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Tabls 5 .... Dust Concentration Ranges

_— Gradns per 1000 | Milligroas per
Location Cafe | . Cobic Meter
Rural and suburban dutnct.s. 0.02-0.2 0.05-0.5
.$0.04-0.4 0.1-1.0
0.1-2.0 0.2-5.0
0.24.0 0.5-10
Ememvely dusty factories .
OF MiNes....... ..ooveevnnenn 4400 10-1000
Minimum explosive concen- .
trations. . ...l 4000-200,000 | 10,000-500,000 _.
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Radioacts ials present problems which make them
distinctive. The eoncentrations at which most sneh materiale
are hazardous are much lower than hazardous concentrations
of ordinary materials, and, 8s a result, special electronic
instruments must be used to detect these hazardous levels,

The ventilation eng;neer faces some difficult problems in
dealing with radioacti tion, although these
differ only in degree from ordumry N.l’ poliution problems,
b of the ext: ly low ions for
radicactive materials. For certain sensitive industrial plants,
such as those in the photographic industry, the problem is one
of lseepmg the contamirants from getting inside the plant. If

* | grain per 1000 cu ft = 1.3 mifligrams per cuhic meter,
1 oa par eubio foot = 1 gram per liter = 1000 gramw per cubin meter.

visor to operate his equipment in accordance with good prac-

twes md vnnous a.u' pollution ordinances. In the case of in- ',
the engi has the bility of

d 4 syst which minimize the plckup of -

useful ma\‘uu.ls, and of providing proper collection equip- -

ment to reduce the amount of material discharged to the

atmosphere, in accordance with good practice and existing

RADIOACTIVE AR CONTAMINANTS?

Radioactive contaminants may be particulate or geseous,
_and are physically similar to ordinary industrial contami-

tive materials are handled inside the plants, the prob.
lexnsmtbomofeoﬂachngtheeonhmmwdwascluseto
the source as possible, and then removing the contaminant
from the air, with a high degree of efficiency, before releasing
it to the outdoom. High efficiency filters are usually used for
particulate materials, but Venturi scrubbers, wet washers, a.nd
other devices have been used to meet specxa.l needs.
The basic standards for permissible air ooncentmhons are
those of the National Cx i on R
puhhshed by the National Bureaw of Standards as Haudbook
No. 69. Industries operating under licenses from the Atomic
* Energy Commissions must meet the requirements of the Code
of Federal Regulations, Title 10, Part 20, published in the
Federal Register, September 7, 1960. Some states have add|~

* tional requemen'.s which must be met. "

FALLOUT
As 8 result of the explosion of & nuclear weapon, large

" nants. Many radioactive materials would be chemically tozic
if present in high eonoentmuona but, m pmchca.ﬂy all cases,”
the factor which i the for 1

ieir
concentration in air is their radicactivity itself. Exeept for
most, of the inert gases, the harard from radioactive air con-
- taminants is due to their effects on being taken inside thé
body. This is known .as the internal radiation hazard. The’
mzrt gases, such 88 argon-41, lrrypton-ss and xenon-135,
are h of the t the whole .
bodythmughdlegaamthewwhmhsmmundxxt They are,
therefore, ezternal radiation hazards. Particulste contami-
nants may settle to the ground, where they contaminate’
plants and eventuslly enter the food chain thereby ‘getting
u:no the human body Depomed material on the | gro\md does’ *
the P , but, except in the,
case of fallout from nuclear weapons, or a serious reacwr -
nccxdmt., mch exposure is msngmﬁumt
may emit nlphn. beta, or
gamma rays. The alpha rays have very low penetrating
power-and present no hazard, except when the material is
deposited inside the body. Beh rays are somewhat more
penetrating, .but are still lsrgely an internal hagard. The'
pe.netmhng ability of gamma rays depends on thmr energy,
which varies: widely from one type of radi or

of highly radicactive elements known as fission

products are formed. These rise mpxdly with-the heated air

and then descend to earth, while moving horizontally with air

. currents that prevail at various altitudes. Their veloclty of
descent is largely a function of their size. Particle sizes are
. extremely small when the fission products are formed, and
remain ‘so, in the absence of significant, quantities of dust

However, if the bomb is detonated on or near the ground,

large quantities of dirt are sucked .up into the fireball The
. fission products then attach th }
. tively large dirt particles and descend rapidly to earth. Thus,
. the extent of spread of faliout depends on the height of deto-

to these’

nation and on the wind speeds and directions at the various
altitudes through which the material descends.
Since the rate of emission of radiation from such particles

decreases rapidly with time, fallout material which reaches
the earth rapxdly will be much more radioactive than that
which remains'aloft, longer. However, certain fission product
elements which decay slowly are more dangerous per unit of
radwadmty than those which decay mpldly Of particular im-
portance is Stroatium 90, which requires about 28 yearm to
decrease’in radicactivity by half, and which' concentrates in
human bonés. When -this material is formed in bomb ex-

isotope to another. A clear distinction should be made betwean
the properties of the radwadwe m.ulenal and

more than 2000 ft above ground, it is carried to high

elevsuonsnnd mtbeeaseoflmgebombs,evenmwﬂw

Y

given off by this gnsa "
mbemmovedﬁvmurbydewcassucbasﬁlfemmdab— .
snrptlon traps, but the gamma radiation from such xnatennl
is capable of penetrating solid walls. This disti is fre:’

From there it requires from six months to

seveml years for it to descend to earth, depending on the
height of rise and the geographic latitude of the detonation. A
smnllporhonofthesmnhummwhmhmchmt.hewth

quently overlooked. It should be noted dmttheamount of
mdmachvembem.lmmmmessumdmamwcubwm
while the dose of radiation from d 1 is meas-:.

lly enters the human body via contaminated foods and

the milk from cows grazing on contaminated grass. The extent
. towhmhﬂmnsahmrdtohmlthmex&emelyd.\ﬂicuhw

uredmroe.n'.geng

8 , since the total amount of radiation received from
_thmwumisverymaﬂ,wmpazedwﬁhatmeeivedﬁomn&

Air:Contdminants
mnals w’mch are alwsys present. However,
tural l‘dmuuve s of )

of the incide for is
if smat; f;“q;“:haw to the amount of radicactive material

bod: ,aslzghtmcressemthmsmountmaypro-
mm:ﬁ bu':y nmeasurable increase in the probability of
‘m The pmbabxhty of leukemis is, itself, extremely
sma“' but the Applxmtwn of a_very slight and uneerm.u m—
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cm of a 24-hr gravity slide,- ding on ‘grain diamet
chane specific gravity, wind vrlocltv bumidity, and nhvswal

chane, spacific

placement of the oollectmg plate.
AIRBORNE BACTERIA

Studies of the occurrence and mgm.ﬁcance of micro-
orgnmsms in t.he atmowheres of the indoor world are ocoupy-

crease in the probability of leukemia to the entire p opul

1 number of physm.ns, bactenologlst.s aero-

orid may lead to 8 alculated i id the
::f:hgf:everd hundred cases per year. The same reasoning is
hed(oot.her ndmtwneﬁect.s of fallout, such as life short-
s tion of 1 It i the application of

inga
biologists, physicista, publie health workers, engirieers, and

hospxta.l personnel. Some data are available on the types and
quantities of bacteria found in a variety of spaces, but it is not

,_ﬂ':gmf:gf; of radioactivity for ex-
tremely large popu]auon groups which causes divergences of
opinion among well-informed people.
The preceding discussion chiefly applies to conditions
resulting from testing of nuclenr weapons, whm 8 small
f devices are d at
?r:l:lb:;er population centers. In the case of nuclear war or a
major incident involving nuclear material, the most serious
immediate problem would be the exﬁemnl radiation from

fallout material which reached the ground within a few hours ~

after detonation.

ATMOSPHERIC POLLEN™.1

Pollengrmnswhmhm by weeds, grasses, and
trees, and are responmble for bay iever h&ve pmpema of spe-
cial interest to desi| of air ¢l t (soe Allergic
D1sorders in Chapter 10 and Air Clmners, Chnpter 36). Whole

and fragments transporﬁed by the air generally range
between 10 and 50 microns in size, but some bave been meas-
ured as small as 5 microns, and others over 100 microns in
diameter. Ragweed pollen grains are fairly uniform in size,
wlﬂ)mthemngeofww%nucrons. Pollen grains can be
removed from the air more readily than the particles of dust
pxeva!ent in outdoor air or those pmclueed by dusty processes,
gince the latter predominate-in the size range of 0.1 to 10
microns. -

Most grains are quite hygroscopic and therefore vary in
weight with the humldlty Tilustrations and data on indi-
vidual pollen grains are available in the botanical litera-
ture. Geographical distribution of plants known to produce
hay fever is also recorded.

The quantity of pollen grains in the air is generally esti-
mated by exposing an adhesive-coated glass plate outdoors
for 24 hr, and then counting calibrated areas under the miero-
scope. Methods are available for determi.ning the number of
grains in & measured volume of air, but even their greater
!ocumcy has not caused them to replace the more simple

gravity elide method used for most pollen counts. Counting-

techniques vary somewhat, but the daily pollen counts re-
ported in local newspapers duriag the hay fever season usually
represent the number of grains found on 1.8 8q cm of a 24-hr
gravity slide.

"Hay fever sufferers may notice the first symptoms when the
pollen count is 10 to 25, and, in some localities, the maximum
figures for the seasonal peak may approach 1000 for a 24-hr
period, depending upon the sampling and reporting methods
used by the laboratory. Translation of gravity counts by spe-
cial formulas to a volumetric ba.m, the number of grains per
cubic yard or per cubic foot of air, is unreliable, because of the
Mmphnty of the modifying factors. When such information
is important, it is best obtained du'ectly by a volumetric
instrument. The number of pollen grains per cubic yard of air
evidently varies from 2 to 20 times the number found on 1 sq

ible at present to use this information as a conclusive

" index of the potential health hazard of a given environment.

The reported number of airborne organisms may vary from 1
to 1000 per cubic foot of air, depending somewhat on the
method of mtmg Many are attached to the dust particles
present in the air.®

Where it seems advisable or desirable to control the bac-
terial ooncent of rooms, pubhc conveyances, or buildings,
highly effe are ble (see Chapter 10), and
their extended use may do much to assist the workers in this
field in the -y mass of evid that will
decide the practical value of air sterilization for the control of
communicable disease. It is now well established that ultra-
vw!et mdumon |5 fmble for t.he pmtectlon or preservation

of phar
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