Findings of mesothelioma among individuals
living in the vicinity of asbestos plants suggested
that asbestos air poliution might occur. Measure-
ment of asbeslos (chrysotile)} content of ambient
air in New York City and other locations showed
fevels of 10 1o 50 % 10-° gm/cue m, and lungs ot
New York residents examined at aulorsy regu-
larly showed chrysotila fibrils. Occurrence of
asbestos air pollution Is now - established. What
have not yst been dafined, however, are the
dimensions of disease hazard which may be
associaled. Epidemiological considerations sug-
gest that It is Jmpropar to equate the several
kinds of asbestos exposure; direct occupational,
indirect occupationa), exposure In family cir
cumstances, neighborhood contamination, and
general community asbestos air poilution. Since
most urban air pollution Is derived from come
mercial and Industrial sources, the asbestos in-
dustry has both Important -responsibility and
oppeortunity for its control, .

EARLY in the 1960s, the problem of as-
bestos disease was disseminated from the
occupational area into the general environ-
ment. Three germinal observations weré re-
sponsible for this.

First, Kiviluoto reported finding 499 cases
of parietal pleural calcification among 6,312
residents of a rural county in Finland.! This
came very much as a surprise, since the type
of calcification observed had previously been
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described primarily in asbestos workers,?
usually more than 20 or 30 years after start-
ing work3; yet the cases were not among
ashestos workers, but among farmers and
farmers’ wives. The asbestos link, however,
was there; the county did have an asbestos
mine. The natural supposition was that as-
bestos air pollution from the mine was re-
sponsible, a presumption that was strength-
ened when the specific type of asbestos pro-
duced by the mine (anthophyllite) was
found in the air up to 50 km away,* and
asbestos bodies were demonstrated in the
lungs of cattle grazing in the nearby fields.t
The same year (1960) saw a second wor-
risome commmunication. Wagner et ald re- i
ported 47 cases of pleural mesothelioma in a i
i

|

part of South Africa which was important
for asbestos mining. They noted potential
asbestos contact for most of the patients two
or more decades before, in many instances
merely the result of living in the general
area or of chance contact in a family setting. v
‘While pleural mesothelioma had previously ;
been attributed to asbestos exposure,?® the e
strength of this association had not been A
appreciated. More pertinent was the demon- o
stration that it could result from other than
occupational exposure.

Amplification soon followed. Newhouse
and Thompson? studied all mesotheliomas
at the London Hospital. They confirmed
the close assoclation with asbestos, 31 of
the 76 subjects having had occupational
exposure. They also confirmed the impor-
tance of nonoccupational contact; of the 45
who had not worked with the material, nine
had lived in the households of asbestos : .
workers and 11 had lived, decades before, ; }
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Lieben and Pistawka reported similar find-
ings in Pennsylvania.s

What appeared to be a strong link in the
chain of evidence for environmental asbestos
disease was the report in 1963 by Thomson
et al? that asbestos bodies were cornmonly to
be found in the lungs of the general popula-
tion of Capetown, South Africa. They ex-
pressed a drop of lung tissue fluid onto a
slide, examined it by optical microscopy,
and in one quarter of 500 consecu.ive autop-
sies, found structures apparently identical
with those seen in asbestos workers’ lungs.
But these were not asbestos workers; they
had been ordinary citizens of this large city.
Thomson and associates concluded that the
subjects had inhaled asbestos in the course
of their urban living, from the many asbes-
tos products about them. With knowledge of
what exposure to these fibers could do under
industrial circumstances as a background,
and with the observations of Wagner et al5
as an example, they suggested that we were
now faced with a “modern urban hazard”
and predicted that asbestos-associated neo-
plasms would rival cigarette-induced lung
cancer in the future.

It should be noted that the prediction of
Thomson and associates® is an extrapola-
tion. It is a wide step from occupational
exposure, with large numbers of asbestos
bodies, to community contamination, with,
as a rule, far fewer bodies, particularly with
little knowledge of a dose-disease response
relationship. Also, the particles described
had the appearance of those seen in asbestos
workers, but some uncertainty existed that
these necessarily had an asbestos core,1® es-
pecially since it had been known for 30
years that such bodies could be found after
exposure to other fibers as well.11

Despite these caveats, the three reports,
taken together, posed a problem that is now
very real. Occupational asbestos exposure
may be associated with serious risk; for
example, among asbestos insulation workers
in the New York metropolitan area at this
time, approxirnately one in five deaths is
due to lung cancer, one in ten is due to
mesothelioma, one in ten to gastrointestinal
cancer, and one in ten to asbestosis and cor
pulmonale.l?14 These men have been ex-
posed to amounts of asbestos surely greater
than those in the surrounding community,

ASBESTOS AIR POLLUTION—SELIKOFF ET AL

and we would not expect their risk to be .
duplicated in the general population, But ig .
part of their risk disseminated, with the .
dusts from their work? What sort of dose-re. -
sponse curve are we dealing with? Is there 3 ».
threshold which, once crossed, leads to seri. ..
ous hazard of neoplasia? An hypothesis ..
could be formulated that such a threshold
calls for very little asbestos (since small
amounts may still reflect billions of fibers ori
fibrils, or both), and that asbestos workers ;
pass it early in their careers.

Such an hypothesis, or some variation of £
it, is not inconsistent with observatxonsﬂ
made in the last several years. Neoplasms,.;;
such as pleural and peritoneal mesotheli-
oma, occur in excess even among asbestos :
workers with little or no radiological evi--m
dence of asbestosis, suggesting that expo- -
sures insufficient to cause asbestosis may -a;
still produce neoplasia. The spread of this-
separation is not established, but it is appar-ri\
ent recently that while lower dust levels in éi
industry may prevent much ashestosis, such #
levels will not necessarily prevent cancer1s %
It is not now known how low a threshold -5
must be to prevent asbestos-associated neo-
plasms,

Asbestos in Lungs

1

It thus became important to know whether
asbestos truly was a common contaminant 2
of urban dwellers’ lungs. The demonstration &
that “asbestos bodies” were to be regularly i
found at autopsy in many cities of the
world!® confirmed the finding of Thomson et
al,® but did not settle the question. It was 1
not known whether the cores were necessari- - .
ly asbestos, an uncertainty resulting from =»
technical difficulties involved in analyzing .
such cores.}? %

In recent months, the impasse has been
resolved by direct search for asbestos fibers -
and fibrils.1® Investigation of 3,000 consecu-
tive autopsies in New York had shown that
“asbestos bodies” were common; optical mi- -
croscopic examination of 1754 X 1 sg cm of *
lung tissue in each of these cases, showed
asbestos bodies in 1,449 (48.39,) (Table 1).
It is likely that, had a greater volume of 3
tissue been submitted for study, asbestos
bodies would have been found in all the
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eir risk 1o i Table 1.—Asbestos Bodies in 3,000 Consecutive Autopsies
dlati~~ By . in New York City, 1966 to 1968*
‘ th b Male Female Total
itho Ilsd&:;':': Age N % Ne. % No. . =%
 leads 1o « ri. <1 2/73 2.8 2/53 3.8 4/126 3.2
\n hypothe-,. 1-19 0/7 0.0 4/25 16.0 4/32 12.5
h a thresholq 20-39 34/102 33.3 19/58 32.8 53/160 33.1
(since snl1 40.59 316/606 52.1 108/247 43.7 424/853 49.7
ns of fibers o 60.79 555/997 55.7 220/491 44.8 775/1.488  52.1
estos worl . 80+ 106/186 57.7 83/155 53.5 1897341 55.4
Total 1.013/1,971 514 436/1,029  42.4 _ 1,449/3,000  48.3
e variation «f * From Langer et al.’¢
observati . -
5. Neoplasnn Table 2.—Numbers of Asbestos Bodies®
al mESDb‘iwli- Asbestos Bodies
n i3
1,‘?,?5@?2] (!\T o 1-4 514 154 Total
it e "% 122 2 2 0 126
pread of thi. 2(1)::1».3 132 5; g g lgg m—
it it aprr A SR - S N =4
dust levels in B0+ 152 156 40 3 341 &3 od
bestosis, such Total 1.551 1,208 192 63 3,000 foon o
vent cancer.” Sox w7
v a threshuld Male 958 802 152 59 1,971 ‘,.;D
sociated neo. (48.6%) (40.7%) (7.7%) (3.0%) (100.0%) 2 e
Female 593 392 40 4 1,029 e
(57.6%) (38.1%) (3.9%) (0.4%) (100.0%) -
, Total 1,551 1,194 192 63 3.000 -
’ * From Langer et al.'s ?
0w whetl e ?m, except perhaps the infants and very allowed qualitative analysis!” with ap- .
contamin:.n aoung children. . preciation that _the unque st:ructure. of a
emonstration 3*The same examination showed that, in chrysotile allows its specific 1d9ntxﬁcatxonby :
be regularh a\-ldd.lt.lcm to coated particles (“asbestos high magnification electron microscopy.
sities of 1l ’_budxes”),. uncoated inorganic fibers were  Chrysotile fibers or fibrils, or both, were Y
" Thomson ¢ ;Ao readily seen (Table 2). Fibers thicker found in every specimen (Fig 1). In four of C -
stiom. It wie :':h“ 1.0x were almost universa_lly to be the 28, background contamination ecould 3
re necessari- | :220d; most of these are as yet still uniden- conceivably have been responsible for the L2
sulting from -Bbed, although some were _diatom frag- findings. In 24 of the 28, the number found
in analyzing ;Tents, glass fibers, or phytoliths. We were was greater than background counts could
;e concerned, however, with thinner fi- explain (Table 4). The morphological ap-
se has been e, less than 1.0x in diameter, since these pearance and other characteristics of these
bestos fibers “would be more consistent with chrysotile, fibers and fibrils are recorded elsewhere.1?
000 conseci- e ashestos variety making up 95% of the It is evident that chrysotile asbestos is a
1 shown that m"s used in the United States. Such common contaminant of the lungs of New
: optical i “fhin fibers were also commonly present, be- York City residents at this time. Similar
<1sqcmw | e found in 1,038 of the 3,000 cases, and electron microscopic observations have been
1588, showcd ' tending to vary proportionately with the recorded in London,2® where not only was
) (Table ! mamber of asbestos bodies (Table 3). chrysotile asbestos found in almost 80% of
¢ volume of ‘Th_e critical information was obtained by cases, but it was noted to be the most com-
dy, asbesi¢ mmlmng,. in 28 of the 3,000 cases, a very mon and most abundant of all fibers detected.
1 in all the &mall portion of lung (conservatively esti- The question inherent in the observations
__W‘ﬂd at 10%) by a technique which of Thomson and associates® in 1963, “is rr | i
A , A
il Arch Environ Health—Vol 25, July 1972 - )
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Table 3.——Correlation of Inorganic Fibers with Asbestos Bod

in Lungs of 3,000 Consecutive Autopsies in New York City, 1966 to 1968'

Percentage of cases showing asbestos bodies in
relation to occurrence of thin inorganic fibers
Thin Inorganic Fibers

- 1-4 5-14 154
Badies No, F No. % No, % Na. [ 3
[¢] 1,168 59.5 332 38.3 35 28.0 16 33.3
14 705 35.9 424 49.0 52 41.6 13 27.1
5-14 76 3.8 89 10.3 21 16.8 [ 12.5
15+ 13 0.66 20 23 17 13.6 13 27.1
Total 1,962 65.4 865 28.8 125 4.1 48 1.6
Percentage of cases showing thin inorganic fibers
in relation to occurrence of asbastos bodias
Asbestos Bodies
Thin 1-4 5-14 154
Inorganic - —
Fibars No, % No. o No. % No. %
o 1,168 75.3 705 59.0 76 39.6 13 20.6
1-4 332 21.4 424 35.5 89 46.3 20 31.7
5-14 35 2.3 52 4.3 21 10.9 17 27.0
154 16 1.0 13 1.1 6 3.1 13 20.6
Total 1,551 51.7 1.194 39.8 192 6.4 63 2.1
* Correlation was done by optical microscopic study, from Langer et al.1s
Table 4.—Chrysotile in 28 Cases Studied by Electron Microscopy
No. of Chrysotile
Group Fibers 5 Fibrits Cases Male Female
1 =9 4/28 3 1
2 10-50 11/28 5 6
3 51.99 65/28 1 5
4 100-200 4/28 4 0
5 =201 3/28 3 0
“Blank grids’” é_L sin

chrysotile asbestos commonly found in the
Jlungs of urban dwellers at this time?” has even lower in those not occupationally e

now been answered, ‘“Yes, unequivocally.”

Relation of Asbestos Lung Burden
to Environmental Ashestos Disease

There are few data at this time that
would allow judgement of the significance of
the asbestos we have found in lung tissue
of urban residents. Whether or not the
amounts present as the result of other than
cccupational exposure are associated with
frequent risk of disease is not known. In
part, this is a reflecton of the scarcity of
dala concerning the asbestos content of
lungs in general, including those of asbestos
workers. Such data as are available suggest
that the amount in lungs of the latter is
quite small, ranging from 0.6% to 0.001%, of

lung weight.21-22 It would be expected to bl

posed.

No information is at hand concerning thi
asbestos content of the lungs among ik
cases of Wagner et al,’ or Newhouse anog
Thompson,” or those of other cases wiilh
environmental disease ®.2¢ Nor is
quantitative information concerning the &
bestos content of the lung in mdnrxduals
the general population without stlgmatx
asbestos. This is rather urgently needes

with age, sex, residence, and occupation 7
exposure taken into account. !
Studies now in progress in our laboratory

and elsewhere (F. D. Pooley, PhD,
communication [July 19707) mdxcate
suitable quantitative techniques for estims®
ing asbestos lung content will be fes
and that fairly accurate estimates, approsig
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mating an order of magnitude, are to be
anticipated in the future,

Asbestos Air Pollution

It is probably an entirely justified concept
that the asbestos found in urban dwellers’
lungs is derived from the inhalation of air
contaminated with these fibers, Very little is
known, however, of the conditions of such
contamination, and facile assumptions
should be avoided at this time.

An example of where an “obvious” expla-
nation might also be inaccurate may be
found in the assumptions adopted to explain
Kiviluoto'’st observations. It seemed natural
to expect that the demonsirable anthophyl-
lite asbestos air pollution from the mine and
mill was etiologically related to the equally
demonstrable asbestotic pleural calcification
in the population living about that point
source. It turns out, however, that this may
not be the entire explanation, and that inti-
mate contact with local asbestos-bearing
rocks, including those used in building
houses, saunas, barns, and the like, might
also play a role.2s

Indeed, the latter association better ex-
plains almost identical epidemiological find-
ings in Bulgaria, where, again, pleural calci-
fication was found in a rural population. In
this district, too, an asbestos mine was being
worked, but it was an underground mine
and had opened only in 1943, too recently
for its discharges to be expected confidently
to have had the effect noted?® (the lapsed
period between initial exposure and evi-
dence of pleural calcification is 20, 30, 40, or
m re years). As in Finland, the local field
rocks have a high asbestos content and are
used for various structures by the farming
population, which then may have intimate
contact with what is shed from them. More
important, perhaps, the soils tilled by these
farmers can be demonstrated to have asbes-
tos fiber (anthophyllite) content. The im-
portance of this observation was empha-
sized by the discovery that those farmers
working plots without asbestos soil contami-
nation had little pleural calcification, where-
as farmers working soil with anthophyllite
readily showed the radiological changes.27 It
may be that similar explanations will be-
come available for the finding of endemic

. be confidently labelled as “chrysotile,” « .

pleural calcification in some e rural areas
Czechoslovakia 28.2¢ 2

At first, it seerns somewhat surpnsmg hatd
so few data are available concemmg hey
asbestos content of ambient air, especiallp®
since so much is known regarding the asbes-
tos content of air within the work place
Perhaps the best explanation is that oncey,
the factory gates are passed, a whole new set™
of technical problems is encountered, s

and measuring methods useful for industrial#
controls are no longer applicable, i

Fiber Identification—Under the indus$
trial circumstances, there is usually no prob-j
lem to knowing exactly what is being meam
sured, since the materials being used arel
either well characterized or can be readilys

cidolite,” “amoeite,” “fibrous glass,” g
other types. ,
If these same fibers were to be seen in _
random sample, especially if they are small®
our confidence disappears. All that can bed
said is that inorganic fibers are presentl
Even then, if these fibers were found in
large numbers, identification could be readi
ly accomplished by such mass techniques B
x-ray diffraction. When they occur singly ﬁ
randomly scattered in small numbers,
techniques are no longer applicable;
readily available alternate approaches,
as polarized light microscopy, hardly ha
the same definitive assurance. While it
true that analytical attack on single fibers
still possible, these approaches (includi
electron microprobe analyses, electron
fraction, and electron microscopy) are
consuming and often restricted by the si
of the particle available for analyses. -
Particles and Fibers.—There has loof:
been an anomaly in particle counting o
asbestos threshold levels. In the United

LI Y

1
Vo

)
. "“-:_ D
=

States, a threshold level was proposed n
1938 for occupational exposure to asbesm
based upon experiences necessarily limi

to that point.3¢ The recommendation reﬂﬁ§
ed the instrumental restrictions of the time
and were based upon counting of “particief.
by optical microscopy. It was recogni®
that such particles could either be fibrous &
nonfibrous and that the proportion
vary widely according to the materials
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1g to the materials u. o, Fig 2—~Clay particle with adsorbed chrysotile fi- -
‘ brils, in air sample about construction site (x 28,000). To——
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process studied, or other factors. Since the
presumption is that only the fibers are re-
sponsible for the biological effect, such ana-
lytical dilution is hardly acceptable at this
time, and cwrrent approaches to industrial
threshold limit values are based entirely on
fiber count. But even here, the matter is not
so easily disposed of, since the admixture of
particles and fibers often includes surface
interactions among them. Figures 2 and 3
show particles of clay and a diatom collect-
ed near a construction site by one of us
(A.M.L.). By light microscopy these would
be categorized as “particles.” Yet, by elec-
tron microscopy, it was found that numer-
ous fibers (fibrils) were attached to the sur-
face of the particles (opposite surface
charges). In such circumstances, any biolog-
ical effect of the fibers could be incorrectly
attributed to particles. The question of size
and magnification is critical.

Fiber-Fibril.—Each ashestos fiber variety

ASBESTOS AIR POLLUTION~--SELIROFF ET AL

Fig 3.—Adsorption of chrysotile fibrils onto surface of
diatom. Fibrils would not be seen by optical microscopy.

Arch Environ Health—Vol 25, July 1972
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is quite different chemically, physicallyy
structurally, and morphologically.3t Chrysog
tile seems unique in its tendency to pbysicsk
instability under a number of circums
The chrysotile “fiber” is not a unit -
but is, rather, composed of a large number
of individual fibrils, each from 300 to
Angstroms. Under industrial circums
it is recognized that when a population of
fibers is counted, “invisible” fibrils are also
present,?2 but that the optically visible ﬁbﬂf_
reflect, in varying proportions under differr
ent circumstances, the total chrysotile poptr
lation, even though there is only one fibe
for a very large number of fibrils. Also, with
proximity to the industrial source, mas¥
fibers are still present, not having been sub>
jected to influences which could result B
their separation into fibrila. 2
In the ambient air, however, very little
known about the proportion of ﬁbem-‘?
fibrils. The matter is of some importanch
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pEince not only must number be categorized
s fiber and fibril, but the surface area and
a%_-- ential biological effect might be quite
fdifferent with the same total chrysotile
aes, with different percentage fibrillation.
he proportion of fibers to fibrils cannot be
; ed without the electron microscope.
P Size —Thus, a critical factor in studying
. air pollution is the utilization of
echniques which will measure very small
pyarticles, It is unlikely that approaches
¥which do not include the electron micro-
Paope will be effective. Indeed, one might
that high magnification electron micros-
will be needed, including magnifica-
of at least 20,000x (direct), and prob-
%over 40,000x. While optical micros-
'_#, mmay be sguitable as a guide for
~oecupational asbestos exposure, it has insur-
”mmmtable inadequacies in studying asbestos
“Avpollution of the ambient air,
“%"In addition to the fine diameter of the
'A‘E‘ﬁbnls, it has been our experience that many
Ao fhem are quite short, as well. We have

O e
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observed chrysotile fibrils with lengths less
than 1,000 A in many instances; when these
are enmeshed in sampling debris, not only is
high magnification electron microscopy nec-
essary, but visual scanning may be inade-
quate, and inferior to photographic re-
cording.17

It may be worth noting that such small
particles are at present subject to identifica-
tion by their morphological characteristics
only; structural and microchemical analysis
by electron microprobe or electron diffrac-
tion study has many difficulties. It may be
hoped that instrumental advances will reme-
dy this situation (greatly improved micro-
probe definition can be anticipated, for ex-
arnple). Turkevich’s “World of Fine Parti-
cles™3 ig surely with us.

Quantitation.—Under industrial circum-
stances, there is little difficulty in estimating
the quantity of asbestos in a given sample of
air, From this, the surface area of the fibers
can be estimated or directly measured by
nitrogen absorption or other techniques. It
is even possible to conceive of gravimetrie
methods, rather than the more laborious
counting of fibers, Quantitation is much
more difficult in ambient air samples and,
in our experience, only approximations can
presently be obtained,

Current Approaches to Ashestos Air Sam-
pling.—With the foregoing factors in mind,
the absence of published information on as-
bestos levels in urban ambient air may be
understood. Few air monitoring agencies
have had available the technical equipment
for the examination of ultramicroscopic as-
bestos fibrils. Moreover, even those fibers
seen by optical microscopy in air samples
required elaborate techniques (such as elec-
tron diffraction or microprobe analysis) for
positive identification.

Present approaches to quantitating asbes-
tos levels in ambient air, using ultramicro-
scopic techniques, have sought two objectives.
The first is to obtain a measure of the mass
of asbestos per unit of air volume at various
locations in urban centers and later, for
comparative purposes, in more rural areas.
This would provide a stable estimate, since
fiber size distributions change as sampling is
undertaken at different distances from as-
bestos emission sources. Equal numbers of
fibers can represent significantly different

Arck Environ Health--Vol 25, July 1972
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amounts, by weight, of asbestos. Moreover,
it is not currently known how strongly bio-
logical effect is dependent on fiber size. This
being so, a measure by mass or weight may
be more conservative for the establishment
of air quality criteria and standards, since
the biological effect of a sample dominated
by large fibers may be overestimated.
Secondly, fiber size distribution is impor-
tant. At the moment, to obtain such a distri-
bution at each sampled site is time-consum-
ing, and the presence of other material and
existing transfer and sampling methods may
distort the observed fiber distribution. How-
ever, experiences in current studies suggest
that these problems can be overcome, and
that complete fiber size distributions will be
obtained at selected sites in the near future.

Sample Preparation.—In our studies, air
samples were collected on membrane filters
having an effective pore size of either 0.8.
or 1.2u. While this pore size is larger than
the largest dimension of some asbestos fi-
brils, it has been found fRat the surface
charge properties of the filter and the asbes-
tos, as well as the circuitous path through
the filter, allow virtually complete collection
of all asbestos material.

Both high-volume samplers capable of
drawing 40 cu ft/min through an 8 x 10-
inch filter, and small battery-operated per-
sonnel monitoring samplers with a capacity
of 2 liters/min through 8 sq cm, were found
effective in sample collection. Portions of
each collected sample were ashed in an acti-
vated oxygen asher which oxidized the mem-
brane filter and all organic or carbonaceous
material in the sample.34 The residue, con-
sisting mostly of fly ash and mineral matter,
was dispersed on a microscope slide by
grinding in a solution of 19, nitrocellulose
in amyl acetate for two to five minutes.
Upon evaporation of the amyl acetate, the
dispersal was scanned for uniformity by op-
tical microscopy and a representative area
chosen for transfer to an electron micro-
scope grid for scanning.

During this procedure, those chrysotile
fiber bundles present are broken into their
elementary fibril form. The grid is scanned
at 42,000 in an electron microscope. Typ-
ically, six grids are prepared of each sample,
and three 100u X 1004 squares of each grid
are scanned. The mass of asbestos is ob-
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tained by measuring the volume of asbesty %
per grid square and multiplying by the &
propriate density., Figure 4 shows seversts
isolated fibrils in an ambient air sample- 333
seen by electron microscopy. Usually, onlyg
smgle fibrils, if any, are observed m thel
microscopic field.
However,
sources of asbestos, more large fiber bundial®
are present in the initial sampie, As by
are dispersed during sample preparation, tog
casionally some groups of fibrils remain %8
tact. The presence of these bundles, or evey
localized fibril clumps, gives rise to a _
tion between samples greater than on
would expect from statistical considerationg
alone. However, the scanning of many gridk
squares serves to average their effect. 8
Results of Initial Investigations.—Am
bient air levels were measured at vz
sites in New York City. These samples weigg
taken at selected locations of the samplin
network of New York City’s Department &
Ajr Resources. The sites were all located @
public buildings distant from any I
significant source of asbestos. The chrysotile$
content of ambient air in the various sam
pling locations was as follows: Manhattang
25 to 60, asbestos air level in 10-° gm/cu mi
Bronx, 25 to 28, asbestos air level in 10
gm/cu m; Brooklyn, 19 to 22, asbestos: s

asbestog air level in 10 gm/cu m; aod®
Staten Island, 11 to 21, asbestos air leve
in 10® gm/cu m. While preliminary-Sg
nature, the samples from Manhattan tendet:
to be higher than those from other borough
Lowest values were usually from sites 3
distant from densely populated
areas (Staten Island). -
While amounts ranging from app
mately 10 to 100 X 10® gm/cu m of e
pledaxrmayappaartobeex
small quantities of asbestos, it is well ®
recall that chrysotile asbestos easily frag®
ments into ultimate fibrils 300 to 400 A ##

as one takes samples 3

diameter and often 2,000 A or smallet ﬁ
length. Thus, 10 gm of chrysotile asbes”
tos could represent a million fibrils. .
That Manhattan has higher levels of "‘
bestos than other boroughs is to be e
as greater use of asbestos in building ¢
struction takes place in that borough. D%
ing the past ten years, it has been commo®
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-em". 1g the volume of asbesyctice to spray fireproofing material con-

o " EPLYing by the gining from 10% to 30% asbestos, onto
n ,ug-: 4 shows Sevey;rers, spandrels, and decking of high-rise
n mi ambient air sample e buildings. Often, inadequate precau-
¢ anml’y- Usually, ogons were taken by contractors to contain
d Y, are observed in i, spray material and extensive “snowfalls”
.one tak of asbestos-containing material took place
{08, more l&‘ Samples neger widespread areas of Manhattan. This
he initia] arge Izberbun practice was of such obvious concern that
rin lsamp e, AS theNew York City has banned the spraying of
& SAmDle preparation, weestos fireproofing, effective as of Feb 26,
Sroups of fibrils remaip, ; 1972.35
fmo;sm? b“_nd]&‘, Or ew Prior to the implementation of New York
nmpla,ﬁgl €S Iise 0 a vari (§ty's regulations, data were obtained in
q staﬁsﬁg;efm than lower Manbattan at various sites in the
he > CO?Slderatm; vicinity of buildings under construction
,Vemﬁ mge uu,m,'g oﬂ_ many gy, where spray fireproofing with asbestos-con-
tial Inv;j-; eftect. taining materials was used. During the two
ere teasn ggh‘m&'—_ days on which data were obtained, the as-
City. 13 red at variof pestos levels in. 10-? gm/cu m were as follows:
oca t;.onsf: St:mpla wef gite 1, downwind from a spray source, 45 to
stk City's De e samplif g0 site 2, 45° downwind frcm one source
sites wers Ii";’m“-‘m and upwind from others, 15 to 30; site 3,
istant fmmﬂ ocated of ypwind from any source, 20; site 4, down-
" ashestos Thany knm'\ wind from a spray source, 45; and site 5,
- 1he chrysotif upwind from any source, 20.
" The data in New York have been supple-
“Jeve' in 10-2 fnented by measurements in other.urban and
bes ir ] sm_/ Cur in more rural areas. The chrysotile content
1 29 evel In 10 of .air in three selected locations was as
v ar follows: Philadelphia, 45 to 100, asbestos
level in 10 gm/cu m; Ridgewood, NJ, 20,
m; asbestos level in 10-* gm/cu m; and Port
‘{?nln’_l:sg&‘qu air leve Anga_nzj Pa, 10 to_ 30, sshestos Jevel In
om Manhalmﬁanmmry v 10% gm/cu m__(amosite fibers were_also
> from other by tendec found i the air of this communig; a facio-
sually from i rouzh: Ty using this material was present).
populatedmtes s Ed data, though stlll Imited, serve to
busines establish that, at least in the areas sampled,
ging f _ ﬂ'me is a background of chrysotile contami-
It /rom approxr, nation of the ambient air and that this may
tg‘“b:“ m of sam) be higher about construction sites in urban
estos, it exceedingl; arees. Much more information will be re-
By eaI:‘Iwe” te! quired, however, before reliable estimates
rilsessoows Uy frag! ean be made concerning quantitative levels
to 400 A ir| ol such contamination.
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n commeor i
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Indeed, it is hardly proper to speak of “as-
bestos air pollution” in general terms, There
are different sets of circumstances in which
such pollution can occur, varying in inten-
sity, intimacy, and duration of exposure.

Lapsed Period—A problem common to
all types of asbestos air pollution is the long
lapsed period between onset of exposure and
appearance of disease, In general, this is 20,
30, 40, or more years insofar as neoplasia is
concerned. There are variations, of course,
It may be that intensity of exposure is one
such variable; others could include fiber va-
riety, fiber size, competitive risk of asbesto-
sis,?® cofactors such as cigarette smoking,!*
trace elements, and perhaps other concomi-
tant air pollutants.

Defined Populations.—-JIt should be recog-
nized that the different kinds of asbestos air
pollution are not limited to well separated
compartments. Exposure to general commu-
nity asbestos air pollution may be over-
whelmed by indirect occupational exposure,
in the case of a construction workman. Simj-
larly, the asbestos inhaled by virtue of fami-

Iy contact in the household of an nsulation
worker could hardly be attributed to the

scant asbestos Abrils in the air of a rural
O e e e e e —— ]

community in_which that emplovee hap-
pened to live. Such permutations are com-

mon and may be misleading unless identi-
fied. When considering neighborhood air
pollution about an asbestos plant (30 years
ago, since it would be these people with
whose fate we would now be concerned) it is
well to remember that, at least in the 1930s
and 1940s, people who worked in a plant
tended to live near it. Thus, the population
about a plant being studied would have to
be well characterized, to identify those with
direct occupational exposure, before the ef-
fects of neighborhood contamination could
be evaluated.

Sources and Control

Sources for asbestos air pollution can be
looked at in two ways. They can be identi-
fied and measured without reference to ex-
posed populations. Epidemiological atten-
tion may then be atiracted to these “con-
tamination sources in search of disease’™
Alternatively, sources for asbestos air pollu-
tion can be studied in relation to their po-
tential for exposure of human populations.

b~ 8 Arch Environ Health—Vol 25, July 1972

---”‘ﬂﬂ“
-

0005487 {

i e <

P I R - it

e BB 2 B, L O otk isafie




Cwr ) ey oy

LA R T PN

f

12

At this time, both approaches are ham-
pered by inadequate information on the
relative significance of peak exposures com-
pared to constant background contamina-
tion. There is clinical evidence which indi-
cates that heavy exposures for brief periods
(days, weeks, months), with retention of
the inhaled fibers for the rest of the individ-
ual’s Iﬂenme, may carry Serous m
erefore, Intermitten
pedk exposures may an unusual s

y when added to the cumulative
retention associa w1l ckground pollu-
tion over lon riods of time.

Adequate information 1S needed concemn-
ing the natural history of asbestos air pollu-

tion, including persistence, variations with
meteorological conditions, an timate
fate 38 As%tos fibers, B;mg mineral, may

persist in the environment for long periods.
It is not known, however, if this is so, or to
what extent attrition occurs by a variety of
physical processes, We have found amosite
asbestos fibers in the settled dust and ig the
household air, w1 homes which had been
occupled 15 years belore by workmen of
amosite lactory. oimilarly, Eath settled dust
and amblent air in_a construction vork-
man’s home contained sotile fibers at
evels beyond those usually observed gg
background, Neighborhood contaminatio
from factory sources may also be associated
with Iong persisience ol the mineral fibers.

In prelmunary studies, we have Jound This
mm
tion and settled dust on attic ralters in Such
nexgEErEoods. Tt s apparent that informa-
fion concerning persistence and fate of as-
bestos air pollution would be important, if
only as a background to the evalnation of
air levels from current emission sources.
Natural Sources of Asbestos Air Pollu-
tion.—It is likely that some air contamina-
tion occurs from natural sources. Serpentine

poten
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In a recent article by Sherwin and Yuen, “Silicone Fluid for the Metering and
5 K Mf)nitnring of Nitrogen Dioxide™ (24:331, 1972), the number “5.23 ppm” in the
#~ third line of column 1 on page 331 should read “3.93 NO,.”
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