of particular dusts
can be found in the most recently

hiichod

irradiation: The ity of
the organ’ dictates the extent of the
hazard of a particular radioactive
substance.
size determine how much of the ac-
tive material will gain access to and
remain in the blood strccam and var-

« ‘ious organs.

111, If radioactive air-borne con-
tamination is known to be present,
control micasures are mandatory. If
the presence of contamination is un-
known but suspected, sampling must
be done 1o determine whether or not
air-borne concentrations of the ra-
dJioisotope are below the lhn.shold
{imit valuc.

112, Good .personal hygh.m. :md
pood operating techniques are much
more important in thé handling of
radicattive materials than in the han-
dling of most other maknals used in
industry.

113, Engincering  controls  for
radiouctive dusts ard similar o those

for other dusts and. depend primarily, |

upon capture at the point of genera-
tion, The difference lies in the fact
that controbs . for radioactive, dusts
must be extremely ofticient. Thresh-
uld limit values for radioactive par-
ticulate matter are very low, and in
some cases 100 per cent ;mu..ncy in

Solubility and particle

ACGIH Iistp.or  the
ACGIH can be consulted. ditectly.

- Information on threshold' limits also ,

can be obrained from the National
Safety Council, state occupational
health agehcies, the American Indus--

- {rial Hygicne Association, and com-

pensation insurance casriers.

11T No one’ knows the exact
concghtration at which men will start
to develop snhqosns. asbestosis, or
Icad poisoning. With some toxic,
dusts, however, experience has been
wide cnough to establish the present
threshold limits as fairly rcliable.

118. For cxampk, if the level of
lead in a workraom is .kept below
0.2 mg” :u m. up.ncn:-: has shown
that casgs Of'luﬂd intoxication will
not occur, E(pt.m.l\Cu. also has
shown that many men can tolerate
lead levels well above 0.2 mg/
*cu m without signs of trouble.

Mineral dusts i '
119, In the Umlcd States, the
threshold timits for mineral dusts
are cxpressed in millions of par-
ticles per cubic foot-of air (mppcl).
The concentration of a mincral dust
is determined by. counting dust par-

ticles that are less than 10 microns *

in size in an aliquot sample after
ling a konown volume of air

‘capture :md tion is req

Permissible Dustiness

114, Threshold limit vulues of
minoral dusts and tovic dusts—that
“is. time-weighted average concentra-
tions considered permissible for ex-
posures of cight hours per day, five
days per week=have been  pub-
lished by the American Conference
of Governmental Industrial Hypicn-
ists. These values have been obtaingd
from the expericnce of many groups
in indusiry and from laboratory
studies v animals. They are re-
viewed annually and changed as nec-
esiary on the basis of experience.

118, These values are set only
as puides for the best practice and
are not to be considerced absolute
values, There is reasupable assur-
ance that occupational “discase will
not occur if ¢xposures are kept be-
low these levels. On the other hand.
vceupational disease is likely to de-
velop in some people if the recom-
mended fevels are execeded consis-
xmll\

in a known volume of liquid. 1n
some European countrics, mincral
dusts are weighed, and permissible
levels are expressed as m:lhgmms
of dust per cubje meter of air (mg/

cu m). in England and some other,

arcas, the number of particles per
cubic centimeter is the current basis
of measurement. ’

120. In comparing United States
and foreign dust counts, it is helpful

to keep in mind that 100 particles *

per cubic centimeter is cquivalent to
upproximatcly 3 million particles
per cubic foot.

121. 1t is difficult to compare
dust counts with results obtained on
the basis' of weight. However, with

" cither type of measurement. a thresh-

old limit can be set as an objec-

. tive, Expericnce has shown that

maintaining dust levels below the
recommended threshold Jimits has

" resulted in a great dccneasc in the

idence of oc

122. Threshold. limits are based
on the percentage of frec silica
where this substance is the impor-

Natlanal Safety Kews, Jone 1983 .
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. -tant cor&ituent of the dust. I sili-
cosis is to be prevented, these limits
must not be exceeded. Concentra.
tions of dusts containing less than
5 per’ cent [ree silica should not
exceed SO million particles per cubic
foot (mppcf). Cancentrations of
.dusts containing from § per cent to

50 Per cent free silica should not

cxceed 20 mppef. Dusts containing |

more than 50 per cent Iree silica
,should be kept at conoenmuons
bclow 5 mppef.

'123. As” nore experience accu-
mulates, original threshold limits
sometimes can be modified. In some
cases, it hys been necessary to lower
the limits, fot the objective is to

_- protect the more susceptible. indi-
viduals.. In a few cases, éxperience
has shown that the limits were too
stringent, ‘and it has been possible
1o raise the limits to allow for more
reasonable controls.

Toxic dusts

124. In all countrics, threshold |
limits for loxic dusts are expressed

in milligrams per cubic meter of
“air. With toxic dusts, the average
levels must be kept below the sug-
gested threshold limits. In”fact, 1t
is advisable to kecp the levcls of
toxic dusts as .lew as practical in
_the specific circumstances. Little in
the way of expericnce or data will
be developed if thelevels are kept
unusuatly tow, but few if any cascs

. of occupational discase will occur
fLom these dusts.

vlsance dusts:

125 Evcn lhough a dust may be
and
not be rccogmud as the dircct cause
of a scrious pathological condition,
its level should be kept as low as is
practical.. Dust levels well below

the supgested threshold limits arc .

desirable.

126. A concentration of 50
“mppef is suggested as the threshold
limit for a number of nuisance
dusts. With good engincering prac-
tice, theee is .o riced for this level
10 be cleeeded. Any reduction be-
low this level wdl increase the com-

Figure 3. Loch of these grinding wheels it parviolly enclosed by on exhaust hood. EHicient locat
exhoust Is ochived by druwing the duat into the hoods, throvgh branch duch, ond i a cantrol
d:a which lecds fo the collection point. (Courtery American Foundrymen’s Society}

be made dustless through control at
the source. This method is always
the most eflective. for it cither com-
pletely prevents the contaminant
‘from cntering the workroom atmos-
phere or limits to safe levels the
amounts that' do escape. in addi-
tion, this method is p.n;rall) the
least expensive.

128. When control at the source
is not possible, other methods may

- have to be considered. Any one or

a combination of the following types
of dust control may be needed to
limit the exposure. |
a. The dusty operation may be en-
closed, with or without a local
exhaust system. An énclosed op-
cration gencrating Jarge quantitics
of dust usually nceds to bhe ex-
hausted, or the dust will lcak into
the surrounding atmosphere. Ex-
amples are sandblast cahinets or
sandblast rooms and the dry boxes
- used to handlc radioactive materials.
. The dusty work may be performed
"in a scparate building or may be
isolated by partitions 1o reduce the
numbee of employesy exposed to
the dust. The employees who are
still being exposed should be pro-
tected by respifatory . protective

-

fort of ploy and imp;
plant housckeeping. -

Methods of ‘Control
J27. Various mcthods of con-
trolling dusts, mists, and fumes arc
avaitable.. Basic cngmecrlng dictates

- where possible an operation should

Notiong) Safety News, June 1963

quip

. A less hazardous material may be
substituted. For instance, steel shot
may be used instead of silica sand
in abrasive cleaning.

. Keeping the’ materials moist may
be a practical means of control,
Examples are the careful and prop-
er wetting down of aisles in 3

|

a

[

'

foundry and the use of water in
dnllmg.

¢. Local exhaust s)slcms may be in-
stalled with virtually:full or partial
enclosure. Examples are an ex-
haust hood on a grinding wheel
(Figure 3) and an exhaust hood at
a bagging or filling operaticn.

{. General room ventilation can be

used to dilute the dust by adding ~

large quantities of air and thus.

preventing build-up of dJust gon-

centrations. Examples of this meth- -
" od are roof fans and rool moni-
tor windows. But it gencrally .is
inefficienl and ¢xpensive to attempt
to control contaminants by dilu-
tion. .
§ The dusty work may be performed
at.night or on week-ends to reduce
the number of employees exposed.
Cleaning dust accumulations from
overhicad beams. for instance, is
preferably done during a weekend:
© The cmployces who arc exposed
shuuld wear apprapm(c type of
p Y prolective equip
h. The number of working hours at
the panicular exposute can be re-
duced. However, other methods-of
- control are preferable. .
i. Use of respiratory protective equip-
ment apgroved for the exposure
by the U.S. Burcau of Mines can
give excellent protection against
all types of dust. but in most cases
_should be comsidered as a tem-
porary contro]l measure. In a
sandblast rcom. however. air-sup-.
plied hclmcls usuaily arc rcqulred
¥ dunng P
Respi ¥ protective

!
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