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ABSTRACT

Asbestos has become a widely used material in our industrial society
over the last 100 years, Unfortunately, we have found that f.here are grave
hazards attendant upon its use, Severe lung scarring, which can lead to
death from heart failure, results from long-term, heavy exposure.(asbestosis).
With the implementation of basic dust controls in asbestos processing plants,
it was hoped that the workers'! hazard would be eliminated, However, as
asbestosis becane a less severe mroblem, a startling incidence of lung cancer
and stomach cancer appeared among asbestos wrkers. I the late 1950's an
epidemic of an extremely rare cancer was discoverca and traced to environ-
nental asbestos exposure (malignant mesothelioma), As these diseases were
associated with successively lower expos ures, the porulations kmown to be at
risk have increased. Even while this information was being published, new
and dangerous applications of asbestos were developed, the worst of which
was sprayed fireproefing insulation, This alone exposed millions of
American construction workers to high concentrations of asbestos during the
1960%s, as well as neighbors and passers-by to a lesser extent. It is now
established that urban dwellers with no histery of occupational exbosure to
asbestos have asbestos fibers and scarring in their lungs, Uhether this
significantly increases their cancer risk will net likely be known far
decades, due to the long latent periods of these diseases and the inability
of past studies to define the dosc-response relationship,

The purpose of this repart is to stimtlate a greater awareness of
asbestos hazards, and generate actions which will reduce and eliminate these
hazards. At this time, the mny govermment agencies which should resulate

uses of asbestos-- The Labor Department's Occupational Safety and Health



Adninistration, HEW's Envirommental Protection Agency and Food and Drug
Administration, Interior!s Bureaun of Mines, and the Federal Trade
Cormission are all failing to take appropiately strong measures. In many
cases, the hazards can be eliminated by substitution of less dangerous

naterials or reduced by implementing safer work practices.,
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Asbestos, Friend or Foe?

This report deals with the health and envirommental effects of asbestos,
We Americans have showm far more skill and ingemity in using asbestos in our
consumer products than we have in safeguarding ourselves from this toxic
material, We know that asbestos is both useful and toxic, bult we don't have
dose-response information on low levels of envirommental asbestos exposure.
There is evidence that asbestos exposure in combination with other hazardous
substances carries severe risk of cancer. Since surveillance techniques are
extremely tedius or primitive, no one has yet defined the concentrations and
distribution of asbestos particles within the environment,

We show great ingemity in using asbestos in homes, trains, airplanes,
ships, farms and factories, Fortunatoly, a mart of the asbestos used is
rnore or less harmless due to the lower possibility of erosion of the fibers
from such items as ceramic products and plastic and tile products. However,
other uses are extremely dangerous due to the fact that asbestos is not held
tightly in the product or on the applied surface., Examples are asbestos
cloth, rope, paper and insulation materials,

For ten years we have known that brief and low level exposures to
asbestos can cause cancer. Yet this material contimmes to be incorporated
into hundreds of new products, with a blessing and a hope that it is safe,
Until recently hazard labeling of asbestos products, such as wallboard sold
in hardware stores, was not required. The present situation is not much of
an improvement, due to the foot-dragging by enforcement agencies, weak
regulations and actual loopholes in the law,

What is this mysterious substance? Asbestos is an economic term, not a
scientific one. It refers to a group of hydrated silicate minerals that

seperate readily into fibers, These are divided into two exotic groups:



serpentines (chrysotile) and amphibeoles (crocidolite, amosite, tremolite,
actinolite and anth ophyllite). About 957 of the asbestos that we use is
in the form of chrysotile,

The major producers of asbestos are the Soviet Union :mc} Canada, which
account for Lh% and 343 of the world output respectively (all chrysetile);
and the Republic of South Africa, which produces 63 (mostlv crocidolite and
amosite), The United States produces only 37 of the asbestos bhut is the
largest consumer using about one-fourth (1,2).

Asbestos has been known to man fer thousands of years. Archeoclo~ists
have found that asbest® was in general use as much as 4,50C years age in
Finland, as a cementing agent in the preparation of clay pettery (3).
Herodotus (150 B.C.) described the Romans mining asbestos in the Italian
Alps., He also described a cremation cloth made from it.

Pausanias, when speaking about the zolden lamps made arocund 430 B.C. by
Callimaihus mentioned the wicka of Carpasian flax which were incombustible
by fire. Strabo, Solimus and Plutarch referred to woven cloths that did not
burn and the "ever<burning lamps” in the Grecian temples, Asbestos is derived

from the Greek word meaning inextinguishable (3a).

Fliny (A.D. 50) referred to difficulties weaving asbestos and the use
of respirators to avoid inhalation of its dust, Charlemazne (800 A.D.) had
2 tablecloth made frem asbestos (lL); he would impress his enemy warriers by
cleaning it by passing it through a fire, Kaybe an investigation of his
tomb would reveal that asbestos particles were implanted in his lungs, Marco
Polo (about 1250 A,DN.) wrote that he had seen Tartars using cloth that with-
stood fire (5),

In spite of its long histery, it has only been in the last cemtury that

asbestos has become more than a mere curiosity. OGradually the heat resistance



characteristics have made this substance useful. World production has
expanded a thousandfold since 1900, -~“th a steep growth rate since 1940,
People learned that asbestos had cther characteristics such as a reoin-
forcing binder in such products as portland ccment, rubber and plastics,
These expanded usec have resulted in the Tollowine conswrption fisures:
500 metric tons in 1780; 330,000 tons in 192%; 11h6,000 tons in 19385 over
two million tons in 1958; 3.9 million tons in 1966 (1,5).

Both because of its heat resistance and spinnability, asbestos has a
use in textiles., Some better-lknown products of the asbestos textile
industry are safety clothing, lagring cloth, woven brake linings, clutch
facings and electrical insulation. (See Table I and II on uses)

Cement products account for the major use of asbestos (sore egtimate
that 70% of the world's production of all types of asbestos is used in
cement building materials). The cement product is rigid, strong, weather-
resistant and heat-insulating. The sheet products are such items as shingles,
electrical switchboard panels, and laboratory table covers. Asbestos cement
is used also in making drain plpes and pressure pipes, water and gas mains,
sewage pipea, venting flues, and for electrical cables and mining operations.
It is estimated that in some countries 509 of the drinking water is supplied
in asbestos cement pressure pipe (Sa).

The second highest use of asbestos is in vinyl and asphalt floor tile.
Likewise, it is used as an inexpensive filler in paints, roof coatings and
caulks, MNiscellaneous uses include gaskets, sprayed insulation for building
construction, undercoating for auntomobiles, asphalt paving and curbing,
welding rod coatings and filter media (6,7).

It is estimated that about 857 of the asbestos consumed currently is

used in applications in which the fibers are "locked in" or tightly bound



and not able to become airborne to any significant extent (£), In 1952
there were over 3,000 industrial applications of asbestos, and the list is
rapidly growing (9).

Differences among the types of asbestiform materials are important in
terms of their applications as well as in their biological effects. Chrys-
otile is flexible, has relatively high tensile strensth and has far better
spinnability than all other types. On the other hand, chrysotile is chemi-
cally unstable in the presence of dilute acids and even distilied water.

An aqueous solution with pH under 10,7 will leach magnesium from the fiber
(10)., Acid resistance of the other major types, crocidolite and amosite,

is goods Crocidolite has the greatest tensile strength of the thrce, but

has poor heat resistance (11),

Chrysotile fibers may be curved and can break down into clementary
fibrils as small as 200-/00 %.in diameter, The unit fibrils are suscep~
tible to attack by body fluids. Fibers of the amphibole types are straight,
and do not break down in similar fashion (12), The smallest amphibole fibers
are 800~1,000 g in diameter (13).

There is a wide variability in trace metal content of the asbestiform
minerals, It is noteworthy that several metal complexes, especially those
containing iron, have been shown to induce cancer; and several metals,
ineluding chromium, nickel and lead have been proven to be carcinosenie.
Special attention has been called to high nickel and chramium content of
chrysotile, and the manganese content in crocidolite and amosite (1,15),
Iron is a major constituent in crocidolite and amosite.

Traces of primary oils occur in crocidolite and amosite (chrvsotile has
none). Cormercial fibers of these amphibole tymes (i.e., after possible
contamination by secondary oils) have low levels of polyeyclic hydrocarbons

in their oils. Jute bags used to transport and store asbestos fiber are a



Section I Health Effects

There are a nwwrber of diseases which have been shoum to have been
causcd by asbestos exposure, It is notewarthy that by 1913, Amecrican life
insurance companies routinely declined to insure asbestos wmjkcrs (3b).
This was six years before Cooke reported the first case of asbestos disease

to appear in the peneral medieal literature,

Asbestosis, The First Asbestos Disease

The first recorded case of asbestos disease was reperted by Lwurray in
1906 (L). His patient wac the last of a group of ten asbestos cardroom
workers to die befare the azc of 35 of pulmenary disease, presuncd to have
been tuberculosis, On the postrorten examination diffuse fibrosis of both
lungs was discovered and attributed to asbestos exvesure. [t was not until
192l; that a second case of asbestosis was reperted by Cooke (16). In 1927,
Cooke cited "eurious bodies" in the lungs of his subject, a fomale asbestos
textile worker who died at aze 33 (5). The unique in situ reaction to as-
bestos fiber was called the "ashestesis body! by Stewart and Ifaddow in 1929
(17)s That year Cooke wrote that he considered the curious bodics to be
pathognemic eof pulmonary asbestosis if found in any mmbers (18), In 1930,
Lerewether and Price published a repert following a thoroush investipation
of conditions in England's asbesios mamufacturing industry, the basis of
363 workers examined, they concluded that one in eight asbestess workers would
have evidence of fibrosis, They made a mumber of recarmendations coneerning
improved ventilation and dust suppression measures (19)., Rerulations were
drawn up shortly thereafter and became effective March 1, 1932, markedly
reducing dust levels in asbestos plants (20).

In the United States, Dreessen and co-workers made a Public Health



significant source of adsorbed oil contamination, relative to the oils
originally present, with all types of fibver,

It is reasonable, in view of the physical and chemical difforences of
the asbestos types, that there are differences in biological effects—

depending on the type of asbestos and the apnlication.
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Service study (21,22) of asbestes textile mill workers, A hirgh inecidence
of definite clinical and roentgenographic evidence of zsbestosis was found in
persens who had had 5-10 years of exposure to dust levels in excess of &
rmillion particles per cubic foot (mppef). The authors pointed out that
methods for controlling dust levels below that threshold existed for most
processes, Since only three doubtful cases of fibrosis were found among
those with milder exposure, the authors concluded that "5 million particles
per cubic foot may be regarded tentatively as the threshold value for
asbestos dust exposure until better data are available,” A serious flaw
inherent in thisz study was that the averate age of the workers was only
3241y and more than one half werc under 30 years old.

The British Occupational Hygiene Society, in setting its Standards
for Chrysotile Asbestos Dust in 1968, spoke in terms of the workers cumie
lative lifetime dose. The recomended maxirum accumlated expesure (100
fivers/ml-years, fibers longer than 5u ) corresponds to about 15 mppef-
years for asbestos textile mills (23,24). This means a maximm of 2f/ml-
years for 50 years, 10 f/ml~years for 10 years, etc. This cumilative level
of exposure iz said to reduce the risk of contracting asbestosis to one
percent among those who have a lifetime's expomure., "By 'asbestosis' this
comittee means the earliest demonstrable effects on the lung due to
asbestes.! In the final paragraph, the Society admitted that it is nat
pessible at present to specify a safe threshold fer asbestos-asseciated
cancers,

The thresheld limit value (TLV) for time-weighted averaze 8-heur
exposure officially recormended by the American Conference of Coverrmental
Industrial Hygienists in 1970 was 5 mppef (25). In 1968, ACGIH published

notice of intended change to lower TLV to 12 fibers/milliliter 5 microns
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in length or 2 mppcfy and in 1970 they published a limit of 5 £/ml> Su

as anhotice of proposed intemded change. On Decermber 7, 1971, the U.S.
Departnent of Labor adopted an emergency standard of 5 f/h13>§;1 effective
irmediately. The Public Health Service recommended in January of 1972
that a standard of 2 f/ml3’§;4 be effected in rnid-197h (25a)., In June ef
1972, the Devariment of Iabar announced that the 5 £/ml standard would
remin in effect until July 1, 1976, at wvhich time a 2 £/ml limit would be
in force (25b),

Pulmemary asbestosis is a slowly progressive discase, It may net be
readily apparent on roentgenegrams in early staces, and soretincs net even
when extensive, Its classical symptom is dyaspnea, In addition, finger
clubbing, cyanesis, and extensive fire basal rales tend to davelop after a
long veriocd f‘om onset of asbestos exposure (26). Severe fibrosis can
ultinately lead to death from sardiac failure. The pathogenesis of the
fibrotic lung lesions is still not quantitatively understood (27).

It is knoum that the disease progresses long after cessation of expe-
sure, once established. It has occurred in workers with short, heavy expe-
sures (20,26,20,29), In general, changes indicative of clinieal disease
are rarely manifested less than 10 to 20 years after onset of asbestos
exposure (26,28},

Improvements in dust control have resulted in decreased mertality from
asbestosis and lonser life expectancy for werkers in asbestos processing

plants,.

Lang Cancer from Asbestos

in 1935, attention was first called to the coincidence of asbestosis
and lung cancer (alse a rare disease at tnat tire ) in a sinzle case (30).
There followed a mumber of clinical renarts, but the possibility that asbestos

exposure carried an elevated cancer risk was not generally taken seriously



before 19L7. Ierewether found that in Creat Britain, of 235 deaths with
asbestosis then on record, 31 (13.2%) also had lung cancer, Nerewether
contrasted this with a frequency of 1,325 lung cancer in 688l cases cort-
ified at death as having silicosis (31). In 1551, Gloyne (32) published

a review of 1205 necropsies on persons who had worked in dusty oceupations,
He found lung cancer in 11,15 of necrovsies on subjects with asbestosis

(17 out of 121), against 6,9% in silicotics (55 out of 796) and 8.37% in
169 with no pnewnoconioses.

Doll (33) found that among 105 asbestos factory workers examined at
necropsy from 1935-53, 18 had lung cancer. A follow-up study of 113 men
with at least 20 years' exposure showed that 39 deaths had occured
(against 15.l; expected in the general population)., The excess was entirely
due to lung cancer (11 against 0.8 expected) and other respiratory and
cardiovascular diseases (22 against 7.6 expected), Doll concluded that
the average lung cancer risk amons nen ermloved 20 years or more was of
the order of 10 times thalt experienced by the general population, He noted
that these men had had years of exposure orior to irmplementation of dust
controls in 1932, Including Doll's cases, Hueper (3!;) listed a total of
99 cases of asbestosis lung cancer reported in the literature (1955).

In 1958 Braun and Truan (35) published a study of lung cancer among
Canadian chrysotile nminers, In their ovenine remarlks thev reviewed
critically the case for a casual relation between asbestos and lung cancer.
They first cited studies by Saune (no lung cancer among 620 cases of
asbestosis) and Werclins (no luns cancer in 126 radiolosically diasnosed
cases of asbestosis in Finland, among L76 workers examined) (36,37). They
claimed that a scries of clinical (not epidemioloslcal), rcports had led to
the belief that the relationship was nroved, Thev eited the frequent

absencc of information on smoking habits, length of time in the industry,

11
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and dust exposure levels, Gloyne's cascs were criticized as comine fronm
a select group of cases which were brought to his attention for their
unusual or complicated patholozy. They suggested that Mueper's 99 cases
contained some duplication among British authors; and finally, only 17
were in the United States and Canada (the other 82 were in Great Britain).

The cohort studied consisted of nearly 6,000 miners with at least S
years employment as of the start of the study (1950). They were followed
for the next six years and a careful search was made for possible lung
cancer deaths. Only 9 vroven and 3 questionable cases of primary :.lung
cancer were found, All 12 were known to have smoked at least 5 cigarettes
per day. This rate is not significantly higher than the age-standardized
male mortality for the province of Quebec in those same years,

Hajor weaknesses of the Canadian study were the short period it covered,
and the large dilution factor (66%) of men aged 20-l); in the original
cohort. It should be borne in mind that the miners in the original eohort
were healthy in 1950 and themselves represented a "survivor group", Their
chances of living another six years were undoubtedly greater than those
of age~standardized counterparts in the general population,

The only epidemiological study of lung cancer in asbestos factory
workers to result in negative findings was done in Dresden in the late 1950's,
(38) In subsequent years, a sharp rise in lung cancer among thege same
workers was found, however, The later report (39) concluded that lung
cancer had replaced right heart failure (cor pulmonale, usually the result
of severe asbestosis) as the most common cause of death among Dresden
asbestos workers. Jacob and Anspach noted that the average lapsed veriod
from onset of exposure to death from cor pulmonale (25,7 years) was consid-

erably shorter than the corresponding lapsed period for lung cancer associ-
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ated with asbestos exposure (30.7 vears). The implementation of inmroved
industrial hygiene methods and tho great reduction of tuberculosis since
the advent of antibiotics (19Li2) were given as the rcasons for asbestos
workers surviving long onouch to die of lung cancer  (39,L0).

In a study of workers employed in an asbestos products ;:la.nt as of 1938
followed through 1960, Mancuso and Coulter found an excess of deaths from
lung cancer (19 vs. 5.6 expected), The anthors considered this a conser-
vative figure because: the whole plant population was used, not just
production line employees at risk; and events of the war affected employ-
ment patterns of 2/3 of the cohort aged 15 to 3L in 1938 (11).

By the end of 1963, the British Ministry of ILabour had knowledge of 581
persong in whose death certification asbestosis had been cited, The
proportion with lung cancer as a complication had risen steadily frem
13.2% in lierewether's 1947 report to 257 in 1963 (L2).

Building trades insulation workers in the lew York area who had entered
the trade before 1943 were traced by Selikoff and co-workers through 1962
(43)e Of 255 deaths, L5 dicd of cancer of the lung and pleura, where only
6.6 such deaths were expected. These ren have relatively 1ight, inter-
mittent exposure to asbestos., Their practices have changed little over
the years., Recent measurements have shovm that their B-houwr time-weighted
average expamsure to asbestos is 3 f/ml, -rith occasional peaks about ten
times that level (L, Lha)s This study has been extended through December 31,
1971 (L5, U6), by which time L23 men vho had lived for 20 years after their
first exposure had died (against 288,5 expected), Of these, 8l (one in
five) died of lung cancer (11.) expccted); the average lapsed veriod was
30-L40 years; of L2 cases of lung cancer found throush 1971 and for
which smoking histories were known, 1 had histories of cigarette smoking,

This indicates that an asbestos worker who smokes cigaretics has 92 times
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the risk of dying of lung cancer compared with a man who neither works
with asbestos nor smokes cigarettes, This is an order of magnitude above
the risk attributed to cigarette smoking aloneg in other words, 9 out of
10 cases of lung cancer among cigarette-smoking insulation worlers are
attributable to ocoupational hazard, On the other hand, no increased lung
cancer incidence was found among the non-smoking workers, It is striking
that the separate effects of cigarette smoking and the asbestos work are
negligible compared to their combined effect in causing lung cancer.
Tragically, most lung cancers detected among insulation workers are inoper-
able because the men have some degree of asbestosis and cannot support any
further loss of lung function.

Newhouse (47) found no excess mortality from lung cancer in asbestos
factory workers first exposed less than 17 years before her study (1969).
There was significant excess among those with longer lapsed periods, There
was little difference in lung cancer mortality between those with under two
years on the payroll (8 against 1,6 expected) and those with over two years
on payroll (11 against 1.5 expected) among men working heavily exposed areas,
In arcas with low to moderate dust exposure, no excess mortality occurred
(3 lung cancer deaths in L6l men with over 16 years lapsed tine, 2.} expected.)

Kiviluoto and Meurman (Li8) found threefold excess of lung cancer deaths
(8 cases) among antiC ophyllite mine and mill workers in Finland, all of whom
had asbestosis, This was a small study and the exposure times observed
were short; but it indicates that occupational exposure to this type of
asbestos carries a lung cancer hazard also.

Isselbacher and co-workers (1,9), in reviewing published autopsy reports,
noted that in 71 cases of asbestosis lung cancer in which the patients!' sex

was given, 21 (29.6%) were females, in contrast to 4.0 to 10,3% in the
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general population, In Mresden (39), where females made up less than half
of the work force studied, they incurred 21% of the lung cancer against 9%
in the general population. Xeal (50), reporting 15 deaths of females with
asbestosis, listed L as having lung cancer, all of whom were non-srnokers,
Of 15 males with asbestosis, 10 died of lung cancer,

In a recent study of mortality in chrysotile mines and mills of Quebec
(51) MeDonald and co-workers found only a small excess lung cancer mortality
(97 against about 82 expected), However, the "heavily exposed" workers had
a rate of lung cancer 5 times as great as that of the "lipghtly exposed"
workers., The study group was composed of all the individuals employed
between the years 1891 and 1920 (11,788). Of the 9981 (88%) who were traced
2457 had died, This provides evidence that miners and rill workers incurred
2 lower excess of lung cancer than other types of asbegtos workers,

The reason for the carcinogenicity of asbestos is not known, and it hasg
not been destermined whether more than one fiber is necessary to induce a
malignant tumor. Cox has suggested that the probability of cancer induction
is proportional to the mumber of asbestos fibers, the rumber of susceptible
cells, the concentration of carcinogens on the fibers, and the time from
exposure (52),

In conclusion, it is now established that excess lung cancer mortality
occurs among asbestos workers, Asbestos workers who smoke cigarettes have
a mich higher incidence of lung cancer than groups of workers whose smoking
histories were not obtained, indicating a strong cocarcinogenic effect,
There are no epidemiologic data, such as available for cigarette smokers, which
indicate that cessation of exposure to asbestos is associated with subsequent
decreased risk of lung cancer (26). The cases reported in recent years are
a reflection of conditions decades earlier, Contimuionus and substantial

improvements have subsequently been made in asbestos processing plants. The
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hazards have not been long rcalized in trades where asbestns-containing
materials are handled (and exposures are milder), Newhouse's recent study
indicates that lung cancer risk may be normal among those with light
exposure, even in cases of long exposure, Selikoff has found that virtually
all recent lung cancer deaths in a group of insulators were among those who
smoked cigarettes, It remains for more quantitative studies of lightly
exposed workers to define the dose-response relationship, both for workers

who smoke cigarettes and those who do not.

Mesothellioma for Neighbors and Relatives

The existence of primary mesothelial tumors of the pleura, peritoneum,
and pericardium has been a matter of dispute until very recent times, These
tumors are rare, and in almost all cases death follows within months of
development of symptomse, Campbell (53) reported finding L pleural mesoth-
eliomas in 3533 consecutive autopsies. The possibility that mesothelial
tumors were metastatic from undetected primary sites was sugpgested by Willis
(54) and by Hinson (55) and maintained as recently as the 1960 edition of
Willis® pathology text (56), Others, however, cbserved cases of mesothelial
tumars with no detectable primary tumors in other organs (53,57<61).

The first report of pleural mesothelioma with asbestosis was made in 1943
by Wedler in Germany (62). In 1952 Cartier (63) reported 2 cases of pleural
mesothelioma among Canadian chrysotile miners., Two years later Ieicher (6l)
reported finding a primary peritoneal tumor in an asbestos worker, By use of
X-ray diffraction techniques he detected the presence of asbestos within the
tumor., Bonser and co-workers (65), reporting 72 cases of asbestosis (in
factory workers examined post-mortem), found 2 pleural and )i peritoneal
cancers, "the primary site not being found in any organ",

Nearly 20 years after the British asbestos industry was ordered to control
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dust exposures in domestic processing plants) there were still ne dust
controls in South Africa +here the asbestos was mined, _

Schepers gave the followrine account of a 19h9 surver of tic Transvaal
asbestos mining district (reportedly less dusty than the Cape Distriet) (65a).
"At that time industrial hygiene in one of those mines and asbestos works
was simply deplorable, Exposures were crude and unchecked, I found young
children campletely enclosed within large shipping bags, trampling down
fluffy amosite asbestos, which all day long came cascading dovn over their
heads. They were lept stepping lively by a burly supervisor with a hefty
whipe T believe these children to have had the ultimate of asbestos dust
exposure, X-ray revealed several to have radiologic asbestosis with ecor
pulmonale (right heart failure) before the age of 12,444

"In the valley where the mill was located, asbestos dust rolled throurh
like the morning dust, and I had a hard tire keeping my staff in working
trim because of itching skins caused by asbestos adhering to our clothes.
Even food at the local hotel was gritty with dust,”

Progress in dust control has been substantial but production has also
inereased tenfold in the Cape District in the last 20 years (65a,65b)

In 1956, the first South African case of pleural mesothelioma was
diagnosed, Within a year, Sleggs and Marchand had 16 cases in Kimberly and
Johannesburg with histdééically proven pleural mesotheliomas, They sug-
gested that asbestos might play same part in the etiology, since asbestos
bodies had been found in the lungs of the first case and large crocidolite
asbestos deposits were located 200 miles west of Kimberly. None of the
original cases admitted to mining asbestos., Detailed histories were ob-
tained fram patients and surviving relatives, By 1959, an association with
the Cape asbestos fields or the use of asbestos was established in 32 out

of 33 cases with histologically proven pleural mesothelioma (66),



As an example of envirommental exnwure, Jarmer rentioned a vonan born
on the asbestos fields in 1900. She left there at tho age of 5, and was in
cood health until she develoned a pleural effusion at 35, She died 18 months
later of plewral mesothelioma, Detailed questionine rovealed that she had
attended an infants! school necar =i asbestos dump. The chﬂ.ﬁren used to
glide down the dwan on their way hoee. Two of her playmmates at this school
have subsequently died of the same comdition, (67)

The only typc of asbeste® rined in the Cape province is erocidolite. In
Transvaal province (330 miles away), where amosite is the principal type
mined (with sore crocidolite), no mesothelioras were fowad as late as 196l,
desnite intensive search, As of the ond of 1960, 179 cases of "definite"
mesothelioma had been found in South Africa. (67) Of the 148 in which the
history was known, 3 were listed as having exposure in the Transvaal anosite
mines, against 51 who worked in the nines of the Cape. In 2l there was no
evidence of envirommental or occupational exposure to asbestos, It is still
unexplained how such a disproportionate fraction of cases had exposure in
the Cape fields as compared with exposure in the Transvaal amosite and
crocidolite areas. Levels of dustiness and mubers of persms-at-risk
indicate that more cases should have been found in the Cape area, but not
as many more as were observed (69). Hecontly, however, it has been reported
that analysis of samples of airborne dust from Transvaal nines show that
the average fiber diameter for amosite and crocidolite is three times that
found in samples from Cape mines (70). If the very snall fibers cause
mesothelioma, as many observers feel, this alone could explain the discrep-
ancy.

In 1962, ¥clulty reported a case of pleural mesothelioma in an asbestos

miner in Australia, one of the few other places in the werld vhere crocido-
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lite is mined (71).

In their study of asbestos workers in the United States (41) llaneuso
and Coulter found 5 cases of peritoneal mesothelioma, and suspected others,

Enticknap and Smither (72) reported 9 primary peritoneal tumors among
52 cases of asbestosis seen at necropsy. All 52 worked in an asbestos
factory where all three major types of asbestos were handled (Essex, Zngland).
Qutside of these cases, the writers had not encountered a mesothelioma in
several thousand necropsies. "A remarkable feature of the cases is the
minimal fibrosis of the lungs,"

Hourihane (73) reviewed all cases of primary diffuse tumors of the pleura
and peritoneum in the necropsy files at London Hospital from 1917-1962, He
found asbestos bodies or fibers in the lungs, usually accampanied by
fibrosis of the lungs, in 15 of 30 ("certain" and "probable") mesothelioma
cases, He found no cases with fibrosis and only 3 with asbestos bodies
or fibers in 100 controls at necropsy. More recently, Hourihane detscted
amphibole asbestos within mesothelial tumors of one quarter‘ Zf the cases (7h).

Newhouse and Thompson made a careful study of London Hospital mesothel-
ioma cases for histories of exposure to asbestos (75)., Eighty-three cases
were confirmed by necropsy or biopsy through 196hi; in 76 of these full
occupational and residential histories were obtained (73 died in 1950 or
later), Forty (52.6%) had a history of occupational or domestic (living in
the house with an asbestos worker) exposure, In comparison, only 9 out of
76 (11.8%) econtrol patients from the same hogpital suffering from other
diseases had such exposure (P<0,001), Among those with no evidence of
occupational or donestic exposures, 11 of the mesothelliama patients lived
within half a mile of an asbestos factory, compared with 5 of the control

series (P<0,01), MNean interval between first exposure and death varied

from 29,k years among 23 factory workers to L8.6 years anong the 11 neigh-
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borhood cases.

In Belfast, McCaughey and co-workers reported finding asbestos bodies
in the lungs of 12 out of 15 patients who died of pleural mesothelioma (756).
Three years later there was a total of L5 cases (77)s A highly significant
difference in histories of exposure to asbestos was fcund'between the 142
most recent cases and matched controls (32 against 9: P<0,001), Asbestos
bodies were cbserved in 21 (88%) of the 2l mesothelioma cases where lung
tissue was available, In 2L nmatched controls and 5 other comparison groups
(totaling 1,00 cases) the prevalence of asbestos bodies varied from 4% to
27%. Host of the mesothelioma patients had "light" exposures, such as
indirect occupational exposure in the shipyards. No attempt was made to
classify exposure by asbestos type since all three major types are used in
shipbuilding and repair, Sirilar reports of mesothelioma in shipyards in
the Netherlands (78) and Great Britain (79,80) followed,

In 2500 consecutive autopsies in MNew York (1953-196l) Selikoff and co-
workers found I pleural and 3 peritoneal mesotheliomas (81), All were
associated with asbestosis (found only in 26 of the autopsies), Cne of the
men with mesothelioms was a carpenter, who had denied ever having seen,
used, or handled any asbestos product, This may have been a case of indirect
occupational exposure in the construction industry,

In a survey of 152 hospitals (Pemnsylvania), Lieben and Pistawka (82)
found }i2 mesothelioma cases in the years 1958-1963, Ten worked in asbestos
plants, 8 lived or worlked close to an asbestos plant, 3 were family members
of asbestos workers. In 10 others a history of questicnable exposure to
asbestos was obtained after prolonged questioning, In the other 11, no
history of exposure could be found, The "most striking finding! was the
clustering of 6 of the L2 ecases around one insulation plant (only 2 wrorked

there) in the geographical area of approximately 30,000 square miles



21

covercd by this study.

Borow and co-workers (83) reported a concentration of mesothelioma cases
(17 in 3 years) at a hospital 2 miles from a huge asbestos plant in Manville,
Yew Jersey in which 75% of all asbestos mined in North America is converted
to commercial use, Two patients there had only environmental exposure; i.e,
they lived near the plant, Iiore recently, the total reported nmumber of
cases from this town of 15,000 reached 52 (83a).

Harmburg,: Germamny is a center for asbestos factories, as well as a
major port. BRetween 1958 and 1968, 319 cases of pleural mesothelioma were
found in |, medical institutions there (8l;). "There may be many more in
other hospitals.! The prevailing wind in Hamburg is from the west, and most
of the cases resided to the east of the shipyards and in a residential
district around the largest asbestos plant. In this district alone there
were 51 cases of mesothelioma among 53,000 inhabitants, Of the 119 of these
cases which could be fully investigated, t"definite" or ™likely" histories
of asbestos exposure were established in 55 (Lh63). Average lapsed time
from onset of exposure to tumor development was 35.2 years (85),

The first use of dust suppression techniques within the Hamburg asbestos
plants was in the mid-1930's, but only after World War IT did the asbestos
factories, for economic reasons, begin to filter the asbestos dust fram air
exhausted from the factories, The fact that over 50% of these cases had had
no other known asbestos exposure led the authors to conclude that neighbor-
hood exposure to pollution from these plants was a major cause of death in
the Hamburg cases (85).

At first, it was hoped that mesotheliomas were caused enly by exposure
to erocidolite asbestos, the type mined in South Africa'’s Cape Province,

The insulation workers studied by Selikoff and co-workers had extremely
high incidence of mesothelioma: 6 pleural and 16 peritoneal tumors in 380
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workers who had died by the end of 1968 (5). The mean lapsed period from
onset of exposure was 34,0 years for pleural mesothelioma and /13,0 for per-
itoneal. The only types of ashestes known to have been used in insulation
materials are chrysotile and amosite., The largest asbestos mamufacturer in
the United States has never used crocidolite for the mamfacture of insula-
tion, Only small amounts of crocidolite were imported into the U,3, before
19h0 (erocidolite is not mined in the U.3.)s In other wrds, even if croc-
idolite exposure occurred, it could not account for the pattern of mesothe-
liomas scen among these insulation workers,

Selikoff and co-wrorkers did a prospective study of local units of the
International Association of Heat and Frost Insulators and Asbestos Workers
where all insulation work is done in shipyards. The purpose of theikr study,
which included two comparison groups of workers with 1ittle and no shipyard
employment, was to compare the health hazards of insulation work which in-
cluded amosite asbestos exposure (shipyard insulation) with insulation work
mach more limited to chrysotile (general construction work)e All three
groups were found to suffer similar, severe mortality primarily from lung
cancer, mesothelioma, and asbestosis (Sha).

These researchers also followed 230 men who began work in an amosi te
insulation factory between 1941 and 1945, worked there for a year or more,
and were alive on Jamuary 1, 1960. Total deaths in this group through
June 30, 1971 was 105, against h6.L, expected. The excess was limited to
the categories of cancer of various sites and asbestosis, including 5 cases
of mesothelioma (84b).

Gilson attempted to resister all mesothelioma cases in the United
Kingdom (86)s In 1969, he reported that 550 cases had becn found, From
the distribution of cases by year when known (8/year from 19551959, 27/
year fram 1960-196k, L8/year from 1965-1968) he concluded that, "Although

some of the increase is undoubtedly due to more widespread recognition of
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the tumour, it seems highly probable that there has been a real increasc
in incidence as well.," He went on to say that it is likely that the totals
are under- rather than over-estimates.

In checking the validity of death certificates of 301 asbestos worlkers,
lievhouse and “Jagner exariined necropsy reports for 158 and histological
material for 8 of those, The additional information gathered led to a
number of revisions in the stated causes of death, Iesothelioma was the
certified cause of death of li; another 15 mesotheliomas were identified
upon review of histological material, Most of these workers died hetween
1955-196l;, a meriod of ascending prominence of mesothelial tumors, In
contrast, the revised mumber of lung cancer deaths was 28 against 29 cert-
ified (87).

Thomson (88), writing in 1969, pointed out that the criteria for diag-
nosing mesothelioma put forth by Churg and co-workers in 1965 are too
restrictive for diasnosing pleural tumors. The criteria are (89):

(a) there is no other primary tumor that can conceivably cause
serosal spread;

(b) the gross appearance of the tumor is that of a superficial
growth with only shallow invasion of the underlying organss
and

(¢) metastases, if any, are by and large limited to regional
lymph nodes,

Thomson remarked that while most cases have no secondary tumors, there are
examples of extensive spread. He based his conclusions on a series of 17
recently autopsied cases and more than 50 positive biopsies., Included were
examples of direct spread as well as blood and lymphatic spread to a wide
variety of organs. Referring to the confusion in the standard texts and the

nedical literature, he noted that the histopathologist who is not familiar



with mesctheliomas and wishes to diagnose them is presented with severe
difficulties.

A1l deaths from nesothelial turmors known to pathologists in Canada
between 1959 and nid-1968 were registered, They mumbered 165 (2/3 in males),
or about one per million persons per anmum, Occupational and residential
histories were obtained from survivors of 91% of the cases and two matched
control series. An association with definite or probable contact with
asbestos was clearly demonstrated (P<0,001), but only 207 of the male casecs
and one female case had any such contact. There was increase in rate of
occurrence in the final few years of the period, but thc authors attributed
this to record-keeping differences and to rreater interest in these tumors.
The mortality was appreciably hircher in Quebec (1.5/million) than in Ontario
(0.8/million) or the rest of Canada (0.9/million). The "most noteworthy
finding" was that all excess deaths occurred in workers engaged in manufae-
ture and industrial applications rather than in mining or milling (51,90) .

Two reasons for the relatively low cancer risk of mining chrysotile
were offered: either chrysotile is less likely to cause mesothelioma and
lung cancer than other types of asbestos, or something in addition to asbestos
is necessary (90), It is certain that people living along the serpentine
belt in eastern Quebec have a lower incidence of mesothelioma than those
living in the Care province of South Africa., Likewise, there has been no
excess incidence of mesothelioma in the anth:pphyllite mining region of
east Finland (91).

Wﬁgner and co=workers (92) have producea'mesothelicmas in 1/3 to 2/3
of the rats they injected intrapleurally with the three major types of
asbestos, There was no differcnce in effect between the natural and oil-
extracted forms of crocidolite. The risk of develoving a mesothelioma was

proportional to the dose applied., Wagner suggested that although chrysotile
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is bioclogically active, the spiral shape of nany of its fibers may inhibvit
their inhalation, rendering them less hazardous., This may be one reason
for the comparatively low mesotheliorma mortality of chrysotile miners and
mill rrorkers,

zarlicr, Wagner reported induction of nesotheliomas in rats injected with
silica (93). Iueper reported producing mesotheliomas in rats by peritoneal
injection of polyurethane fosms (raising concern over the use of polymeric
foams in surgery) (9L4)., This leads to the question: what normally encountered
agents besides asbestos fibers can lead to development of mesothelial turmors
in man?

Cocarcinogenic agents have been scught for mesothelioma as well as for
lung cancer, Tron and manganese are mined in the Cape province but not in
Transvaal province, Welders and other men employed in shipyards are exposed
to iron oxide dust as well as asbestos., Several anthors have suggested. that
there may be a combined effect which enhances the likelihood of develowment
of mesothelioma (68, 82). Se far, the association between mesothelioma and
the suspected cocarcinogens named is only casual, however,

Assertions of family or neighborhood exposure should be viewed with
caution, according to Selikoff (95), as often there is a short but forgotien
period of employment in an asbestes plant, Relatives of workers and those
who live near asbestos plants would know when openings existed and may have
worked a month or so when their own trade was slow. Selikoff and Hammond
(96) eoncluded that no quantitive conclusions recarding the dose-response
relationship will be available without epidemiological studies with indirect
occupational exposure and envirommental exposure.

kesotheliona is still a rare tumor in the United States., In a prospective
study of cancer in the general population, Harmond (97) found that only 3

out of 31,652 deaths (in over a million people between 30 and &9 years of



age) were caused by mesothelioma,

The previous studies lead to the following conclusions, lesothelioma
is caused by exposure to airbornc asbestos fibers., Though there iz nrob-
ably a difference in the mesothelioma hazard posed by different tyves of
fibers in different anplications, it is prudent to rerard all asbestiform
naterials as hasardous, There is indication that the lansed time from
exposure is longer for low levels of exposure (70,56). At low levels
(wherc there is little or no competing risk of asbestosis or lung cancer)
the likelihood of contracting mesothelioma must be a monotone increasing
funetion of dosage. The large proportion of cases of mesothelioma srith
light exposure to asbestos (occupational, indirect occupational, neighbor-
hood, and domestic) indicates that the safe exposure threshold level is

substantially lower for mesothelioma that for asbestosis or lunes cancer.

Cther Cancers

There 1s evidence that gastrointestinal cancer occurs in excess among
those exposed to asbestos: the insulation workers studied by Selikoff and
co~workers (Li6) have had more than 3 times the expected rumber of deaths
from this cavse, hl, against 12.5 expected. The authors considered the
mmber sufficient to be conclusive proof of relationship, taken together
with similar findings amonz insulation wvorkers in Belfast (100).

Asbestos has also been suspected in inercased incidence of ovarian
cancer, Graham and Graham (98) reported that 6 out of 12 patients with
early ovarian malignant chanses had birefrinrcent crystalline material in
the ovaries, The main point of the authors is that there was a similarity
in the histological appearances of ovarian carcinoma and mesothelioma., To
date, epidemiological evidence to sumport the hypothesis that asbestos 2x-

posure carries an excess risk of ovarian cancer does not exist,
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Asbestos Touies in the 3treets

As mentioned earlier, Cooke I:rst referred to "curious bodies" in
asnbestosis, noting that the lung charactoristically reacted by coating
entraoped asbestos fibers (5). These were first called "asbestosis bodies®
in 1929 (17)e The designation was shortened to Masbestos bedies” when it
wag realized that psople without asbestosis were found to have them in their
lunss.

The first report of non-occupational asbestes bodies was rade in 1029
by Stewart and Faddow (13), who exanined lun-~ tissue of a nerson who lived
across the road from an asbectos plant, Shortlr afterward identical "bodies"
were reported in the lungs of coal miners (101). Subscquently, thev have
been reparted in graphite workers and diatomaceous earth srorkers (102),
Until recently, however, these '"bodies" have sonerally been assoeciated with
occunational exmesure to asbestos.

In 1963, Thomson and co-workers (103) reported what appeared to be
asbestos bodies in the lungs of a larpe proportion of urban dwellers who
had no recorded occunational exposure to asbestos., Analyvsis of lung tissue
sections and expressed lung fluid all over the world (99, 104-112) sube
stantiated Thomson's findings. In nost studies where sex was noted, pre-
valence of "asbestos bodies" was higher in males than in females, The
percentaze of cases in which "bodies" were found varied with the technique
used in the invesbigation, the amount of lung tissue examined, and the
dilirence and persistence with which they werce sought. The percentare of
positive findings has been reported as high as 97% (99) and 1003 (112).

A question arose whether the “bodies" found in the lungs of urban dwellers
with no occupational exposure to asbestos were asbestos bodies or nseudo-
asbestos bodies; that is, did they have asbestos fiber cores or not? Gross

and co-workers produced what they called "ferruginous bodies" (11l) by
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injecting intratacheally aluminum silicate fibers, siliccn carbide
whislers, glass fibers, and cosmetic talc (cammercial tale ray contain as
ruch as 82% tremolite asbestos) (115) into the lungs of hamsters., These
were identical to asbestos bodies. Still the question remained, is as-
bestos present in the lungs of urban dwellers, either enclosed in ferritin
or as Iree fiber?

Nwierous technical difficulties impeded the gquantitive analyses of
cores of "bodies" found in lung samples, The main problem was that chryso~
tile, the only asbestos type with an unristakeable morphology (and by far
the most abundant type), tends to split into unit fibrils 200 to 40O
Angstroms in diameter. It is also altered chomically and physiecally in
vivo (12)s Langer and co-workers (116) finally overcame these obstacles,
employing electron-microprobe and high magnification (up to 217,000 X)
electon microscopic techniques, They found that 15 of 16 electron micro-
probe analyses of asbestos bodies found in lungs of urban dwellers were
consistent with magnesium-leached chrysotile, and one was consistent -rith
amosites Furthermore, analyses of samples (conservatively estimated at
one millionth of the total lung burden) of lung unequivocably showed chryso-
tile in 24 of 28 comsecutive Mew York City autopsied cases (117), Similar
observations have been made in London; Pooley and co-workers (117) not
only found chrysotile asbestos in almost 808 of their cases, but also noted
it to be the most camon and abundant of all fibers detected,

Eight hundred fifty-six New York City autopsy cases were exanined for
asbestos bodies in lungs and lifetime occupational histories were obtained
(118). The results sugrested that asbestos bodies are not randomly dise
tributed among the general population, TForty percent of housewives showed

asbestos bodies, 50% of males in clerical or professional work, 50% of males



in manual work cielusive of those the had a history, however brief, of
shipyard or construction work. The last mentioned group had asbestos bodies
in 90 of 129, or 707 of the cases.

One hundrsd consecutive Hew York City autopsy cases in cach of two years,
193l and 1967, were exwrined for asbestos bodies in ashed 175 lung sec-
tions by Selikoff and Hamrond (118)., Yo significant difference in the
percentage of positives occurred in the two years (53% and 60%, respectively).

A similar study of secvlar changes in asbestos body prevalence was
carried out by Pocley (119) in London. Ve eramined 30u lung sections (not
ashed) in 123 cases autopsied in 1936, and 100 each in 1946, 1956, and 1946,
He found no ashestos bodies in throse who died in 1936 or in females who died
in 19h6. The overall percentages of positive cascs rose steadily to 207 in
1960, a figure which Pooley noted is in accord with that found in London in
a recent multicenter survey using the same technioue of analysis,

Lo such preliminary studies reflect real differences in prevalence
trends betwecn MHew York and London? If further study can establish that
the prevalence of asbestos bodies in the general nopulation was the same
30 years ago as it is today, and if pathological studies can demonstrate
that mesotheliona was indeed uncorrion until recently, there 1rill be less
reason to suspect that the finding of asbestcs bodies in the lungs of the

general pomtlation is a harbinger ef an incipient epidemiec of mesothelioma,



Seetion I1 Znvironmental Asvects

Having considered in detail the various diseases which can be caused
by breathing and coming in contact with asbestos fibers, let us now look
at the various parts of the human cnviromment where the danger of ashestos

contarnination exists.

Urban Air

Iymeh and Ayer (121), compared light microscopic samples with the same
material studied by electron microscopsy; they reperted that only 1 in 100
fibers present in air could be seen by light niecroscopic methods. This
meant that dust-counting instruments used in making measurements in asbestos
factaries could not be used for envirommental asbestos measurement.,

Preliminary electron microscopic analysis (122) sumoested that chryso-
tile levels were greater in Manhattan than elsewhere in New York, lNicholson
and his co-workers atiributed this to the extensive use of asbestos in
construction in Manhattan. While values ranging from approximately 10 to
200 X 10~ grams per cubic meter of sampled air is a small quantity of
asbestos (total urban particulate loading is on the order of 100 X 106
grans per cubic meter (123)), 10”7 grams of chrysotile could represent a

million fibrils.
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"For the past 10 years, during which spray fire-proofing came to be exten-

sively used, it was not uncoron to sece extensive snowfalls of asbestose
containing material over widespread areas of New York and other metropolitan
cities. In some cases, the fireproofing was even done with no attempt to
enclose the spray area by tarpaulins or other means," (122) Sampling
around construction sites where extensive spraying of asbestos fireproofing
was in progress demonstrated a simnificant contribution of this material to

air pollution. In some instances chrysotile asbestos levels aprroxinately
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10 tines "background” were observed, A few months after this report was
made, the usc of snrayed asbestos insulation was totally banned in Boston
and Chicago and sevorely restricted in llew York, Los Angeles, Detroit, and
Philadelphia (124)s The U.3. Inviromental Protection Agency has nroposed
to ban it nation-wide (12h4a).

Another suspected sirmificant source of asbestos ollution is abrasion
and crosion of brake linins and clutch facings in motor vechicles., The
brake linings arc ~encrally fabries woven firom asbestos yarn only or from
asbestos yarns and rictal threcads. The lininges are made to adhere to drums
or vlates by means of thermosettinsg resins. Iynch exanined the emissions
frair automobile brale wear and found that most, but not all *he fiber was
destroyed by heat of friction (125). Illechanics typically use air hoses to
blor the dust from brake parts and thus contaninate gara~e areas with asbes-
tos duste Vacuuming or wet washing with a paintbrush and kerosene would be

rmuach asafer,
Asbestos in Builldings

It is evident from Table L that the major use of asbestos is in mate-
rials used in building construction, These include cement products of which
70% of the world's production of ashestos is used, The cement product is
rigid, strong, weather resistant and heat insulating, Cerent sheet products
include fireproof shingles, electrical switchboard panels and laboratory
table covers., Asbestos cerent is also used in making drain pives, water and
gas mains, sewaze venting flues and for coverings to electirical cables.
Though this use is not dangerous in itself, in the process of installation
of cement products, the Titter must often cut, smoothe, and work the materi-
als, often allowing considerable dust to accurmilate in the working areas,

Cne building practice may result in serious contamination of asbestos

in interiors of public structures. This is the oractive of desipning ceiling



spaces as reburn air plemums. Instead of running metal ducting across the
ceiling and connecting exhauat with return ducts, air is allowed to move
through ceiling spaces sprayed with asbestos for fire wrotection and thermal
control. The asbestcs coating can easily erode throush the steady current

of air passing over its surface, and the onarticles of asbestos can find them=
selves in the rcheatcd or cooled air.

The degrce of th's contanination is dependent upon a muiber of factors:
rate of air flow, tyme of asbestos used, method of application to building
surface, length of space traverscd by returned air. o one knows the degree
of asbestos contamination by this source, but !r, "Hlliam Puckelshaus of the
Envirommental Protection Agency promised that the Amency would look into this
problem of notential contamination of indoor air (126)., However, after a 20
nonth lapse the Envirommental Protection Arency still has not initiated a
monitoring program. (See Aprnendix 1)

A school built in Lander, Wyoming in 1961 had sprayed on asbestos ceil-
ings in classrooms, Public lealth Service investigators found that "asbestos
falls intermittently in both larze and small quantities, and one is able to
wipe up asbestos dust at randon from the surfaces of the schoolroom furniture,
The ventilation systern recirculates room air, and the intale filters are
¢logred with asbestos fibers," Thourh airborne ashestos levels were below
5 £f/ml, these investigators declared the condition a hazard to health, and
renovation to replace the asbestos material besan in June, 1972 (127). A

sinilar situation is being repaired in dormitories at UCIA,

Asbestos in Tersonal Items

With over 3,000 uses of asbestos, little ironder each and every American
should become concerned. TFrom ironing board covers to drapes, asbestos items

find their way into the homes of our people. It is thought that one of the
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rnost dangerous areas whore asbestos contamination would cause untold harm is
when used as additives in tobacco products. tlany patents exist for such
vractices. Investisation has revealed that none are beins used teday, but
one of the first Anerican cizarette filters was alrmost pure asbhbestos, An
lmvestization of ‘aroncan ciraratite filters is being conducted at this moment,

Those of us who use gas masizs should be mleasced to kno:r that the Naval
Hesearch laboratory has develoned a fiber~lass filter said to be Ysumerior!
to Dolivian crocidolite asbestos, the Durcau of Mines revorted in 1970 (128),
Attermnts arc being rade to £ind out whether the Bureaun has talten steops to
assure that this hazardous use of crocidolite has been discontinued,

Cne can buy asbesvos dust in nany hardware stores, (ne of the uses made
1of this dangerous commodity was a oractice among art teachers until recently.
They would mix asbestos dust irith modeline clay for consistency and ease at
working the material. However, the vresence of the dust and use by children
was declared a major hazard, and warnings were ziven by the Food and Drug
Administration under oressure from public interest groups.

ne use of asbestos can be a source of canger for persons of specilal
occupations: protective clothine, TIiremen use suits (129) and other equip-
ment rnade of asbestos; asbestos gloves are found in places where ovens are
operated and around scilentific laboratories., Continual use over a period of
tire may be a source of asbestos insult, In laboratories are also asbestos
heating tapes, asbestos insulation nads, filtering matcrials and asbestos
paper for making insulated coatines around heated glassware, Many of these
items are subject to wear and flaking. The atmosphere of the working space
can easily be contaminated by asbestos., For other crouns, see Table III,

One unsugvected source of asbestos is in tales which contain varying

amnounts of tremolite asbestos., Talecs are soft and can be reduced to small
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particle sizej; they are cheap and are good thermal and electrical conductors
and, like asbestos, are rcsistant to attack by acids and bases, These prop-
erties allow for a multiplicity of uses (see Table IV) ranging from fillers
in scouwring soaps to solid lubricants.

Blejer (130) has called attention to the rotential cancer hazard posed
by the strong chemical similarity betwsen tale and ashostos, and has also
uritten to one of the authors that manv mineralosists doubt if such a thing
as an asbestos-free talc deposit exdsts, This lattor complication has so far
prevented the appearance of a study of cancer incidence of workers exposed
to pure talce. Talc miners who work with a talc containin~ abont 307 tremolite
risk developing a talc fibrosis similar to asbestosis and incur four times as
ruch cancer of the lung and vleura as their counterparts in the seneral popu-
lation (131).

A few mineralosical analyses have been made on talcs used in these many
itemss A study by Schulz and Williams on 51 commércial tales indicated a
range of O to 82% tremolite with greater than trace amounts in 17, or one
third (115). This alarming report beclions a thoroush analvsis of all uses
of tales. Some of the area which requires irmediate investigation should be
in talcum powders and varinal deodorants, llere large quantities of talc
which could contain different amounts of asbeostos can be easily administered
to prime cancer sites.

Among talc uses which should be strictly controlled include the use as
lubricants in the interior walls of balloons, where children naturally inhale
and exhale the air used to inflate the item, WYecent analyses of a limited
mumber of brand by the Food and Drusm Administration revealed no asbestos in
the talec. Towever, strict resulations on talc use are still needed with an
active program of surveillance.

A recently discovered serious contamination problem is in the area of



coats imported frow: Ttaly which contain asbestos mixed with wool. This was
detected because the coats were declared to contain asbestos in order to
escape the wool duty. Defore the public was alerted in 1971, there was an
estinated 100,000 coats sold to women in this country. A measurement of air
concentrations near lightlv brushed coats were 10,000 tirmes more asbestos

than normal backeround (132).

Asbestos in Food, rinkas, and Drugs

Though asbestos is not directly added to human foods, still it is able
to contaninate them through careless and thoughtless practices, Cne such
practice is the polishing of rice by the mse of talcs, Talc is also used as a
dusting powder for salami and a nolishing medium for pearmts (128), Merliss
believes that since mch of the polished rice eventually is exported to
Japan, thig misht be a reason vhy there is a very hich incidence of stomach
cancer in that country (133)e While this inference was highly questioned in
recent ronths, ilerliss' report eventually led the Food and Drug Administration
to prorose a ban on asbestos-containins tale as a polishing apent (see
Apvendix 2),

A use of asbestos which causes considerable worrv is the use of asbestos
filters for beer, <rine, and hard liquors. This allows for small fibers to be
washed inte the final »roduct and find their way into the stomachs of
drinkers. O(nec of the authors spolie with the chief engineer at a Carling
brewery and infeormed him of the hazardous potential of asbestos to workers
and the oublic. The company irmediately procured a cellulose substitute from
Grefco, Incorporated, wthich had also furnished the asbestos-containing filter
material, Asbestos filter nedia arc wridely used in United 3tates breweries,
and at this time a mumber of companies are switching to substitutes voluntarily

in order to preemnt sovermment rerulation and adverse publicity,
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The above expcrience supports the claim that the resistant nroperties
and low cost of asbestos lead to widesmread, nonessential uses which can be
readilvy substituted and elidminated.

Asbestos-containing filte~s are also used by sore manufacturers of zin.
Representatives of Searrams, one of whose oroducts is Calvert ain, maintain
that asbestos has unique filtration prowerties and the commany is seeling
other materials vhich can produce satisfactory clarity in their product,
Eleetron microsconist Henry Wehman found rreater concentrations of asbestos
fivers in Calvert «in than were vresent ags backrround levels in the water
from which it was made (133a).

Asbestos [ilters are also uscd in nrocessin~s fruit juiecs, sugar, lard,
and versctable oils, and the listing here is by no means all-inclusive,

MNicholson and co-rorkers found that asbestos filters contaminate drug
solutions used to intravenous, intrarmscular, and intraperitoneal injections
(133b). This last form of "therarny" is rarticularly alarming in view of the
fact that thce peritonewn is a -rine site for develoorent of mesothelionma,

The Food and Drug Adnministration has said it is conducting analyses to
determine if asbestos is ontrained in certain oreducts filteored with asbestos,
However, the FUA spokesman clains tiey are having trouble adapting their
chosen techniques, ontical microscopy, and X-ray diffraction, to verform the
analyses, This 15 becauss optical rdcroscovy is incavable of detecting most,
of the tiny fibers, and X-ray diffraction derends upon the grvstal structure
remaining intact (as mentioned earller, even water will leach magnesium from
chrysotile). A leadinr~ lew York asbestos rescarcher has not only told FDA
of ficials that their methods wont't work, but has also demonstrated this clain
for then, This deliberate subterfuge of studying a problem to death shows
the FDA's contempt for its stated mission of protecting the nublic health,

Asbestos cement pine carryine potable -ater reguires periodic drilling



37

and tapping for maintenance purvoses, In addition, asbestos may be slowly
eroded by water flowing through these pipes. Analyses are being undertaken
to determine the deprce of contamination of wator from these causes, where
this pipe is used. 'm Baltirore, asbestos cement nive is orohibited for
metropolitan water because cast iron and prestressed non-asbestos cerment pipe
havce better physical »wroverties (133c). [Uowever, mord did not travel far.

In neirhboring Har:Ccrdg County, 0 percent of the water supply is carried in
asbestos cement Hine,

Tho nvirommental Protection icency has provosed no remulations for the

discharre of asbestos into watervays.



Conclusion and Recommendations

The widespread contamination of asbestos throughout the United States
is nowm but has not been publicized., The vublic is simvly unawarce of how
dangcrous this tode material is. The wark of goed research scicntists over
the past few decades which shows the cancer-causing potential of this mater-
ial has not been coupled by a socially responsible education of the great nmass
of citizens who come in contact with asbestos., Tt is tine that public interest
scientists broadcast the simple nroven truth and demand that unansered
questions as to extent of contanimtion and types of use be addressed,

The leading cause of death amonc asbestos workers today is lunz cancer,
Asbestosis, formerly the leadinz causc of death of these —orkers, is declinirg,
The reason is that asbestosis is caused by relatively severe occuvational
exposure, characteristic of prc-19h0 asbestos plant conditions, Continucus
improvements made since then and irmlementation of recently adopted standards
should virtually climinate asbestosis as an occupational hazard., In the
meantine, incidence of lung cancer in asbestos workers hag inercased drana-
tically.

The recent discovery that insuwlators who snoke cigarcttes have 22 tires
as rre~t a chance of developing lune cancer as men who neither handle asbestos
nor smoke is particularly alarmins, Iungz cancer in urban areas is twice as
hirh as in rursl areas, and the Ilatlonal Acaderny of Sciences attributes the
difference lar~ely to air nollution (134). It is also tmovm that urban
dwellers -rith no history of occupational exposure to asbestos commonly have
nurerous asbestos fibers in their lungs, %What role do low levels of asbestos
exposure play in urban lune cancer, varticilarly amons the millions of
cigarette smokers?

llesothelioma is anothor major causce of death amone asbestos -rorters,

Others vho receive neishborhood and indirect occupatisnal exposure are also
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subiected to increascd mortality fron mesothelioma, which oceurs mostly in
workers with light exposure, Because it is caused by lower level exposure,
mesothelioma has become the disease of rreatest concern to those who study
the health hazards of asbestos exrvosure,

Gastrointestinal cancer is two to three times as prevalent anons asbestos
worlzers than in the ~eneral population. It might be considerably more com-
mon if not for the competine risks of other asbestos cancers and ashestosis.
This finding has srave imnlications for the presence of asbestos Tibers in
foods and drinks consumed by the public,.

That cxcess mortalitv in the above caterories claims LOJ of insulators
and asbestos processing plant worlers has lod same to call ashestos work the
worst occupational health problem in the U.5. Recent Labor Mepartment stand-
ards are denonstrably insufficicnt to nrotect workers against asbestos cancer,

Selikoff and co-workers (135) estimated that there are fewer than 100,000
workers resularly usinc asbestos in construction trades in the United States.
Tet nore than 3,000,000 other building trade employees work in the sarme
structures., A4 large number of workmen have similar indirect occupational
exnosure in shipyards (136).

In addition to the vlight of these workers, there are many Americans
subject to family and neighborhood exvosurcs to ashestos, Dvervthing from
talcu: powder to playing and livins near construction and derolitson sites
open aboult halfl of all Americans to seriocus confrontation with asbestos.

The knowledge we now have about the carcinorenic effects of ashestos
cane as a result of retrospective epidemiolorical studies. 3Decause of the
inherent incompletencss of these studies and the difficulty in commiling
accurate information on causes of deaths, we have obtained an inconclusive
plicture ahout dose-response relationships for mesothelioma and lung cancer,

Studies now undertaken will hot yield resultz for many years owing to the



Lo

long latent periods of those discascs,

Since the thresheld concentration that humans can safcely tolerate for
contimuous exposure has not been determined, it is impossible to evaluate the
health hazards posed by nresent ambient concentrations., ILiliewise, it i5 not
possible to determine the hazard posed by nonoccupational use of asbestos-
containing items at this moment, The effect of asbestos as an emvirommental
carcinogen +rill be more fully deterriined in future studies on mesothelioma
nertality trends.

Asbestos is one of the major envirommental contaminantssg it wms declared
so by the Enviromcental Protection Ageney in the spring of 1971, lHowever,
this declaration has not been fortified as of this noment by Standards, The

original proposed regulations (Federal Register, Dec. 7, 1971) have not yet

been implemented. 1In fact, an intermediate draft document was found to be
weakened (sce Appendix 3).

While more scientific research is necessary, the need should not retard
us from demanding stricter regulations on the manufacture, advertisement,
distribution and use of asbestos products., BRoth colleetive and individual
action is necessary, Anong collective citizen actions should be the following:

a) demand a zero fiber time-ucighed averase for all occupational
exposure to asbestos by July, 1976 (see Appendix l);

b) provide that 211 hand-operated and nower-overated tools for asbestes
have local exhaust ventilation systems including fabric filter dust
dust collectionsy

¢) require pers nal mrotective equipment for +rork places where asbestics
concentrations exceed the level of 2 f/ml;

d) ban the use of friable asbestos materials in building construction,
except where no substitutes can be found;

e) implement strict comtrol of asbestos use in shipyards in order to

eliminate indirect occupational exposurej



f)

k)

1)

n)

o)

inform all brake servicins mechanics, peoole who wear asbestos
protective clothing and others who are exposed to asbestos in their
work of the hazards,and recomrend safe practices;

affix caution labels to all raw nmaterials, mixtures, scrap, waste,
debris and other products containing asbestos fibers;

halt the use of asbestos in the rnaking of any friable consumer product
and remove these materials from the store shelvess

discontinue the use of asbestos filter materials in the preparati -
of foods, drugs, and alcoholic drinks;

ston the use of tale containing even trace amounts of asbestos in
any vroduct where fibers could become airborne;

forbid the use of talc in foods and some consumer products including
vaginal deodorant sprays;

require public buildings, which allow return air to cross sprayed
asbestos areas, to have air plemms surfaced with metal duetwork;
require all buildings with exposed asbestos ceiling surfaces to
undergo renovation for removing or covering the asbestos;

require adequate wetting to lay dust in demolition of buildinr-
containing asbestos;

prohibit the use of asbestos cement pipe in metrovolitan water

sunply systems,

"hat can you do as an individual concerned citizen? lNow that you know

that asbestos is used in a mltitude of nroducts, many of which are not

labeled, beware of any product which could conceivably contain friable as-

bestos fibers, If you suspect that a product in a hardware store contains

asbestos, read the label, ask the salesman, and (if necossary) write to the

mamfacturer. Ask your local hardware dealer to remove ashestos dust f~om

the shelf,



Check pipe and boiler insulation in your home and see that the surfac
ie not brolien. You can buy resin~inmprersnated cloth to rrao the pire g -
tion. Reolace torn ironingboard covers and burr them (ashostos -raste can
c¢therrise find its way into the air via a rmnicipal incinerater), Tikewiso,
burv anr imnorted coats vurchased in 1970-71 which containsg ashestos as ine
dicated on the label,

..ake gure that you neiphborhood elementary school no longer has e
cowder for malkine punpets and masitse FInd out whether the buildine vou oz
in has uncovered asbestos firevroofing in the recirculation air plenum or »n
ceilingse. Ask local breweries and distillers if thev use asbestos filteras,

if there is an asbestos mine, mill or marufacturin~ plant near vou, 7.}
out what it discharpes into the air and water. Arc orc-carrvine truciss ~ovr.
cred rith tarpaulins?

Before 1£95, when Johnson and Johnson beran talc mamufacture, babies
were cormonly dusted with corn starch; this safe subsiitute is still availatle,
and at one-fourth the cost of talce. lle recamend it., Don't use ferinine
hyeiene sprays which contain talc. Avoid tale dusted balloons, rice, pro
phylactics and chewins rur, If you susnect a nroduct, write to the ran
turcre—and let us know if you discover another use of asbestos,

While many of the apolications of asbestos products cannot be Judged at
this moment due to lack of sufficient evidence of hazarcous use, still we
should err on the side of nrudence; we shoild rermove a suspected product
until the mamifacturer proves that the item is not harmful. It is not the
duty of the public intcrest scientist to nrove whether each and every iten
is harmful or safe, The public has the richt to demand this scientific
evidence from the mamifacturers of the consumer nroducts which will otheruige

sinply be means to further profits at the expense of the health and safcty

of the American peonle,



beonorzies should not be the major determinant as to whether to remove
an asbestes~containing product, Duilding plans may have to be modified and
constructicr and demolition costs increaged, but these are small when come
parcd to the risk of health involved. The aprlication of insulation in sheet
or other solic form, althourh less convenient than sprav aoplication, still
provides adecuate insvlation and firenroofing. Furtherrore, agbestos-free
sprays have seen develoned,

It is time Zor the Aerican people to view asbestos as neither friend
nor foe, The far wdser nosition is to treat this potentially toxic material
with utmost resvect, ana onlv -isc it where absolutelv necossary, If we did
50, the volue of a<bestos mdne’ and nrocessed uyemld vadeoubtedly decrease s
but the life and health of many peonle would be prolonred ~nd imnroved, Tt

is time the citizen :makes his views knom ém this emviromental pollutant.
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March 29, 1971

Mr. William D. Ruckelshaus, Administrator
Environmcontal Protection Aency

1626 K Street, N.W,

Washington, DC. 20460

Decar Mr. Ruckelshaus:

Some time ago our atlention was called to the new
buillding practice of designing ceiling spaces, especially in
large public buildings, as return air plenums. Many plenum
areas have been sprayed with asbestos fiber for fire protection
and thermal control. The conéoction of these closed ceilings
with the duct system must result in some erosion of the asbestos
coating and varying amounts of asbestos contamination of the
air most surely occur. The degree of this dreaded contamination
is dependent upon many factors including the rate of air flow
and the type of asbestos fiber used. This letter is a
request that you initiate federal monitorinz of the asbestos
content of indoor air.

We have brought this potential asbestos pollution problem
to the attention of shect metal contractors, unions and various
interested parties. Presidents A.E. Hutchinson of the Inter-
national Association of Heat and Frost Insulators and Asbestos
Vliorkers Union and E.J. Carlough of the Sheet Metal Workers
International Association have expressed concern and encourage
us in this request for government monitoring of indoor ambient
air.

Further investigation by a staff member of the Center for
Study of Responsive Law showed that no government agency was
deing systematic monitoring of interior alr systems of residen-
tial or business establishments, although several agenciles,
including the Bureau of Mines and the National Bureau of
Standards, have the sophisticated equipment necessary for such
studies. The National Bureau of Standards is presently conduc- ?

|
i

ting a study on indoor pollution, but does not intend to look
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JUN 1 191

Mr. Rasiph Rader

Dr. Albert Fritsch

Bo: 19367

Washington, D.C. 20036

Gentlemen:

This 1e in reply to your March 29 letter calling attention to
the practice of using ceiling spacers in new buildings ae return air
plenums and the consequent potentisl hazard of introducing acbestos
fire-protection fibers into the air.

This Agency is concerned about airborne asbestors fibers. On
March 31 of thir year we included asbectos i~ the initial iirt of
hazardous air pollutants. Under section 112 of the Ciean Afr Act,
as amended, Federal regulations controlling emi. rions into the
ambient air of any hazardous polliutant so !isted must be promulgated
by March 31, 1972. During the past year ‘e have carried out a field
ssmpiing progras for asbestos in some fifty urban and nonurban areas.
These semple: are being anslyzed at a rate of abrut 20 to 30 sampler
per wmonth.

1 note that your letter questions vhether the Environmental
Protection Agency has authority to require modifications in building
de=ign in order to control potentigl contamination of indoor air.
Nevertheless, exploratery reacurements have already been made inride
buildings in Columbus, Chio, in ‘ew York City, and in Perkeley,

San Diego and Senta Clara, California. Our present pians are to
initiate a pilot study to mcacure acbestoc concentrations inrside
and outside public buildinges as roon ar & competent contractor can
be found.

Let me again say that we weicome the continued cfforts of the
Center for Study of Responsive lav to help us identify problems of
the environment and develop effective programe to deal »ith such
probless.

Sincerely yours,

0l Dol

il111am D. Rucke!lrshaus
tdminfstrator
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Mr. William D. Ruckelshaus page two Maprch 20, 10

ddy

Protection Agency 1s charged with protecting our people fron
diffcrent~types of air contaminants, this problem secms to
enter under its Jurisdiction. EPA may not be able to require
modifications in building design, but it has the authority to
take alir samples, analyze them and fine known polluters.

The hazards of continual breathing of asbestos pavii-
cles over a period of time are well known. Prolonged inhialu-
tion of asbestos dust i1s known to cause cancer of the lunc,
pleura and peritoneum. The 'dangers of asbestos pollubion are
well documented by medical authorities. Thesc experts tell
us that asbestos contamination can cause an epidemic wnon
growing numbers of people spend large amounts of their work,
study, recreational and shopping time in public buildings
with such duct systems. If the clear warning of these men is
valid, then some monitoring of the dust is necessary. Gener-
ally several decades elapse between initial asbestos exposure
and noticeable detrimental health effects. Americans can 7~
afford to wait until these effects are observed; we must
clearly see how serious are the asbestos and inorganic ERAPP
culate levels of our buildings, so that steps be taken to
correct faulty designs in ventilation and heating systems.

It is incredible that such a large number of people
can be subjected to such pollution dangers all for construction
savings of a few hundred feet of sheet metal duct work.

.We trust you will give this matter your urgent
consideration.

Sincerely,
e [
ANGEA,

Ralph Nader

ot Tube

Albert Fritsch
[Refer questions]

/cls 833-3404
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CENTER )R SCIENCE IN THE PUBLICINTER T
1779 Church Street, N.W.
Washington, D.C. 20036

(202) 332.6000

December 15, 1972

Mr. William Ruckelshaus
Administrator

Environmental Protection Agency
401 M Strecet, S.W.

Washington, DC 20460

Dear Mr. Ruckelshaus:

I sent a letter to you cn March 24, 1971 to call your attention
to asbestos hazards arising from circulation of air in buildings through
arcas with exposed asbestos on interior surfaces. It was requested that
you embark upon a program to determine to what extent these plenums are
contaminated by asbestos. In your reply of June 1, 1971 you mentioned having
plans to initiate a pilot study to measure asbestos concentrations inside
and outside public buildings. After an 18 month lapse we are seriously
concerned about your findings.

It is evident from your letter that your agency has the authority
to require modifications in building design in order to control potential
contamination in indoor air. I would like to know what corrective actions
have been initiated as the result of the above study.

One final request. May I have permission to use our correspondence
in an appendix to a report on asbestos which is to be published in January,
1973. A prompt reply would be deeply appreciated.

Thank you for considering these requests.

Sincerely yours,
alliut (] {;t(]

Albert J. Fritsch, Ph.D.

cc American Institute of Architects
Environmental Defense Fund
Attorney Scott Lang; Dr. Lucile Adamson
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ENVIRONMENTAL PROTECTION AGENCY
Office of Air Quality Planning and Standards
Research Triangle Park, North Carolina 27711

January 17, 1973

Dr. Albert J. Fritsch

Center for Science in the Public Interest
1779 Church Street, N.W.

Washington, D.C. 20036

Dear Dr. Fritsch:

This is to confirm our telephone conversation today on the
problem of asbestos concentrations in indoor air of selected
commercial buildings. It will also respond to your letter of
December 15 to Mr. Ruckelshaus. In our discussion, I believe I
covered fully the points raised in your letter. In summary:

1. Our emission standards for hazardous pollutants, soon to
be promulgated, will contain a ban on spraying of materials contain-
ing over 1% asbestos during construction of buildings. This should
eliminate future situations.

2. The existence or magnitude of the problem of asbestos
in indoor air is unknown; the measurements just don't exist. Contrary
to our earlier indications to you, EPA's sampling program has been
limited to outdoor air.

3. Erosion from asbestos-lined plenum chambers in buildings
is a potential problem. With the successful promulgation of the
regulations to reduce emissions of asbestos into the outdoor air,
it seems appropriate at this time to shift some of our resources
into programs to define the magnitude of indoor exposures. This is
also in keeping with a recent formalization of concern in my group
for indoor pollutants. We will initiate a modest sampling program
to develop a data base on asbestos in indoor air and attempt to relate
it to past construction practices.

4. The question of the need for and advisability of control,
regulations, and legal authority are all ambiguous at this time.
However, such considerations are premature until we determine
whether we have a problem and we will postpone further discussion
on them until a Tater date.
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We will begin to develop a monitoring study and keep you
informed of progress and schedules. Mr. Robert Neligan, Director,
Monitoring and Data Analysis Division, Office of Air Quality Plan-
ning and Standards, will be responsible for the program. I have
presumed on your knowledge and interest and assured Bob that you
would be willing to make recommendations to him and our contractor
on selection of sampling sites and be available for additional

discussions on the problem.

I enjoyed talking with you and hope we can continue the exchange.

Sincerely yours,

JUB. J. Ste1gg?wa1d

Director
Air Quality Planning
and Standards

cc: W. D. Ruckelshaus
R. L. Sansom
R. Neligan



CENTER FOR SCIENCE IN THE PUBLIC INTEREST

1779 Church Strect, NW.
Washington, N.C. 20036

(202) 3326000

October 4, 1972

Hearing Clerk

Department of Health, Education and Welfare
Room 6-88

5600 Fishers Lane

Rockville, Maryland 20852

Dear Sir or Madam:

We are writing to corment on the proposed new regulations (Federal
Register, August 12, 1972) relating to prior-sanctioned food ingredients
and a change in the prior sanction for talc.

It has long been known that many talcs contain substantial fractions
of tremolite asbestos. Schulz and Williars® analyzed S1 different samples
of commercial talc and found tremollts asbestos present in greater than
trace arounts of 17. Kleinfeld et al“ performed a mortality study on talc
miners in Kew York and fournd a substantial excess of lung cancer. The talc
these workers handled contained 25 to 35% tremolite.

Among astestos workers,.even more severe hazards were exposed in
Sclikoff's investigations® of mortality of insulation workers. Arong these
men, who handled chrysotile and zmosite containing materials, 40% of the
observed deaths were attributable to occupational asbestos exposure.
Gastrointestinal cancer was the cause of death in 37 cases (versus 11.2
expected based on U.S. Mortality data), and maligpant mesothelioma of the
peritoncum was the cause of death in an additional 14. This latter is an
extremely rare cause of death in the gencral population. There certainly
would have been larper numbers of cases in the above catcgories were it
not for competing risks of lung cancer (66 versus £.9 expected), pleural
mesothelioma (6 versus none expected), and asbestosis (27 versus none ex-
pected).

In a review of the litcrature for the National Air Pollution Control
Administration, it was stated by the authors that, "it has not been deter-
mined whether more than one [asbestos]. fiber is necessary to induce a
malignant tumor."

¥We are concerned that talc will continue to enjoy the status,
“gencrally recognized as safe.” There is a strong similarity in the com-
positions of the asbestiform silicates znd talc.  Talc particles have been
found decply embedded within tumor tissue token from a number of patiens
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with ovarian and cervical cancer.® No asbestos particles were found in
these tumors.

We know of no epidemiological studies of workers with pure talc
exposure. However, at this time there is plenty of reason to suspect that
talc is not "safe" for use in foods, perfumed vaginal sprays, etc.

In view of the above reports, we conclude that a ban of asbestiform
minerals in foods is long overdue. The presently proposed ban on asbestos-
containing talcs is a beginning, and we favor its adoption. We urge the
Food and Drug Administration to extend its activitics to assure that as-

bestos is not used in filtering of such items as beer, whiskey and parenteral
drugs.

Sincerely yours.

a
bert‘{;t lgnsch
/1/c4¢¢4¢47(7 f(

Michacl F. Jacobson, Ph.D.

Fm\»ac CoNborrpan

Barry“Castleman

. Page 3
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CENTER FOR SCIENCE IN TNE PUBLIC INTEREST

1779 Church Strect, N.W.
Washington, D.C. 20036

(202) 3326000
November 9, 1972

Mr. Wm. D. Ruckelshaus
Adninistrator

Environmental Protection Agency
401 M Street, SW

Washington, DC 20460

Dear Mr. Ruckelshaus:

¥e have been following for some time your agency's progress toward
National Emission Standards for hazardous air pollutants. We are particularly
concerncd about proposed standards for asbestos, which is a major contaminant
in our cnvironment. Our center has received copies of the proposed'Standard
for Hazardous Air Pollutaonts: Asbestos, Beryllium and Mercury" as sent to you
for final approval. Further, we have seen the cormments of the Baltimore
County Health Departrent on this document. There is no neecd to repcat the
deficicncies referred to in their letter of November 6th. We concur with
211 thc contents of that letter and think it should be given immediate con-
sideration. .

Overall, our impression is that the watered-down version of the Standard
sent to you for approval is not really a reyulation--it is a permit to operate
"business as usual." All six scctions of the Standard,as originally proposed
in the Fedcral Register of December 7, 1971,have been weakened or discarded
conpletely. Ve remina you that under the law, the emission of hazardous air
pollutants must be regulated by the Environmental Protection Agency so as to
provide "an anmple margin of safety to protect the public health." As the
Baltimore County letter makes clear, you will be put in an embarrassing position
if called upon to explain how the sanctioning of visible emissions of asbestos
dust from demolition (or any .source) is protective of the public health.

. There is little need to remind you of the voluminous medical literature
on asbestos. We are all familiar with many rcported cases of malignant meso-
thelioma of the pleura and peritoneum, a discase extremely rare in the general
population, but quite common among asbestos workers. Also a number of persons
have this disease whose only known exposure to asbestos was environmental, that
is, they have lived or worked near a mine, mill, manufacturing plant, or
fabrication area where asbestos was handled. Lung cancer among men who are
occupationally exposed to asbestos and smohe cigarcttes is nearly 100 times as
comron as among men who neither smoke nor handle asbestos, and is ten times as
cormmon as among men who smohe but do not work with asbestos. These figures
would undoubtedly be considered higher if asbestos workers were not simultancously
subjected to competing risks of mesothclioma, gastrointestinal cancer, and
asbestosis.

It is nearly impossible to estimate the level of asbestos cxposure to which
the peneral population can be continuously exposed with no.increascd risk of meéso-
thelioma, or to which the cigmete-smoking population can be exposed with no in-
creased risk of lung cancer. The National Institute of Occupational Safety and
Health, in its recently published criteria document on "Occupational Exposure to
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Asbestos" says: '"there is insufficient information to establish a standard to
prevent such diseases including asbestos-induced neoplasms by any all-inclusive
limit other than one of zero." In the Prelininery Air Pollution Survey of As-
bestos, it is stated that '...it has not becen deternaned whether more than one
fiber is necessary to induce a malignant tumor.'

Obviously, it was appropriate to designate asbestos as a hazardous air
pollutant, and make it the subjecct of a regulation whose only criterion for
acceptance is the protection of the public health. The Labor Department has
gore through the ritual of promulgating a standard for occupational exposure
which is insufficient to protect the health of asbestos workers and many others
working 1n the vicinity of asbestos construction materials. We strongly urge
the Invironmental Protection Agency to adopt a much tougher position on
asbestos contenination, and to do so at the earliest possible date.

Sincerely yours m f/q
Albert J. F?klsch, Ph.D.

Director, Center for Science
in the Pu }ic Interest

waz/ mam.

Barry Castleran, M.S.E.

Appendix: Letter to Mr. E.C. Guenther, Occupational Safety and Health
Adnministration.
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CENTER FOR SCIENCE IN THE PUBLIC INTEREST
1346 Connecticut Avenue, N.W_, Room 812
Washington, D.C. 20036

(202) 833.3721
July 17, 1972

Mr. E.C. Guenther,

Asslistant Secretary of Labor

Occupational Safety and Health Administration
Constitution Avenue and l4th Street
Washington, D.C. 20004

Dear Sir:

We deplore your recently promulgated Standard for Exposure
to Asbestos Dust (Federal Rezister, Vol. 37, No. 110--June 7, 1972)
It 1s well established in the medical literature that workers ex-
posed to the conditions prescribed face a greatly enhanced risk of
developinz fatal asbestos Glseases. Your action followed pleas by
the AFL-CIC for a one fiber per cubic centimeter (1 f/cc) limit
and by the Cil, Chemical and Atomic Workers Union for a zero ex-
posure limit, as well as statements by recoanized authorities of
the IMount Sinal Environmental Sciences Laboratory to the effect
that 40% of deaths of insulation workers in this country, whose
time-welghted exposure to asbestos is 3 f/cc, are attributable to
occupational asbestos exposure. This fact was revealed at the
Farch 1972 Hearings.

The Criterla document prepared by the National Institute
for Occupetional 3afety and itealth, "Occupational Exposure to
Asbestos," pakes 1t clear that while a 2 f/cc level cannot be de-
clared safe, it is undoubtedly less hazardous than 5 f/c¢c and all
haste should be made to reach that level industrywide.

Tabershaw, reviewing the literature on asbestos in 1967,
compared asbestos to radiation. 1If there is a safe threshold above
natural background to which large human populations can be exposed
with no enhanced risk to developing certain diseases, this thres-
hold is not known, it will not soon be known, and 1t appears to be
quite low. We are perplexed and alarmed by the government's in-
consistency in imposing severe restrictions on occupational exposure
to radiation while historically treating asbestos as a typical work-
room air contaminant.

The following 1s the standard we seek:

a) Permlssable exposure to alrborne asbestos fibersg--
a 2 f/cc maximum time-welghed average (TWA) to become effective -
July 1, 1973, followed by a 1 f/cc (TWA) to become effective on
July 1, 1975 and a zero fiber TWA effectlve on July 1, 1976.
Celling concentrations-- 5 f/cc effective January 1,
1974, to be reduced to 2 f/cc by July 1, 1976.



2.

b) Fethods of Compliance: all hand-operated and power
operated tools which may produce or free asbestos fibers, shall
be provided with local exhaust ventilatlion systems in accordance
with the American National Standard Fundamentals Governing the

Design and Operation of Local Exhaust Systems, ANSI Z9.2-1971.

¢) Personal Protective Eaquipment: for exposures above
the permissabple levels but less than 10.f/cc, a reusable or
gingle-use respirator must be used; between 10 and 50 f/cc a full
facepiece powered alr purifying respirator must be used; above
50 f/cc a type "C" supplied air respirator must be used. The use
of respirators would not be an acceptable substitute for applica-
tion of the best avallable technology.

d) Caution Tatels: these shall be affixed to all raw
materials, mixtures, scrap, waste, debris and other products con-
taining asbestos flbers, or to their contailners where, durinz any
foreseeavle use, handling, storage, disposal, processing or tran:
portation, airborne asbestos fibers will be released. "Foresee-
able use" will not be limited to directions printed on product
labels (for instance, recently reported cases of mesothelioma
from floor tile sanding, an operation not specified by the manu-
facturer).

We are 1n general agreement with other aspects of your
recently promulgated stendard not alluded to above (monitoring,
housekeeping practices, etc.)

The asbestos industry has stated that it would be hard
pressed to comply with such strict standards as those mentloned
here. We believe that what 13 needed is a complete review of
all possible exposure of the labor force to alrborne asbestos,
as well as a careful examlnation of the many unnecessary exposure
of the general population to asbestos filters in consumer products
foods and beverages, and druxs. After cozrrehensive review, it
rust be decided which are necessary and essentlal uses and which
are not- Exceptlcns mizht te zranted but the burden of proof
would be on the manufacturer to show that a product could give
rise to no hazard before parketing.

We belleve that thls action 1s necessary for the health
and safety of Azcrlicans, both workers and the general public. We
can hardly afford another decade of nsbestos exposure while
academiclans and governmental agencies quibble over how nmuch
cancer the market can bear. Please give this matter your urgent
consideration.

Sincerely yours,

@Mav’fﬂecﬁl
Albert JJ Fritsch, Ph.D.
Center for Sclence in the

Public Interest

y xtpueddy

6V
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(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21)
(22)
(23)
(24)
(25)
(26)
(27)
(28)
(29)
(30)
(31)
(32)
(33)
(34)
(35)
(36)
(37)
(38)
(39)
(40)
(41)
(42)
(43)
(44)
- (45)
(46)
(47)
(48)
(49)

aprons
arm protectors
bags
belting
blankets
blocks
boards & shingles
bonded vipe
braid
brakxe lining
cans
cards
cement boards
" clay
machy
‘ partitions
roofing
" tile
sewer pipe
cements
cloth)
clothing
coating
cords
corrugated roofing
" sheets
covered cables
" hose
" wire
covering
curtains (theatre)
covers
discs
fabrics
felt
fibre & cement pipe
fillers
filtering materials
filters
flooring
gaskets
gloves
hats
helmets
hoods
insulated cables
insulation
lagging
legging

Table I

Uses of Asbestos

(50)
(51)
(52)
(53)
(54)
(55)
(56)
(57)
(58)
(59)
(60)
(61)
(62)
(63)
(64)
(65)
(66)
(67)
(68)
(69)
(70)
(71)
(72)
(73)
(74)
(75)
(76)
(77)
(78)
(79)
(80)
(81)
(82)
(83)
(84)
{85)
(86)
(87)
(88)
(89)
(90)
(91)
(92)
(93)
(94)
(95)
(96)
(97)

lining

lumber

mats

metalli- cloth
millboards
mittens
overgaiters

nacked corrugated metal gaskets

vacking

pads and covers
vaints

panels

paper paste

pipe & boiler coverings
plastic shingles
pot & pan holders
powvder

protected metals
protecting roofing
ribbons

rings A
roof coatings
roof ventilators
rope

scrap

sheeting
sheathing

sheets

siding

sleeves

sleeving

stove linings
stove mats

suits

table padding
tapes

textiles

thread

tubing and tubes
twine

wallboard
washes

wicking

wire

wood

wool

working machy
yarns

50

Reference: "Thomas Register of American Manufacturers" 1971, vol. 8



a)

b)

c)

d)

e)
£)

g)
h)

i)

Table I
{Continued)

Uses of Asbestos

U.S. Consumption

Cement products: in short tons (1968)
siding shingles, roofing shingles, interior
wall siding, pipe (flat and corrugated) 410,000
Floor tiles:

lineoleun, epoxy, asphalt 200,000
and vinyl asbestos

Millboard products and paper 30,000
Friction products:

brake linings, clutch facings, packings 104,000
Gaskets -
Electrical and heat insulation -
Textiles 18,000
Felts and home insulation -
Miscellaneous 55,363

817,363
Table II

Consumption & Production of Asbestos in U.S. in Recent Years

1964 813,306 (short tons) Production
1965 794,708 118,275
1966 805,391 125,928
1967 720,583 123,189
1968 817,363 120,690
1969 784,321 _ 125,936

Reference: "Minerals Handbook) 1968, Vol. 2, p. 179 ff£.

51
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TABLE IIX

POPULATION GROUPS WITH OCCUPATICUAL AND ENVIRCIZTNTAL EXPCSURE TO ASBESTOS (f)

Occupational Groups

asbestos rock miners

asbestos truckers

asbestos millers

asbestos weavers

masons

heating equipment workers
shingle and tile mamfacturers
molders of asbestos products
putty manufacturers

asbestos paper srorkers
asbestos felt insulation workers
asbestos insulators

asbestos tube wrappers
construction workers

garage attendants

asbestos loaders

asbcstos crushers

asbestos spimners

electriecal appliance and -rire nanufacturers
carpenters

rubber workers

filtering nmaterial namfacturers
asbestog-asphalt makers

asbestos cement makers

cardboard and brake-lining producers
asbestos sound insulation workers
pipe coverers

asbestos cork insulation workers

automobile malers

Nonoccupational Groups

Besidents in vicinity of asbestos processinz and textile mills inhaling plant

effluents polluted with asbestos dust, and individuals living and working

along roads on which asbestos is trucled; residents in the vicinity of build-

ing construction and demolition, inhabitants of homes or offices with asbestos

acoustical tile,
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Table IV

Uses of Talc

1. Asphalt filler

2. Carving

3. Ceramics

L4, Chewing gum

5. Dressing textiles

6. Dusting foundry facings

7. Dﬁsting rubber to prevent sticking
8. Fillers for asbestos paper

9. Flllers for scouring soaps

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.

23.
24,

Fillers for rubber products
Gasburner tips
Glazes

Insecticide carrier
Non-transparent glass
Plaster Products
Polish
Porcelaln

Refractory Brick
Roofing

So0lid lubricants
Tailor's chalk

Toilet preparations: talcum powder, vaginal
deodorants.

Toy balloons
Surgical gloves (discontinued in most hospitals).
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Ixpecte
produc tiorn and

Asbestos Discase

Table 4
d aud obsorved desths orong 089 ngbhestos
textile workers, Jan, 1, 1804 - Dec., 31, 1971

Observed
deaths

Expected

deaths

Total cancer (all sites) 72 27 .8
Cancer oif lung, pleura, trechen, bronchus 35 8.4
Lusy cuncer 27 +
- k1 1 L +
Pleurol resorthelioma 8 +
. +
Periionceal posetreliowg 7 +
Cancuer of sionmncn, colon and rocium 13 5.0
Cancer &1l oLunvr ¢ite 17 14.4
. +
Asbhestosis 24 +
A1l other camies 103 106 .5
Total deoihs 199 134.3
tUnited fiaees dats vou aveilohle but Ligure should be only slightly
less thon 6.1
+ o ] R
ilnited Stoetes deto not pvailabhle bat thesc arce rare cuucces of deuth
i the goworal population,
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Txpected* and obcerved deaths among 933

cmosite asbhostoo workers first
crployed 1941-184%5, oxd ‘ad to Tec. 31, 1971
Before 1332 i 19621871 Total, 1941-1971
Expcecrted Oprorved Ixprcer rved  Expectcd Observed Expected Obscrved
Total deaths 60,08 £8 TOn 146 121.24 250 299,19 484
Totrl carcer: 211 sites 0.61] 25 RGN 44 £21.63 84 50.16 143
Lung coneer 1.43 3 3.71 23 6.21 47 11,41 73
Piloural mesotheliomt e ook 1 *okok 0 ok k 2 ook 3
Teritoneal mescthelioms *otk ok 0 *o C ok ok # ok 5 4
Concer of gtcmach 1.45 3 L.34 4 1.29 4 4,58 11
Tanery of delon, rectum 1.55 2 .00 R 2.88 a8 7.55 15
Zancer of esophogus C.27 o 0,5 8] 0,51 ¢ 1.23 0
All oilher cancers 5.04 6 10,12 12 10.74 19 25.89 37
Asb2stosic Hok K 3 Aok ¥ 7 LEE ] 17 Hob K 27
All other couses 60C,17 70 82,55 95 99.61 149 249,33 314
*ExpLcted rates are based upon age~specific decolh rate data of U.S. Nztional Office of Vital
Cioristics from 1949-1957, Rates were coxtrapolated 1941-1948 from rates for !949 1935 and for
1068-1971 from sates for 1961-1967.,
*%033 men werc cmployed. In 5 cases, asges were not known and these men have been excluded and
Crem thoce coleulations, 877 men were traced to death or to Dec. 31, 1871, 51 men werc par-
tiully traced and remain in the caiculations until being lost to cbservation,
**xx¥, S, doath rates sre not available, but these are rore causes of death in the general population,

aseas1({ 601$3(qSV

G_
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Deaths of lung cancer cnd plevral mesotheliwma
amony 17,800 asbestos insulation workers
in the U.S. and Canada, Jan. 1, 1457-Dec. 31, 1971:
relation to elapsed period from ~nset of work exposure.

Picural

lung cancer Mesothelioma
Years f{rom Expected Oascrved Observod
onset deatlhs* deaths katio deaths

< 10 0.48 0 ——

o o

10-11 1.69 4 2.4

16-19 4,86 ig 3.7

A]
L ]

20~z 7.55 25 3.3
25-29 8,560 41 4,8 7

-34 6.24 44 V.3

N

0
35-39 3.53 23 8.5
40

~44 4,041 24 5.9 3
45-49 3.72 17 4.6 4

50: 3.83 17 4.5 1

Total 44,42 213 4.8 26

#*Expecth.d deaths are based npon age snecifice death rate daila of

the U.S. XNational Office ~f Vitel Statistics., Rotes for 15568-
1871 werce exirapolnted from dece for 18011967,
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Table 6

Fxpeeted and observed deaths of lung cancer among 876
amosite asbestos factory workers, first employed
1941..1945, and cbgserved to Dece, 31, 19731.0¢
Distribution by durction of cmployment.

Duration of Person-yeors Deaths ot lung cancer
enploviient Mznbor of Men  of observation lxp,s>» Ooserv., Latio

< 3 monino 256 5,869 3.955 13 3.66

2
-11 monihs 291 G, 158 3.58 15 4,1¢
I+ yoeors G,512 4.08 43 11,00
Total 87C 16,939 11,22 73 6.51
¥*This table ewctiudes 57 men., 10 died during first year of cmpley-

nenti, 39 could not be {racel aiter the first vear, 7 had prior
H R
c.rnosure Lo asheoctos and 1 had employment of uncerooin

7 men of the 876 vwore partially troeced and romained in
1

occal ctiona
duraliron,

1
1
the colevlations only until lo=t to observation,

kifapocted roates e Lased upon age-specific rate dats of ULS.
National Office of Vjtal Statisntics, 1919-1867., Ruales verc
extrapoloted 1011-191s from rates for 1918-1535 and for 1968~
1971 {ro.. vares lor 1851.-19057,
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Table 7

Mesnthelioms in London lospital

(Newhouse and Chormson, 1

Total potients..ieeenes e

Occupational asbestos 2xposurc..

Family contact......o.0 .

PRI S B

Neighborhood residence. ..

P

No known contact, ...

PECEE IR

e
hoCEx=

Pleural Nesotheliona:
South Africn

202
Nesotheliond

Exposare history not avasleble,... ..

X POSUTS A5CerLaINCH L s e veen o ca e

Ocevpeotioned ashestos oxposy

Fnvirowmwieulal ashestos oxposurc,

Reg

.
NO 2sDe 1Gs CNPO UG i e cve s asens
sAnial Heport 1S71,  Nationel Hesearc
Occuputicnael Discawes nf th

Medical Rosecarch Council,

Johonnreshurg,

965 )

°

cases

Q

]

L
I's}

e 8 0 e

31

—
-

S}
W

in

vy

4 c e 00 D e o & 2

R

02 (48 .G%)
76 (36,27
32 (15.2%)

Instivtute {

Sovch Africe

22



Asbestos Discase - 13

Bibliographical Londmarks in Asbestos Discase
1524 First case report of pulnonary asbestosis (Cooke, 1924).

Not fully wccupted at 111st, roported again in 1927 (Cooke, 1927)
wvhen case reports elsevhcre confirmed the existeonce of Lhe diseaso,

In retrospect, Parliareant had beon siobi{ied of the hazard in 1906,
whena Montague Murray testifled corcerning fatal pulmonavy fibrosis

among ashestos textile yorkers., (Menartmentel Coumitiee oun Con-

pensotion foxr Industyrial Drscase, 1807).

1931 Industrial survey showed high preuvniasunce od asbestosis in oshestos

textile Lacto P)rtalw Mercowether, 1951).

Similar provalesce in 1,5, asbestos textile industry was found in
PHS  =study (Dreegsen, ct al, 193%8).

1935 A case ol lung cancer with asbostosis was reported and etiolofsical
association supyested (Lyneh and Smith, 1933).
Despite nunerous similoy case yeports, lhe possibility of & chanreo
association could not be aveided and the question romained opun.
1953 An insEngL of pleura mesotheliome, ond one of peritoncal mesotbe-
oot liom= ation with cshast sfl, “were reporred (Weiss, 10035
Aorin, theve »ardam cises, and othoert reporied wlsewbere in fhe
nest seversl years, did not prove oo etiologicenl relotionship;
the possinitaly of o cheonce agsgociation rveuwidned, although the
frequant linhing with ssbestos of his othervice rare tumor
(see Wagneor, ot al, 19G0) wes striking,
1955 1isk of asbeostos Yoctory worbers clearl, estoblist od by
- o,icel sludy (Doll, 1655). o T
‘Z;{FZLLOlo"lC“J Atudy, going beyond lunz cancer, chowed

U.s. factory harerd as vol} (Joncuso tnd Coulter, 1963),

18955

al cuale szﬁwtln\ emphosizcd 28 rediologicel sccompaniment of

Fulraordi innry Jnciﬁﬁncv in sohestos workers lator dermonsirsted
(Selilkoff, 1%6%). Plenresl calcification may ogcur in o005 of
cxpericneca ashestos vorkzys against I in 1,000 genervot hospitol
adrmissions,

1960 nvirorment 21 ashentos disons

sugy.c=ted Ly tyvo briiliant studies,

Fachi took gd”dhhfﬁ@ of clinical
_Ij_}.ﬁ}}“;‘:_zl C cation vas Tound 10 be con

ahbout on asboctos wmine and nill (489 ot 6
(Kiviluoto, 1960,)

i 1 aeighborihood
, 312 z-rayed).

Numerous cases of p70111 al nesotholiena veported in ashestos—

rich area of South Africw.  Ou ingu:ry, ey hed had no ocoeu-
potional expu ure hut. 1other. potaeniiol enviromeninl coniact
(Wagner, Slegos and Yarchoud, 1800 This stucy alco cid nmuch

1ip.

1
i

to ectanlich asheslos-naosothelroma vroiatys~ng
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¥

Multinle fuctor effect demonsirated, In addition to dircct carcino-

1970

1971

genzo and fihropgenic sction, coshestos pultaplicd the lung cancer

potential ol cigaretil umc‘ ne (Yelixorf, Hormiond and Churg, 1965).

{ions _BLy
]97())

rent:

AShES oS WOrkFors who o gorcetltes have eight Limes greoter
risk of dying of lung cancer, as cipgorctte smoxcors who do not
work vith asbestos, and uninety times the risk of men who neither
smoke nor work w11h asbestos,

pily cont vith arbestos-bear ing geolmr'u'al forma-

u;‘h'ﬁl p«uulazt s (ovviihov and ldchaclova,

wemaqu1(z of

bum [ u:-ummut um

Llf’L ]

Chrysotile usbhestos in luvgs of Ner Vorkers demonstrated by clectron

1972

1.

1N

w

Bade

Losisa

MLCFO"Cbb\ (h“nﬁel GUlikoif ond mastre. 1971,

Blolo ryeal potcntiul of such contamination not now known,

Achestos vz pollntlon may be rnmwunsible, ot Jeast in part, for 1unv

cont

rwinnLioen On urnen Jd “,llcx 5 (Cholson, Ron' aad Ferrand, 1Y% Z

Sclikoil, Nichoivon ond e wer, 1972

Air samplcs, studied by electiron microscopy, uniformly showed

ashosios rresent in csch of 47 U8, cities. levels werc well

Fovever,

holow thoea of asbhesras won

4n
Yy

30230

[eye;

>

J

Buriliov,
pleura?l

Cook

e,

Brit,

¢, V.L. Pulmonery asb stesis, DBrat, Med, J. 2:1024-10025, 1927,
{rienial Cor tities on Coapovs dyen Sope Indastricol Dracose,  Londen,
£.0,, 1007, no. 127108 of noarntos of ovidonae,

, e Moriolaty reom Iunpg cancer in csbheston woriers,  Brat, J. o Inde Ay
HEES N B N S SR

&l

W

“o e ke a0 . IRSIY: T1¢ 'f hy Jﬂz)“xy.ujs G1 oca<ces
SoU 1 oRledic Ch Councs 1, 1972y,
30, 01 “iU coses vore cvnsiriwvcd tho result oI enviromental

CAaPOils 1o wshestos, 499 woero oceupationsl an origin ond 15%

had uno v siory ol asbestos wiposure
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Fxpected* and obeerved docithe vmong 370 New York-
Noew Jersev ashbastos _nsulavion workers
Jon, 1, 19682-Dce, 21, 1971

S0 history of History of
Total cio vocte smokingk* cigarctte smoking
sunber of men Jan, 1, 1963 270 57 283
Person~-yeors of observation 2,320 Cos 1,912
Ixpected ObLserved Ispected  Cbecerved Expeccted QObsarved
deaths acatins dceths Jd~aths deaihs decaths
Concer all sites 15,74 24 I A+ 15 10,94 79
Long. cancer 4,37 42 1,2 1 3.31 11
Picural mesctheliome Foak 3 b -~ sk 3
Feriteoscal mes2thelioma <k 20 kK 7 * ok ok 13
Caencer of scomach 0,91 6 0,30 2 6,64 4
Carcev of colon, rectum 2.15 G .59 - 2 1.48 4
Concer of o-onrmapgus C.u7 - C,11 - 0,28 ~
Achesiosis ’ * et 23 * ok S Ak 16
A21 othexr causes 62,22 33 22.28 15 46,94 3%
Tetol deaths 84,908 168 27,02 25 27,93 133

Tlxpectoed deoths based upon age specific U,S, mortality for white males,
dusregarding smoking habits. lLung cancer cstirntes based upon U.S. rates

for cancer of lung, pleura, bronchus and irachea, categories 162 and 163,

**Including 32 nen who smeked piloe or cigars,

*ixUnsoed Elotes detue not ovellable, but these oare rurc cruses of decath in

Lt gencral populotion,

1 J01deg otdriiny

DOJJE

.

1

.
[



Expected and cheserved deaths among 17,800
i vorkers.,

T.8, and Canadna

-
Jan. 1,

History
of cigerette Smoking habits
Total SMOKiDng not known
Nuamber of men Jan., 1, 1967 17,800 5,520 6,144
Psrsen~-years of observation 85,300 } 46,515 29,522
Expected Chserved| Expected Observed| Expected Observed | Expected Observed
i
deaths decatihs E deaths deaths desaths deaths deaths deaths
Cuncer all sites .09 d5% 19,9 33 79,58 255 44,59 161
lurg cancer 44,42 413 5.98 2 25,09 134 123.35 77
Pleural mesotheliora ke 26 btk 2 ok 17 I &Rk 7
Peritoneal mescotheliome i 4ok 51 ook ok e hok¥ 29 %k i3
Cancer 2f stomach 6,52 18 0.95 1 3.60 3 2.07 7
Cancer of colon, rectum 17.51 26 2.52 4 $.53 14 3.46 8
Concer of escphogus 3.21 13 0.44 0 1.80 7 0.97 6
Asbestosig ok 78 Hook ok 4 ok 45 Hok ok 29
¥
ALY othear causes 551.54 555 92.67 36 356,87 285 212.29 233
Tozzl deoths 8C5.63 1,002 112.5¢ 73 436,25 596 56,79 423
~I'xupected deaths based upon age speciiic U.S., mortality rates for white males disregardineg smoking.
~ing concer cstimates based upon U.S. reotes fox cancer of lung, pleura, bronchus end trachea,
cotepories 1672 and 183,

*¥Included €092 men who zmoked pipes or cigarettes,

***United States data not availsble, but these are rare causes of death in the general population,

£ - 300331 10310%vg or1dI3 1NN
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Pathology of Asbestos-Associated Discase

Asbestios enters the human body via two principal routes: the respiratory
tract and the gastrointestinal tract,

Respiratory traci

Asbestlos dust consists mainly of fine, ncedlce-like fibers, ranging in
lengtlh from a few hundred micsons to considersoly Jess than onc micron,
The dust is eusily inhaled and swaller fibers arve carried to the most
distant segments of the lung -- respivrotery bronchioles and alveoli --
where ihey become tvapped. Some of the fibers remsin in situ; others
arc¢ taken up by macrophages and carried into the alvoolar scpta and

the lymphatic vessels, and from there to the regional lymph nodes and
to the subpleural Tymphatics., Ashestos fibers are able to penctrate
into the pleural spoce; eitlhcr hecausce they bave sharp ends and are
quite ripgud, or becausc they are carxrvied by nvwerophages,

Fate oi asbestos {ibers:

Some fibers slowly dissolve al a rale dependent upon the type of asbestos.
Some are coualed by iron-protein compound and thus probably neutralized.
Bolh of these are very slow procvesses. In other instances, fibers remain
in situ apperentlv 1itlile clitered. In either casc, esbeslos has time

to exert injuriocug effect on the colls of the lung. Its toxicity pirob-
aply depend: not only upon its chemical composition but olso upon its
physical properiies (e.g, size vad shape of [iboers, plezoclaciric prop-
criies) and its vbilily to concentratevaricus, often toxie, substlarces

on iis highly adsorbenl surfaces.

Pulionary [fibrosis (asbestiosis):

Hinor degrees of injury can be repoired,. Considerable concentration of
asbestos is needed to produce widespread irveversible dopage,  Injury

and death of cells and their replscement by connective tissue leads to
pulwonary fibrosis. This st firsi ig limitcd 1o the septa, but eventually
destroys the alveoldl and bronchioles whilc some of the remaining air
spaces beconce dilatea, Within the fibrosced areas variahle numbers of
asbestos fibers and bodics can be found. The funciion of the lung, gas
cxchenge, 1< nuch reduced., Procunonida is a frequeni eud sometimes fatal
complicaticn, because of poor veaiiation and poor clearance of the
affceted lung tissue. )

Though thoey
can occur in various pulmonary disecsces, they are particularly ireguent
in asbestesis and are wore often found on the poricial than on the
vieceral pleura.

S

Plagques represent localizoed areas of pleuaral thickceninug
H

Ripght sided heart failure is another froeqguenit complication of govere

asbostosi

. v 12 causcd by obliteration of » Jarpe port of the pul-
monas y vasouler vree; leading to pulmonary hypeyiension and Lo cardiac
overstroyn,
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Pathology - 2
Malignant tumors:

Pulmonary asbestosis is relatively less frequent now tban it was 30
years ago, when the danger of inhaling asbestos was less widely appre-
ciated, Howevcer, another serious complication appears nany years

after asbestos cxposyre, namely, malignant tumors. The exposure is
very often light and limited in time causing only slight or moderate
pulmonary {ibrosis. However, 20 or 30 years later a large proportion

of exposed people develop either pulmenory carcinoma or pleural or
perituneal mesothelioma,

Pulﬂow(vy carcinoma associated with ssbestos exposure has a predilection
Tor 1he Towver jobes (in conirdistinet tion to ihe general populoation where
it is more commoen in the upper lobes), but otherwisc it is similar in
its rate of growlh, mctactasses and histologic structire. Pulmonary
fibrosis, if present, may inask early lesions and make recogniticn
dlfflLth.

n

1t can be demonntrated experimentally that asbestos is a carcinogen,
though iu the lung its csrcinogenic potential is very weak, Of the
people exposed te ashestos, oaly those tend to dovelop carcinema who
also cwolic ciguretics, but the combination of asbesics and smoking pro-
duce s »trikingly high incidence of malignancy. (8ce nultiple {factor
efic it data.)

P}evru] Les oihm‘i( arices from the lining cells of 1the pleura, the
mesoinoiiel colls 1t ic Jese cowson than carcinoma, but in those

it is at leest 100 1imes as comnmoen as in the geneval
apparuntly bos no <ffect upon ite incidence. Mesothelioma

1
terds 1o grow along tvhe pleural suvfacoes encasing the lung in a thick
als

layer ¢f tusor tissue, bui it umay

distlont moinstese

o invade the lung und produce

TS5, 11 comes in a voriety of histolcgic putierns, the
ost charzeterigtic of which combincs features of carcinoma and sar-

coma (biphasic tumor). Cells of mesothelioma, as well as the normal

mesothelial cells, secrete riaterial rich jn acid muccpolysaccharides
Experimenially mesothelicma can be preduced by intrapleural Jng@utl@ﬁ

ol ashastos.

qutrozntc'

Part of inhaled asbestos wuy be exmnectorcted and swallowed, or asbestos
may be carriced into ihe mouth by contaminated lood on *ﬂrvcrn It can
be deonionsirated experimentally that arsbestios {ibers lodge in lhe walls
of the siomach and intestine and may penelrate into the peritoneal
cavity. In linited studies 1o date, no excess ol tumers has been ohserved
in the gastrointesivinal tract of animsls fed ackeslos, but in man carcin-
oma of stomach and lorpge intestine is wore {requent in those exposed to
asbestos thun in the peneral populetion., The dincidence of mesotlcliounn
of i1he peoritvncny is siribiv.ly increaceo after ashestos exposure, Mesco-
thelroma can be produced in cuimals by intrapotitereal indection of
asbestor,  Pevitoeneal mesotheliomn iends 10 grow aleng the pervitoneal
surfaces, butl it also produces larpe solsd or podidar magscs, Histo-
Yopically, 3t 3s very similar 10 plowrnrl mpesothelioia,
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Asbestos Dose~Discase Relalionships

Only limited data arc available on asbestos dose-disease rela-
tjonships. Few dusl counts were taken 20, 30, or 40 years ago
and those done usually reflected the presence of other dusts,
silica, talc, mica, etc., along with ssbestes. Materials, pro~
ducticn techniques, and control egnipment have changed signi
contly and current conditions cannct b2 used Lo evaluate pa qt
Hposures

some data, alheit gcanty, are avoilahble on 1he asbestos cxpo-

surc of JNuLllDJLJ.OI'} wc.r;"zmn and a group of \vorkp- ople in an

integrated asgogtoQWEZHQLETTE?{Bi ;BmET;;T_NTﬂQQE—égﬁbsure
dalta, which niéwbnl) ueCJII”Et{{é{fGET“EEn ba related to ex-
cellent mortelity information (Table 1 and Table 4 of Ashestlos
Disease sectiond As a result oif past oceupational
exposures of shout 10 1o 20 fibers {(longer thuan

SU) per milliliter of air nearly 40% of the deaths of these
workpeople can be attribuied to their werk cnviromment,

No data arc availablc on the as shestos dose-disease relationship

at ]ouer exnposure Icvels, while any usbestos discase prcsont

in othor (hLan oscupatlunal circumstances will be al a signifi-
cantly reduced intencity, the Jayrpo nuwbor of people at risk
give rise to serious concerwv, In addition to Lhe 250,000 work-
pcop]o dircctly exposoed Lo ashbosios by virtue of their job,

, 000,000 arce exposcd 1n011001]\ in their occupations., Their
aubcstoq exXposure nay be 16 to 1000 times less thea the aXpo-
sures which produced the current catastrophic occupational
asbestos discase expericuce. At these lower oxposures, if the
perecentage of deathe rclaled to asbestos is, hypothetically,
cven 100 timcs less than dirvecl occupatrional, 40,000 individuals
may be affected.  In envizonmental circumsiances with 200,000,000
people potentially exposed, an additional tenfold reduction in
ashestos associated dicease would s1ill leave 60,000 individuals
affected,

Dose-response dato ore uwrgently required for other than dircct

occupationel asbestos exporures.  Analysis of the mortality
E:E€T7EKEZ and oshosios exposure of workpeonle indirectly ox-
posed js important, Indircct methods of assessing psst air
levels, suchh as the gnalysis of settled dust, can be helpful
in the study of populations environmentially exposed. Autopsy
lung tigsue burdens of asbestos provide an cspecially useful

method of assessing past exposures,

Analytic mﬂih(U‘ wj]] reguire (}(ri)ou mi Crascopic ochnlqwﬁso

Most asbostos 11hers })}"().‘nx’)ﬂt in the air, even in oc ("lpdtl onal

circurstiorces, arce not viesble by ligh' microscopy. In wany
circumsliauces, posiltive jdentificntyon of single ashestos fi--
bers can only Lo occomplished by eleocetron wmiceoprobe lechniques

o
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Sources of Environmental Contamivotion

Indirect occupational cxposures to asbestos have becn documented as causative of
disease in a wide variety of trades in the shipbuilding end ship repair indusiry.
Me¢sothelioma is now obscrved, at an increcsing rate, in other than ashestos
workers -- in plumbers, weiders, electriciaus, carpenters, pipe fitters, etc.

The exposures of these other workmen ray come from simply working in the vicinity
of asbhestoy application or {rom ief periods when ashestos must be removed from
pipes or fittings before their own verk can ke doue,

Similar ecxposures ave common throughovtl the construction industry, cspecially
during the past ten years, Since 180 sprey fircproofing of steelwork with
asbesto. countairing materials has jpvoduced extensive contumination throughout
construction sites with men of all trades expnscd., Over 4,000,000 workmen ore
employed in the buiiding industry. Their nuubers alone creote serious concern
for their potential risk,

A varicety of indircct occupational exposures csn oceur whenever asbestos is
widely uscd. Many elcciric utility employecs are exposed during repairs of
boilers or turbines. Chemical plants make extensive use of ashestos insulation
material on bigh tesmperature pipes aud vesscls as well as incorporating the fiber
into save of their products,  For example, in onc chemical plant we have seen,
the trouvsport of ashestos from e warehouse arco,  througlh the plant, to the poiniu
of uset expoved unnecessarily every preducticn employen,

Fawily exposures conciztute an insidious form of asbestos exposure. The dust on
workioa “ciotbhiag (FCP }3

wure le) serves zs a ready sovere of corntamination of
the empioyec’'s Lome, Ve adily Uind fibers of ashestos and other insulation

material i the setiled dnst 01 askintos clethes have beon implicated in the
dcaths ol wives of 1octory vorkmen, Moreover, children's play clothes washed
with a ifatlur's asbestos ladep overalls ore likely to becoue contamainsticed with
fiber and provide o coutinving osbesieos exposure to the chnild. (Thys cross coui-
Lﬂu;l:} ion of
woman's cout e

ments nes been fouud to occur during the dry cleuning of a

T
L=}
ontaining asbestos {iber.,)

@il
11
Ll

The magnitude of average asbestos air levels in these family exposures is not
known, In fnct the variability of ithe exposuve precludes accurate dofinition.
However, thoese family exposures cun bue virtuzlly eliminated by proper use of
change rooms, shower lacilitics, and laundry facilities which should be avail-
able 1o all asbistos vorkpeople. Al the prosent time only a limitcd nusber of
work sites have adequatce cheuge rceoms and few, if any, snccial laundry facili-
ties exist in the asbestos industreg., Such leundry facilities nust, of course,
be well controlled as mesutheliomn hes beon iound amoeng dry cleawing and
laundry employees, )

Environmental exposures vange from ubiquitons, virtuailly coatinucus, low level
EBE“?J;\H‘(‘)“:EFW[EM:;77—-:“;\7?&1 fror o wide vavieoy of conm nJ,/ o products to those
from «hort term patiologianl” uses of osbestos with esorenely high concentra-
tions of limiied durstion., Examples ol the fortmoer are o-shorne ashooios irom
the erosion producis of nrafc linings, resiceice near o oo cory with insdequate
cmission conirols, asherios in wator cysiems, and osobestne in bevey aoces nrd

food productis,
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Environmnental Contamination - 2

It is estimated that 40,000,000 pounds of asbestos is dincorporated into

brake linings cach year. While high tempevatures may alter much of the fiber
during use, hundreds of thousands ol pounds of asbestos can enter the en-
vironment annually from this source. Deiinitive deta on the ashbestos air
concentrations from motor vehicle brake ucage are loaclking However, in some
very lindted studies, asbestos Jevels two or three times background were
observed at sites of extensive braking.

Water systems have been found tou contain concentrationsof asbestos in excess
of 10 micrograms per gallon. The source of thiv water contamination is ill

defined but it could arise frow geologizal erosicn, rain cleansing of the
air, or pellution from humsn uvse of ashectes.

Asbestos filters have often been uced ip the food, bevorage, and drug industry
Studies in our laboratory have demnonstrated that erosion of the {ibers from
the filters occurs and the products can become contaninated.

Some very questionable usesof acbgstos that bave given rise to sigaificant
environmental exposures include the open transport and dumping of usbestcs
wastu, thc use of asbestos in paper mache and cerent act waterial which is
mixert dry by children, the incorporation of acbestos 1nto consamer fabrics,
and ary precedure which can generate uneontrelled asbestos aercsols (sach

b
(
. -
as sprav firepreofing).

Of tern, 2-bestes exposvres occur #s a result of fiber contamiration of othor

productc lalc often coexists with varinties of asbestos and the use of
cosretic taleunm powders can predure 2 Sigﬂ]f]CJﬂL avbestos capogsvre. In

“lgn "talcum powders' the matevial may contsin substantial awounte of

L
sphiyllite asbestos.  Industrial tu]cs, capaeciallv, are liable to be
contninated as a major source of gach talce CO“LiSLH Hlth extensive deporits

o(‘J

Individuals doing home repaiis may crcasionally have shori lerm  exposures

: s
often unsuspected.  Gypsum spackle compounds used to seal wallboard

or patch plaster often contuin asbestos in amounts up (0 a {ew percent by
weipht. Tbe sanding of such watersiel, when drigd, can generate hig
centrations of awvhestos. An insidiovs such o iz that 1o inc 2
lead COﬁi*Ol

ir urban arcas vhose aparlironis have beon v 1 under

proegrams. Ilere, valiboard is typically ins i the lerd contaminoted
poinr.  Speerlde ds applicd to the jornts and sanded with the result that
ashesivs dust xaL}cr than Jead wav contawinate the i”uuglﬁjd.

Over 3000 uvses of ashec os have been docuntentcd. Many of these producis are
producced safely and can be uned safely.  The producii o and vee of othoers,
hovevey, con casily give risc to sipniricant hwyan crpusures.  Oonly consian

vigilance by industry, by governnent, by reseuarch scicntists, and by consumers
will assure their eventual safe ver,

1"1’
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- 'Asbesios Air Pollution

Ambient air_lcvels of asbestos range from approximatcly lO—logm/m3
to over 10~ gm/md. Thus, asbestos may constitute only 0.0001 per-
cent to 0,1 percent of the particulate matler prescent in a given
air sample, Moreover,; the ashestos feund in the smbient air in-
cludes boeth micron-<cize fibers and bpuercous individual fibrils
wkich may be agglomcrated with o varicty of olher wmatorial proscat
in the air sample.

These considerations preclude the possibility of quantitative
analysis of such ambienl oir senples by light microscopy, bulk
spectroscopic techniques, or Xeray diffvaction, The agglomeration
of the asboestos wiilh other materiels and 1he presence of many subh-
ight microscopic {ihers render ligbt microscopy ineficctive.
Moreover, the unjque identificatizr of smell optically visible
fibers is not alwaye pogssible, even using ¢ petrogrephic micro-
scope. Any bulk enolysis mechod attewpted 1o date has failed be-
cauvse of the prescence of the much greater quontity of other inor-
ganic and miucral matevial,

The only eficctive apalyeis meihod has T‘Oc;uive:} the usc of electzon
nicroscopic tochuiques and involves the {ollowing steps:

1. coollection of the air camplcs on membrunce filicy paper,

2. low teuperailure ashing of the collected material to remove
the filter waterial ond other orgowic wrtior,

. dispersion of ihe residue vy prindrng or uze of ultrasonic
cnergy,

4. Zfixation of i1he dispoersed rerzidue in a pitrocellulose film
which is mounted ou an elcocireqa microscope grid, and

5. scanning o1 40,0006 X maepnidicat

.
to determine the wmess of asbeotos originating from a prescribed
fraction of the initial semblco,

on using clectron nicroscopy

The dispersiorn preccdure  has boon found nocessary us large frog-
ment=s of oifher inorpanic wat

tevinl ohccurce the prescnee of ashbesios
which oftcu exisly in fahril

ES

forve atiached to oller pariticles. Ua-
fortunately, lhis procedure allowrs enly ihe was: concenbration 1o
be determined :md information o the eize gietribution of the fibors
is lost., .

One hundred eighly s ven samplos drom 49 Unlted States citices,
collected by the Netional Air Pollution Counire! Adiiinistration

during 1808 nd 1070, vwerce analyred =t the Uroivaimreatasl SCichors



