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CONGRESSIONAL RECORD-SENATE 5073
As you know;, thegreatmajorfty of truck

ers are responsible, patriotic Americans.
They need helpto'help America.

An immediate response' to these critical
problems, both .shor~ termimd long term, is
essential. ' : ..

I would rspectfully urge foryoiircare':
ful consideration the following action:

1. The immediate'-appointment 'of a. direc~
tor of truck transportation In the Federal
Energy Office, subOrdinate to Mr. Simon, but
with fUll power to get truck traffic flowing
at once. This will reqUire Iron-clad assur
ances to the truckers that fuel will be avail':
able, Increased costs'wUl not rest on' the
trtlcker~.thus forclngtheIIl into bankruptcy,
ancient .linwor;kable'regulatlons will be re
Vised, and· unifonn' national load, lind di':
menslon llrilitations will he Improved. . . .

2. The appointment at once of a director ot
energy production','. under Mr. 'Slmon,who
will. hav~ fUll jlower to encourage and direct
the rapid development of all forms of energy.

We in New lIampshireare trying to buUd
a refineryarld 1(' nuclear plant and are hav
ing even at thiS"late hour as much trouble
with the .mass·;()f"erivironmental red tape as
the nationhljld,wlthtlle Alaska'pipe line.

3.A strOri~appealby you to the nation to
respond to'constructive presidlmtial.leader
ship. This appea.lmust be made over arid
over again . to .the 'people.~ey must .know
What you aredoing and What you want them
to, do ahoutan e~ergy ~r1SIswhich could
become. a national' calamity unless we act
more Imaginatively and aggressively than we
have thus far, '. ..' .. .

We m;ust lay aside old ways andold habfts
or we shag qUickly become an old, tired and
decllning nation like Britain.

Rationing, striking and price controls must
never be America.'s mate answer to economic
woe8. ":; .J'

America's mate#algreatIless sprang from a
free enterprlsesystem that challenged every
man to do his. best for the highest possible
reward.' ,

We need your posItive leadership. to see
that that great system is promptly relieved
of the stl1lUng web of bureaucratic restric
tions.

Your. prompt and constructive action in
solving these. domestic problems wUI bury
the tribulations of Watergate in the strong
tide of. a. leadership to which all America
can and will respond.

Respectfully,
MELDRIM THOMSON, Jr.

ANNALS OF .INDUSTRY-CASUAL
TIEEl 'Ol". THE WORKPLACE

Mr. MONDALE, Mr, President, the
October' 29;l973. issue of' New Yorker
magazinE;. contains an article by Paul
Brodeuren~itled "Annals of Industry:
Casualties of the Workplace." The arti
cle is the first of a five part series dealing
with the hazards·of asbestos manufac
ture. I feeIJhat the article is noteworthy
and deserves the .attention of my col
leagues for it Is a most appalling expose
of the lax' enforcement of, and indus
trial disrespect for, governmental health
and safety regulations.

Mr. Brodeur reviews the history of as
bestos manufacture and medical research
related to asbestos. He states that, of all
the industrial hazards, none 1s considered
more serious than occupational exposure
to asbestos. Indeed, lout of every 5
deaths among asbestos insulation work
ers in the United States is due to lung
cancer;a!mostl out of every 10. deaths
among these'workers is due tomesothe
lloMa, an inVariably fatal tumor of the
linings :of the chest or abdomen which

rarely occurs .without some exposure to
asbestos; another lout of every 10
deaths among these workers is due to
asbestosis, scarring of the lungs result
ing from inhalation of asbestos fibers;
and almost half of the asbestos workers
are dying of some form of asbestos
disease.

These frightening statistics were un
covered through the tireless research of
Dr. Irving J. Selikoff, the director of
Mount Sinai School of Medicine's En
vironmental Sciences Laboratory, and
Dr. E. Cuyler Hammond, vice president
for Epidemiology and statistics of the
Anlerlcan' Cancer Society. Both men
have been active in asbestos research for
many years and have advised numerous
commissions designed to investigate the
health hazards of the asbestos industry.

The author observes that, despite these
tragic findings, there has been a sorry
lack of Government concern for occu
pational exposure to asbestos. The arti
cle furnishes an alarming picture of the
medical-industrial disregard for the
health of the asbestos worker and of the
gross inadequacies of the Government's
enforcement of health safety regula
tions in the asbestos industry.

Mr. President, I ask unamlous consent
that the article -entitled "Annals of In
dustry: Casualties of the Workplace," by
Mr. Paul Brodeur from the October 29,
1973 issue. of New Yorker be printed in
theREcoRIl.

There being no 'objection, the article
was ordered to be printed in the RECORD.
as follows:

ANNALS OF INDUSTRY: CASUALTIES OF THE
WORKPLACE

I-SOME NONSII:RIOUS VIOLATIONS

A year ago last winter, a fiurry of unusual
activity accompanied the closing of a fac
tory owned by the Pittsburgh Corning Cor
poration in Tyler, Texas, a city of sixty thou
sand about a hundred miles east of Dallas.
Production stopped on February 3, 1972, and
then the factory, which for more than seven
teen years had been manufacturing asbestos
Insulation, was subjected to a cleanup of
prodigious scope and intensity. Under the
scrutiny of armed Pinkerton guards, who had
been hired by the company to keep unau
thorized persons away from the plant and Its
nearby dumps, sixty-two employees spent a
week scraping asbestos waste from machin
ery and other equipment, and removing and
burying truckload after truckload of asbes
tos scrap that had accumulated In the plant.

This work force was laid olf permanently
on February 11th, and a crew of four main
tenance men spent the next two weeks wash
ing down celllngs and walls and steam
cleaning every piece of machinery in sight.
Meanwhile, thirty-five thousand burlap sacks,
in which amosite asbestos had been shipped
to the factory from mines In South Mrica,
and which, once emptied, had been sold for
a nickel apiece to some of the rose nurseries
for which the Dallas-Tyler area Is famous,
were repurchased by Pittsburgh Corning at
double the price, brought back to the nlant
in trucks, and buried at one of the factory's
dumps.

Toward the end of February, the skeleton
crew, using acetYlene torches, cut un three
one-hundred-and-flfty-foot-long chain con
veyor belts, three flve-hundred-nound cy
clone machines, and hundreds of feet of ven
tilation pipe, all of which were then taken
'outslde and buried in a dump. Other pieces
of heavy eqUipment, inclUding eight twelve
foot-high feeding machines, three one-hun
dred-foot-Iong drying ovens, and a dozen

dust collectors, were cut up and sold for
junk, and still other items, such as saws, an
asbestos-scrap grinder, and the draw works
and gears for the ovens, were shipped by rail
to Pittsburgh Corning's home office, in Pitts
burgh. By the end of March, the Pinkertons
were no longer needed-there being very little
left on the Tyler plant for any trespasser to
see-and by the end of April practically
nothing remained of the factory except two
dilapidated wooden bUildings, which had
once been warehouses at Camp Fannin, a
Second World War training center and P.O.W.
camp. One of them-the production
building-was virtually empty; the other,
the factory's storage area, was half filled with
sacks of amoslte-asbestos fibre, which the
company had not used before shutting the
plant.

Although Pittsburgh Corning never gave
any official reason for the drastic tidying up
that accompanied the closing of its Tyler
plant, an explanation of the shutdown itself
was made two weeks before by E. W. Holman,
the corporations vice-president In charge of
manUfacturing and technology. In an inter
view published in the Tyler Courier-Times
on January 19th, Holman said that increased
costs of buying amoslte-asbestos fibre and
transporting It from South Mrlca, plus the
fact that his company was finding it more
and more difficult to market its finished
product because of competition, had brought
about a decision to cease operations at the
Tyler plant and at a Pittsburgh Corning plant
in Port Allegany, Pennsylvania. He remarked
that "new clean-air restrictions" had also
played a role in "speeding up" the closing of
the two factories, since the restrictions would
have forced his company to install costly
filtering eqUipment in order to bring the
level of asbestos dust in the factories down to
lawful limits. According to the Courier
Times, Holman acknowledged that asbestos
fibres posed a health hazard, but added that
he knew of no specific Pittsburgh Corning
employee who was sulfering from significant
Illness as a result of working with the
product.

Three weeks after Holman's remarks were
published a somewhat different version of the
situation at the Tyler plant was given by An
thony Mazzocchi, the director of the Legisla
tive Department of the all, Chemical, and
Atomic Workers International Union, which
had represented employees at the factory
since 1962. Speaking at a press conference 1n
Washington, D.C., on February lOth, Maz
zocchi disclosed that a government survey
had shown major industrial-hygiene defi
ciencies in the operation of the plant, in
clUding a grossly inadequate ventilation sys
tem, which had resulted In airborne-asbestos
levels constituting a critical occupational
health hazard. According to Mazzocchi, the
survey had determined that seven of the
eighteen workers who had been employed at
the factory for ten years or more showed
symptoms of asbestosis-scarring of the
lungs caused by Inhalation of asbestos
fibreS-Which Is a significant lllness by al·
most any standard, in that It is irreversible,
untreatable, often disabling, and frequently
fatal.

Pointing out that asbestos has also been
proved to be a potent carcinogen, MazzocchI
voiced the fear that many of the men who
had worked In the factory would one day be
affilcted With lung cancer or other malignant
tumors. Moreover, he Indicated that a health
hazard might extend far beyond the plant,
because the company had sold tens of thou
sands of burlap sacks contaminated with as
bestos dust to nurserymen, Who used them
to wrap evergreens and other stock for ship
ment to retailers and gardeners throughout
the nation.

For its part, Pittsburgh Corning made a
pubIlc response only to the last of Maz
zocchi's disclosures.' On February 16th, a
spok.esman for the company admitted to a
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reporter for the Tyler Morning Telegraph
that thirty-five thousand burlap bags had
been recalled from the Dallas-Tyler area, but
he denied that there was any reason to con
sider them a health hazard. The apparent
contradiction in this statement was not re
solved by the manager of the Tyler plant.
who was quoted at the same time as defying
anyone to find any of the bags in question.
"We've hired bulldozers to put all those bags
underground," he said, making an assertion
that would soon apply to much of the factory
equipment as well. By then. however, word
had got out that considerably more of the
Tyler plant was buried than burlap bags and
cut-up machinery.

In a sense, the story of the Tyler plant
begins with the founding of the Union As
bestos & Rubber Company, in Chicago, in
1918. According to the United States Bureau
of Labor Statistics, American and Canadian
insurance companies were even then gener
ally declining to insure asbestos workers be
cause of the assumed hazardous conditions
of the asbestos industry. Union Asbestos
started out as a jobber of raUway supplies
and an assembler of finished asbestos and
rubber products. Business expanded rapidly.
thanks to the development of a flexible as
bestos tape. which achieved wide use for
insulating pipes in steam locomotives. and
In 1926 Umon Asbestos built a factory in
Cicero, DlinOlS, 'to manufacture asbestos tex
tiles, insulation materials. packings, brake
linings, and gaskets, and a variety of rubber
products. Another leap forward took place
in the mid-thirties, when the company de
veloped an amosite-asbestos pipe inSUlation
for the Navy. Amosite is a variety of asbestos
found in large deposits in the Transvaal re
gion of South Africa, and it had never been
used before in the United States, where
most asbestos products had been (and con
tinue to be) made of chrysotile, a variety of
the mineral that exists in vast deposits in
Canada and the Soviet Union, and accounts
for ninety-five per cent of the world's pro
duction. Because it is IUl heat-resistant as
chrysotile, and can be purchased more
cheaply, amosite was chosen for insulating
the pipes, turbines, and bollers of modern
warships, and by 1940 the Navy's demands
for amosite pipe insulation were such that
Union Asbestos--or UNARCO, as it had come
to be known-atarted a plant in Paterson.
New Jersey. During the war years, the
UNARCO plants in Cicero and Paterson
churned out amosite pipe covering for the
Navy around the clock, winning numerous
Army-Navy "E" awards. Such insulation
continued to be much in demand in the
postwar period, and in 1949 the company
set up a third plant to manufacture it, in
McGregor, Texas. Then, in November of 1954,
as part of a consolidation program, the com
pany shut the McGregor and Paterson fac
tories, and opened the factory at Tyler.
Texas.

Little was known about the Tyler plant
except that it was setup to operate generally
like the factory in Patterson. However. some
information that would one day impart tre
mendous medical signlflcance to this stml
larity was just then beginning to be developed
by Dr. Irving J. Selikoff, a chest physician,
who is head of the Division of Environmental
Medicine at the Mount Sinai School of Medi
cine of the City University of New York. di
rector of its Environmental Sciences Labora
tory. and a pioneer in the field of asbestos
epidemiology. A native of New York City. Dr.
Sellkoff interned at the Beth Israel Hospital
in Newark: did his pathology work at Mount
Sinai, where he has been a member of the
staff since 1947; and became a chest physician
at the Sea View Hospital. on Staten Isla.nd.
speciallzing in tuberculosis. In 1951. he par
ticipated in the basic research on isonlaz1<i
the antibiotic drug that, by effectively kUling
tubercle bacUll. has provided a cure for

tuberculosis-and in 1953 he founded a medi
cal clinic in Paterson. where. by chance.
seventeen of his early patients were men
who worked in the nearby UNARCO plant.

At the time. fifteen of the men showed
some eVidence of pulmonary defects resulting
from the inhalation of asbestos. When the
Paterson factory closed, they went into other
work. and at that point Dr. 8eltkoff decided
to continue his observation of them with
x-ray examinations and lung-function tests
to determine the history and the natural
course of asbestos in men Who would not be
further exposed, but in whose tissues the
previously inhaled fibres would remain. This
was the start of a long Journey of discovery
for Dr. 8ellkoff, Who would eventually help
to demonstrate that asbestos is one of the
major industrial causes of cancer. At the
time, he was interested chiefiy in asbestos,
because he was not convinced that the lela
tionship between asbestos and cancer. which
had previouslY been suggested by a number
of medical authorities, would prove to be a
serious problem. As things turned out. he
changed his mind. In 1954, all seventeen men
from the Paterson factory were working and
apparently able-bodied.

Today, only two of them are alive. Of the
fifteen who died, seven were victims of lung
cancer, two of cancer of the stomach. four
of asbestos. and one of mallgnant meso
thelloma-an invariably fatal tumor of the
pleura. the membrane that.encases the lung.
or of the peritoneum. a similar membrane
that lines the abdominal cavity-which rarely
occurs Without some exposure to asbestos.
(One of the fifteen deaths was of heart
disease.) As early as 1961. by Which tiIne six
of the seventeen had died. Dr. Beltkoff began
to suspect the worst for men who were occu
pationally exposed to the mineral. At that
time, he wrote to Edwin E. Hokin. the presi
dent of UNARCO, asking him to make em
ployment records available, so that he could
undertake a survey of all the men who had
worked in the Paterson factory. Hokin turned
the request down. saying the records were
not available, but he was surely aware that
men Who had worked in the Paterson factory
might be having medical problems, for during
the nineteen-fifties the company had paid
out substantial amounts of money to em
ployees of the plant who had become dis
abled with asbestos.

Dr. Sellkoff then wrote to several other
large asbestos manUfacturers in the United
States to ask about the health experience in
their plants, and was unable to obtain infor
mation from any of them. Meanwhile. he and
Dr. Jacob Churg, the chief pathologist at
Barnett Memorial Hospital. in Paterson, who
had himself been finding asbestosis and lung
cancer in a large number of workers from the
Paterson factory, took their data to Dr. Ros
coe P. Kandle, the Commissioner of the New
Jersey State Department of Health. Concern
ed about the situation, Dr. Kandle applied
to the United States Public Health Service
for funds to undertake a stUdy of the Pater
son plant and to make a statewide survey to
determine how many people were being oc
cupationally exposed to asbestos. However,
the request was denied. lack of resources be
ing given as the reason.

Since Dr. Selikoff already knew that men
who had worked in a insulation fnctory were
dying of IUlbestosis or cancer at an· alarm
ing rate, he felt that men who were installing
such materials might also risk disease, and
early in 1962 he made contact With otllcials
of New York Local 12 and Newark Local 32
of the International Association of Heat and
Frost InsUlators and Asbestos Workers. The
asbestos insulators had been trying for years
without success to interest doctors and vari
ous government agencies in their medical
problems, so they were only too glad to co
operate, and they urged Dr. Beltkoff to study
the effects of asbestos exposure among their
members. He accepted the responsiblllty, and.

though continuing tel monitor those of his
original seventeen pattentsWho had survived,
temporarUY abandoned his project to study
the other men who had workll<1in the Pater
son factory. At the t~.~1?i did not know
of the existence of the UNARCO plant in Ty
ler. Texas.

The Tyler plant w~ then thriving but was
about to change hands. UNARCO held a large
contract with the Navy toprovtde pipe cov
ering for atomic sUb,marines. and the factory
was also producing insulation for the chemi
cal-processing industry on ,the nearby Gulf
Coast, which was growing rapidly. Over the
years. however. the compa~yhad acquired
haIfa dozen plants for.the manufacture of
various products unrelated to asbE!stos. and
this ~Uvers1Aca.tionhBd. alterlld. the objectives
of its managers. who deci<ie<i, ~oquit the as
bestos business altogether.; il.s. a result, the
company sold the Tylel', p~ntin ,1962 to the
Pittsburgh Corning Corporation__aJoint ven
ture of the Pittsburgh Plate GlaBlJ Company
(now call PPG Industries) and the Corning
Glass WorkS-and theproc;lJ,lqtion of amosite
asbestos pipe covering continued ,as before.
By the summer of 1963. however, the new
owners were apparently entertaining some
m1sgivings about working conditions in the
factory,for at tlIat ttine thei asked the In
duStrial Hygiene Foundation of America to
evaluate the asbestos.~dusthazard there. The
foundation, which LS'in Pittsburgh. describes
itself as "an association of.tndustries for the
advancement of, healthful working condi
tions,"and it is financed entirely by industry.
It sent industrial-hygiene engineers to the
Tyle!:' .plant in July and August to review
the potential health hazards of handlinO' as
bestos and to take, samples, or airborn; as~
bestos-dustconcentrations.

In .its report to :l'ittsburghCorning, the
foundation made no mention of any health
hazard, and assured the company that, ex
cept in a few areas, the nuiltberof asbestos
fibres found in the air of the Tyler plant was
well below the threshold limit value of five
mlllion particles per cubic foot of air-a
safety standard for dust in asbestos factories
that had been adopted in 1946 by the Ameri
can Conference of Governmental Industrial
Hygienists, whiCh. despite its imposing title.
is not a governme!lt agency but a voluntary
organization with members from various
groups. including industry, and With the self
imposed task of recommending safety stand
ards for hazardous substances in industry.
Incredibly, the authors of the foundation's
report appear to have based their JUdgment
on the assumption that the threshold limit
value of five mUlion particles per cubic foot
meant five million asbestes mires, whereas
the proponents of the threshold limit value
had intended it to apply to all the particular
matter-fibrous and, nonfibrous-in a given
cubic foot of air. To understand the magni
tUde of this error, it should be noted that
the stUdy upon which the standard was
based had been made in the winter of 1935-36
in four asbestos-textile plants where asbestos
fibres were found to constitute· about ten
per cent of the total amount of airborne dust.
The asbestos fibres in the airborne dust
measured ill, the Tyler plant by engineers of
the Industrial Hygiene Foundation ranged
from a low of twenty-nine per cent to a high
ot fifty-six per cent. The foundation, how
ever, reported the percentages as tfthey
were. pf' little. ortl0 consequence, and con
tended itself with making recommendations
for better housekeeping.be.tter ventilation
equipment,IUl,dimpro;ved maintenance· of
the ventilation system.

These measures were desperately needed.
but there is little evidence to suggest that
Pittsburgh Corning ,felt compelled to initiate
them, for when the next s:urvey of the plant
was made, more than three years later, con
ditions were even ,worse. By that time, the
company had acquired a new medical con
su~taIlt-·I:>r.r.ee B,Grant,a retired colonel.
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who had been Chief of .Aerospace. Medicine
for the United States: Air Force Logistics
Command, and who had become medical
director of one of PIttsburgh Corning's par~

ent corporations, the Pittsburgh Plate Glass
Company, in 1965. At Dr. Grant's request, a
survey of the Tyler plant was conducted
in November of 1966 by~. T. Destefano, safety
and industrial-hygiene engineer for the glass
division. of Pittsburgh Plate Glass, to see 1f
there had been any :oignificant change in
the levels of airborne-asbestos dust since the
1963 survey. After analyzing samples. of air
from siXteen different areas of the plant,
Destefano subsequently reported that asbes
tos-fibre counts exceeded the threshold limit
value in seven instances and that in three
of the samples the. count was twenty million
or more fibres per cubic foot of air. Destefano
was, apparently, making the same erroneous
assumption about the meaning of the thresh
old limit value which had been made three
years before by engineers of the Industrial
Hygiene' Foundation. As a result, though he
also sugg~sted better ventilation equipment
and improved maintenance of the ventilation
system, his report did not mention that
workers at the Tyler plant were breathing
concentrations of asbestos fibres ten times
greater than those of the recommended safety
standard that was supposed to protect them
from disease.

During the span from 1963 to 1966, a
tremendous amouht of new information con
cerning the biological effectS of asbestos had
been developed' and was being circulated
through the medical and industrial commu
nities. Perhaps. the most important study
of the period was the one that Dr. Sellkoff
conducted of the asbestos inSUlators. As as
bestos workers. go, .these men had compara
tively light and intermittent exposure: they
often worked out-of-doors on construction
projects; they spent half their time working
with materials other than asbestos; and most
of the asbestos materials they used ha,li. an
asbestos content of less than fifteen percent.
(The men at the Tyler plant worked' in a
confined, tar dustier atmosphere, and manu
factured a product that had an asbestos con
tent of almost ninety per cent.) In spite of
this relatively light exposure, however, Dr.
Sellkoff found radiological eVidence of
fibrosis of the lungs-that is, scarring of the
lungs-in fully half of eleven hundred and
seventeen members of the two locals of the
Heat and Frost Insulators and Asbestos
Workers. Moreover, among three hundred and
ninety-two men with more than twenty years
of experience in. the trade, he. found that
three hundred and thirty-nine had deveolped
asbestosis, and that the disease had by then
become moderate or extensive ihmore than
fifty per cent of the cases.

Even more alarming were the results of a
mortallty stUdy at workers in the two locals.
During the early part of 1962, Dr. Sellkoff
and his administrative assistant, Mrs. Janet
S. Kaffenburgh, pored over the union records
and compiled a. list of the names and ad
dresses of all the six hundred and thirty
two men who had been members of the locals
on December 31, 1942; and of the eight hun
dred and ninety men who had joined be
tween then and December 31,1962. From the
union employment records, they obtained de
taUed work histories of the total member
ship of fifteen hundred and twenty-two men,
including data. on the men's leaving work
for other employment, war service, lllness, or
retirement. This enabled them to calculate
the onset and duration of exposure to asbes
tos for each work.er. Records of .the union
health-and-welfare . funds provided them
with the dates and places of death of two
hundred and siXty-two workers who had died
between 1942 and 1963, and copies Of the
death certificates of all but. one of ,them
were obtained.,In addition. autopsy protocols,
histological speqlmens, and hospital reCOrds
were reviewed by Dr. Bellkoff and Dr.cp.urg,

the Paterson pathologist, in those deaths
(approximately h9.lf the total) which occur
red in hospitals.

In the next phase of the stUdy, Dr. Sellkoff
and Dr. Churg were joined by Dr. E. Cuyler
Hammond, vice-president of epidemiology
and statistics of the American Cancer So
ciety, who had participated in an analysis of
the medical effects of the atomic explosions
that devastated Hiroshima and Nagasaki in
1945, and whose large-scale epidemiological
stUdies of more than a mUlion men and wom
en provided a major basis for the conclusions
drawn in the 1964 Surgeon General's report
on the effects of cigarette smoking. Since pre
vious studies had suggested that lung cancer
associated with asbestosis seldom develops
untll twenty years after initial exposure to
asbestos dust, Dr. Sellkoff and Dr. Hammond
decided to llmit their first analysis to the
six hundred and thirty-two men who were
on the union rolls as of December 31, 1942.
T9.king the men's ages into consideration.
Dr. Sellkoff and Dr. Hammond then set about
comparing the number and causes of death
among them with those of the general male
population in the United States. The results
were depressing. According to the standard
mortality tables, two hundred and three
deaths could have been expected among the
six hundred and thirty-two workers. Instead,
there were two hundred and fifty-five, not
counting seven men who had died before
incurring twenty years of exposure-an ex
cess of twenty-five per cent. .

The reason for the excess was not hard to
find. The fact that'twelve of the deaths were
attributed to asbestosis was not particularly
surprising, but where six or seven deaths
from' cancer of the lung, pleura, or trachea
were to be expected, there were actually
forty-five. And where nine or ten gastro
intestinal cancers were to be expected, there
were twenty-nine. Since the death rate from
lung cancer was known to be more than ten
times as high among cigarette smokers as
among nonsmokers, Dr. Bellkoff and Dr.
Hammond realized that they would have to
take the smoking habits of the asbestos
insulation workers into account if their find
ings were to have solid validity. It was, of
course, impossible for them to ascertain this
Information with accuracy in the cases of
the two hundred and fifty-five men who had
died, so, for purposes of calCUlation, they as
sumed that all six hundred and thirty-two
men had smoked a pack or more of ciga
rettes each day, and they demonstrated that
evert if this had been the case it would have
prOduced a lung-cancer death rate only three
and a hal! times that of the general male
population: Cigarette smoking, therefore,
could not explain the fact that in this group
of asbestos-insulation workers the rate of
death from lung cancer was seven times the
expected rate.

Because of this stUdy's objectiVity. its
scope, and its thoroughness, it had a great
impact on the medic9.l community. The find
ings were reported to the annual conven
tion of the American Medical Association in
June of 1963-a month before the Industrial
Hygiene Foundation began its survey of the
Tyler plant-and they were publlshed in the
spring of 1964 in the JournaZ Of the Amen
can MedfcaZ Assocfatfon. It was the first
stUdy ever made that had t9.ken a large
enough group of asbestos workers from a
point far enough back in time and followed
them long enough to determine unequivo
cally What their health experience had been.
Unllke almost all the previous investiga
tiOns,· Which indicated simply that there
was a connection between asbestos and var
ious kinds of cancer, it was based upon the
incidence of disease within a defined popu
lation, and thus answered a fundament9.l
epidemiological question of how many can
cers had developed among how many per
sons exposed. In doing so, it furnished the
first incontrovertible evidence that indus-

trial exposure to asbestos was hazardous;
It established sound methOdology for future
stUdies; and it marked a turning point in
the views held by doctors and health officials
around the world.

In October of 1964, in order to review the
data that had already been collected and to
discuss the problems awaiting solution, the
New York Academy of Sciences sponsored an
international Conference on the Biological
Effects of Asbestos, which was held at the
Waldorf-Astoria and was attended by more
than four hundred scientists. In addition to
the statistics provided by Dr. Sellkoff and
Dr. Hammond on the incidence of asbestosis
and cancer in the insulation workers, there
were dozens of reports on the occurrence
of disease in people exposed to asbestos.
Some of the most alarming information was
prOVided by Dr. J. G. Thomson, of South
Africa, who reported finding what appeared
to be asbestos bodies-inhaled fibres that
have been altered by the reaction of lung
tissue, and coated with a colloidal substance
rich in iron-in the lungs of one in four
people coming to autopsy at random in
Capetown. Although asbestos bodies are reg
ularly seen in the lungs of asbestos workers,
this discovery indicated that asbestos was
becoming a common contaminant in the
community at large. There was &Iso a report
that mesothelloma was affiicting people who
had had only minor exposure to asbestos.
This tumor, Which takes from twenty to
forty years to develop. was previollSly so rare
that it was known to occur in only about one
in ten thousand deaths in the general pop
ulation.

By the time of the international confer
ence, however, it was being found increas
ingly-not only in people who were exposed
to asbestos in their work but also in people
who lived in the vicinity of asbestos mines
and dumps, or factories where asbestos prod
ucts were manufactured, or who simply lived
in the same house with workers who came
home with asbestos dust on their clothes.
Perhaps the most striking confirmation of
this came from London, where Dr. Muriel L.
Newhouse, of the Department of Occupa
tional Health at the London School of
Hygiene and Tropical Medicine, investigated
seventy-siX cases of mesothelloma that had
been ascertained by autopsy or biopsy in the
London Hospital. To no one's surprise, thirty
one of the seventy-siX patients had worked
with asbestos, but, in addition, eleven of the
forty-five who had not worked with asbestos
had simply llved within half a mile of an
asbestos factory, and nine others-seven
women and two men-were relatives of as
bestos workers.

Most of these women had washed their
husbands' work clothes regularly. Both O'f the
men in this group, when they were boys of
eight or nine, had had sisters Who worked
in asbestos-textile factories. One of the sisters
had been employed as a spinner from 1925 to
1936, and had died of asbestosis in 1947, at
which time it was determined at an inquest
that "she used to return from work with dust
on her clothes." Her brother, who had ap
parently had no other sustained exposure to
asbestos in his lifetime, died in 1956 of a
pleural mesothelioma.

SUbsequently, in the United States, there
were similar findings in a number of places.
For example, the proprietor of a junk yard
next to the UNARCO factory in Paterson died
of mesothelloma, and so did the engineer
who first developed the amosite pipe covering
manUfactured by the company for the Navy,
as did his daughter, whose only known ex
posure to the mineral was that she sometimes
played with samples of asbestos prOducts her
father brought home for his famUy to exam
ine. As a result of such incidents, scientists
were forced to revise their idea that asbestos
was only an industrial hazard, and to give
serious consideration to Dr. Thomson's pre-
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diction of danger to untold numbers of
people in the general community.

Such consideration proved to be well
founded, for since then the presence of as
bestos bodies in the lungs of ordinary urban
dwellers has beenconflrmed by studies made
in Miami, London, Belfast, Pittsburgh, and
New York City, where, in a recent investiga
tion conducted by Dr. Arthur M. Langer, the
chief mineralogist at the Mount Sinai En
vironmental Sciences Laboratory, electron
microscope eXamination of representative
samples of tissue showed chrysotUe asbestos
to be present in the lungs of a hundred and
four out of a hundred and twenty-eight peo
ple coming to autopsy at random in three
city hospitals.

The attitUde of the asbestos industry at
this time can perhaps be best illustrated by
a cautionary letter that was sent to Mrs.
Eunice Thomas Miner, the executive director
of the New York Academy of SCiences, on Oc
tober 26, 1964, just after the Conference on
the Biological Effects of Asbestos ended, by
lawyers representing the Asbestos Textile
Institute-an association of asbestos manu
facturers that includes the Johns-Manville
Corporation. Raybestos-Manhattan, Inc., and
Uniroyal, Inc. The letter began by stating
that all member companies of the institute
shared a grave concern over recent articles
carried in local and national newspapers con
cerning mesothelioma. It went on to say tl1at
"innocent but unwise treatment of research
data in public discussions, or leaving it to
laymen to appreciate the carefully phrased
limitations and qualifications, can cause re
actions that are not justified by the state of
scientific knowledge," and it urged caution in
the discussion of medical research into as
bestos disease, "to avoid providing the basis
for possibly damaging and misleading news
stories." It conclUded by warning the New
York Academy of SCiences that although the
right to discuss these subjects was clear, "the
gravity of the subject matter and the con
sequences implicitly Involved impose upon
any who exercise those rights a very high
degree of responsibillty for their actions."

During 1966, the Academy sent out thou
sands of copies of its report of the con
ference to doctors, officials of state and fed
eral health agencies, and custodians of med
ical libraries all over the country, and from
1965 on there were many articles in leading
medical journals and dozens of newspaper
stories concerning new and alarming data
that had been developed about the perils of
inhaling asbestos. As a result, it seems
highly probable that by late 1967 the in
dustrial-health officer of any responsible
company engaged in the manufacture of as
bestos products would have been given pause
by the kind of report that Dr. Grant received
from Destefano in September of that year
concerning the levels of asbestos dust in the
Tyler factory. In fact, considering Dr. Grant's
credentials, any <other response would have
been astonishing, for in additlon to being
medical director of the Pittsburgh Plate Glass
Company and medical consultant to Pitts
burgh Corning, he was a member of the
American Medical Association, the American
Industrial Hygiene Association, and the
American Academy of Occupational Medicine,
and would one day become president of the
American College of Preventive Medicine.

In any case, in December of 1966 Dr. Grant
paid a visit to Dr. George A. Hurst, clinical
director of the East Texas State Department
of Health that happens to be in Tyler-and
asked him to conduct a medical survey of
the workers at the Pittsburgh Corning plant
to determine if they were encountering
health problems as a result of their exposure
to asbestos. Dr. Hurst immediately set about
designing a study of the workers, which in
clUded physical examinations, question
naires, X-rays, and pulmonary-function tests.
On February 3, 1967, having received ap
proval from his superiors at the Texas State

Department of Health, i<n Austin, he wrote
Dr. Grant that the stUdy could 11e conducted
at a cost to Pittsburgh Corning of forty-two
hundred dollars, and that. upon Dr. Grant's
approVal. it would be started by the first of
May and completed as soon as possi111e. <

On March 7th, however, Dr. Grant wrote a
letter informing Dr. Hurst that Pittsburgh
Corning had decided to forgo the proposed
study in favor of some studies that :woUld
be conducted by Dr. Lewis J. Cralley, Who
was associate program chief for field stUdies
and epidemiology in the Public Health serv
ice's Division of Occupational Health, in
Cincinnati. Dr. Grant explained that the
Public Health Service had been interested
for some tIme In doing environmental and
medIcal studies of the asbestos-products
Industry, and had recently agreed to include
Pittsburgh Corning's plants in Tyler and
Port Allegany in the environmental study.
According to Dr. Grant, the Publ1c Health
Service did not then have sufficient, funds
to perform the medical stUdy but hoped to
receive additional money for that purpose in
July. "For this reason, I would like to hold
olf untU July an making a final decision
on your proposed medIcal stUdY," he wrote
Dr. Hurst. "Our management is vitally in
terested In accomplishing the, medical stUdy
but would like the U.S.P.H.S. to accomplish
it as part of their total study. If U.S.P.RS.
can't do the medical stUdy, they would like
to consider your proposal further."

An environmental survey of the Tyler
plant, which consisted of taking eighty-two
samples of air in the factory, was conducted
on March 20, 1967, by engineers sent there
by Dr. Cralley. However, more thau a year
passed before Dr. Cralley's people got around
to informing Pittsburgh Corning of the re
sults of the survey. The report was dated
March 27, 1968, and .it was sent to J. W.
McMillan, ,the works manager of the Tyler
plant. with copies to Dr. Grant and Dr.
Cralley. In many respects, McMillan must
have found it a !:laffiing document. On the
one hand, it informed him that, when
twenty-seven of the air samples coUected
in hIs factory were analyzed 11y a standard
method. dust concentrations exceeded the
threshold limit value of five million particles
per cubic foot "In a number of locations."
On the other hand, it indicated that wilen
the air samples were analyzed by a new
method in use in Great Britain (and soon
afterward adopted in tlie United States),
asbestos-fibre counts were considered, high
in forty-four of the fifty-five other samples.
(The fact was that in five of the Samples ,the
asbestos-fibre count was twentyuto thirty
times the range that was considered high by
the British OCcupational Hygiene Society.
Moreover, with the exception of Pittsburgh
Corning's plant In Port Allegany, where
asbestos-dust levels were also very hlgh,the
over-all asbestos-fibre counts in the Tyler
factory were far greater than those measured
in any of some thirty other asbestos-prod
ucts factories that had been, surveyed <by
the Division of Occupational Health during
the previous three years.), In spite of this,
the report made no mention'that a' health
hazard might exist at the Tyler plant, nor
did it advise the works manager of the fac
tory to improve the ventilation system or to
institute better housekeeping practices--or,
indeed, to correct any condition that might
have led to the excessive fibre counts it de
scribed. Instead, the report, concluded by
te1l1ng him that "your cooperation in this
stUdy is sincerely appreciated and the 'data
gained from your plant are' of considerable
value." It is not known whether the works
manager had the benefit <of any' medical
interpretation of the report. Nor'is it known
whether he had any other way of ascertain
ing the dimensions of the health hazard
that existed in his factory. It is known,
however, that two years later; he died of
mesothelioma.

"Since the primary, J;esponsibll1ty of the
Division of Occupational Health was to pro
tect woril:ers from occupational disease,
the omission from its report of any concern

for, the health of the, workers at the Tyler
plant seems pUZZling, "to' say the least. Part
of the"trouble undoubtedly stemmed from
the roundabout manner In which the Occu
pational Health people had to go about their
business, for at the time theyhad no legal
authority to enter and inspect factories and
no e!lforcement power of their own. To gain
access to factories, they had to be expressly
invited by state departments of labor, or
by the few state departments of health that
had rights of access, .or, as m: the case of
Pittsburgh Corning's Tyler, plant and the
other asbestos plants they were studying, by
the ,companies that owned .the factories.
Since the O~cupat1onalHealth people usually
had to go hat in hand. to 1ridustry in order
to Initiate <their asbestos. field stUdies, they
appear to have felt <a certain constraint
about using the infornlation they gathered.
For~xaxnple,in J;l:laking arrangemel,lts to gain
I\ccess. to plants and take air samples, field
stUdies engineers invariably gave oral assur
ance to plant management that the iden,tity
of indiVidual factories would be kept con
fidential.and would be released only to the
appropriate state agencies. In practice, how
ever, the Division of Occupational Health
almost<never forwarded ,Interpretations of
the health consequences .()f. its findings to
state agencies. and in most cases it didn't
even send them the sampling data-the
report ,on the ,Tyler plant b~il,lg no excep
tion-and that, in elf~ct.preventedany pos
sib11ity of acti0Il: to remedy any health haz
ards. The pledf;e,of confidentiality, of 'course,
preclUded any PQssibiUty that the .data col,
lected in the. surveys would be made known
to the workers whoSe, :health was being af
fected or to the, unIons representing them.
Moreover.. in order not ;to embarrass man
agement 01: make, workers apprehensive, the
government' engineers who took air samples
during the environmental surveys not only
were forbidden to discuss, the nature of their
activities with any workers they encountered
but were also instructed not to wear res
pirators, which would have afforded them
some protection against the hazard of in
haUng asbestos dust. As a further extension
of thil; solicitous policy toward industry, the
OccupatIonal ~eaIth people were careful not
to .alarm managexnent by reporting in writ
ing the existence of :health hazards in any
of the ,asbestos factories they surveyed or by
recommending inlprovements in ventilation
equipm~nt,and housekeeping procedures to
reduce the levels of asbestos dust. In short,
they simply took air samples, analyzed them,
and reported' fibre counts, without drawing
any inference aS,to what the fibre counts
might mean ill terms of the health and well
being of the men who were exposed to them.

In order to understand more fully what
lay behind this practice, it might be helpfUl
to examine the attitude toward asbestos
disease held ,by the people who were in
charge of the asbestos field studies at that
time. As It happens, I spent several hours
one afternoon in< March of 1968--a week or
so before. the report on the Tyler plant was
sent <out-~iscussing the asbestos problem
with Dr.' Oralley and some of .l}is associates
in'the Division of' Occupational Health. 'At
the time, I was looking into the biological
effects of asbestos, and 'I had fiown out to
Cincinnati to see Dr. cralley at the sugges
tion<ofDr;MurrayC. Brown, who was then
Chief of the Divisioriot Occupational Health,
with offices in washlligton,' D.C. Dr. Cralley,
who received aPh,D,1n industrial hygiene
from, the State University of Iowa, had
joined the Public Health<<Service in 1941.
At the time of our meeting, he had been in
charge of epidemiology and field studies for
the Division'· of . OCcupa.tional Health for
nearly four years. He was a, fellow of the
American ,<Public <Health Association. a past
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chairman of its Qccupat16nal.Health Section.
a. past chairn1an of the AmericalLComerence
of.' Governmentali' Industrial'. Hygienists, a
member of· the, Committee on..·Asbestosis
and Cancer of .;.the Internation.al Union
Agalnst Cancer, and ali adjunct assistant pro
fessor of. environmental health at the Uni
versity ofCinci.n.nati.
-" At the beginning of our conversation. Dr.
Cralley . explained that. the asbestos-field
studies; program had two .components--an
environmental team,. whlchhas been taking
dust counts in asbestos-textile and friction
materials plants .since 1964; and a medical
epidemlological,:team, which would soon
begin: to give' X-ray examinations, pulmo~
nary-function tests, and blood tests to five
thousand men Who worked in these factories.
He did not tell me that his engineers had
already, conducted. environmel1tal surveys. of
Pittsburgh Corning's insulation plants in
Tyler .and· Port,iAllegany.· perhaps' because
the' initial ..focus :of .. the field-studies pro
gram. was into. other areas· of the asbestos
productsindustl:Y. lind these two surveys
were exceptions; According to Dr. Cralley. the
purpose.ojLthe field-studies program was to
establish;. criteria· for a possible lowering of
the· threshold •limit value. for asbestos.. It
would take many years to develop these cri'
teria;however. for, Dr. Cralley's medical stUd"
ies of·. the;. asbestos-factory workers: were
designed, to proceed .from the time of first
examination. rather than to reconstruct the
events of the past,as Dr. SeIlkoff's and Dr.
Hammond's study of the asbestos-insulation
workers had done"Dr. Cralley explained that
it wouldtll.ke from.two.to four years to com
plete the first'medical examinations of the
five.thottsandmenhe proposed to study, and
that if fundawere available the men would
be reexamined every five years thereafter.· ..By
following,these men for the next fifteen or
twenty years, we hope to establish a dOlle
response relationship for asbestossis," he told
me. "Then we'll try to determine what level
of exposure' carries With it no discernible
health hazard,"

When. I asked. Dr. Cralley if this twenty
year-from,.now eValuation would take into
consideration the development of lung can
cer and mesotheIloma. he· replied that·· it
would not-that he was: interested only in
asbestosis. I then asked him about the medi
cal studies indicating that mesothelioma
co,tld Qccur With minor exposure to asbestos.
and he shrugged and replied that in his opin
ion the association between mesothelioma
and asbestos was not proved.

At this point. Dr; W1lliam 8. Lainhart, as
sistant chief of field stUdies in charge of the
medical-envlronmentll.1 team. Who was sitting
in on our talk, explained that since the main
purpose of the program was to trace the nat
urll.1 history of asbestos disease, little: would
be known about the incidence of lung canCer
or mesothelioma until the five thousand'men
under study were reexamined In future years.
"Ideally, we'd Uke to take a bunch ot twenty
year-olds, put them Into an asbestos plant
Where we know the exact dust levels, and
observe them for ·.the next fifty years, or
until they die," he said; "Of course, we can't
do that. We have to devise stud.les that are
practical. For this reason, we estImate that
it w1l1 take us from fitteen to twenty years
to eVll.1uate with any accuracy the medIcal
effects of today's environment in the asbestos
industry/'

When'. I asked about the high rate of
asbestOSis, lung cancer, and. mesothelioma
that was already' afll1ctIng workers in the
asbestos industry, Dr. Crll.11ey told me that
such diseases were the resUlt of exposures
sustained over the past twenty years or so,
and that becaUSe great Improvements had
been made in ventilation systems and in
dustrial-hygiene procedures In the.mean
time, he' expected. to find· much .less disease
in the. future, When I asked him 'what he

would coIisider a hIgh rate of disease in the
men he proposed to examine, he repIled that
he woUld not care to estimate. "We'll have
to come to that when we come to it," lie said.
."Remember that practically everyone is sus
ceptible to chest disease to some extent, and
that you can get chest disease even from
diggIng in your garden. With the means we
now have at hand. we can oUly assume that
asbestosis and other diseases are related to
asbestos exposure. Our first priority, there
fore, is to study over five thousand men over
a long. period, and use our observations of
what happens to them as the criteria for
developing a new standard,"

At the close of our meeting, I asked Dr.
Cralley Why, in view of the fact that. asbes
tosis and cancer had afll1cted great numbers
of· asbestos workers since the turn of the
century, it had taken so long for the govern
ment to begin stUdying asbestos In earnest,
Dr. Cralley sald he didn't know. "AIl I know
is that the first rell.1 Interest came from
industry," he told me. "They asked for our
help back In 1964, and they have cooperated
With. us magnificently."
. Since it was my understanding that the

asbestos industry had never been particu
larly eager to have its operations scrutinized,
I was surprised to hear this, and asked Dr.
Crauey. what segment of the industry had
made the request for help and cooperated
so magnifIcently. "The Asbestos Textile In
stitute," he replied.

Whatever interpretation one Wishes to
place upon the rather leisurely approach to
the problem of asbestos disease by the ad
ministrators of the asbestos-field-studies
program" the fact remains that during the
first seven years of its eXistence the program
placed no emphasiS at all upon control of
dust levels in asbestos factors, or upon pre
ventive measures for the workers who were
exposed to the dust. Indeed, almost all the
meaningful data about dust levels in asbes
tosfactories which were acquIred by the
program between 1964 and 1971 simply ac
cumulated in the files ot its Cincinnati of
fices. as. dId all the data on the medical ex
aminations of asbestos workers it conducted
after. 1968. For its part. the asbestos industry
seexnsto have been quite content With this
qUiet state of affairs. On the one hand, it
could state pubUcly that, With its assistance,
the United States PUblic Health Service was
investigating the possible hazards of indus
trial .exposure to asbestos. On the other
band, it could rest assured privately that,
because of the long-term nature of these
studies, no information would be forthcom
ing for many years, and that, because of the
pledge of conftdentill.1ity, none of it woUld
find Its way into the hands of anyone who
Inlght seek to remedy any hazards that were
found in the meantime.

As for the Tyler plant, it seems to have
been considered a kind of fiuke by almost
everyone concerned. By March of 1968, the
medical study of the workers in which Pitts
burgh Corning was supposed to be vitally
interested was either forgotten or held in
abeyance. Dr. Grant never did anything
further about the study that Dr. Hurst had
designed, and Dr. Cralley and his associates
In the Division of Occupational Health never
got around to conducting their stUdy. Mean
while, as the health situation at the Tyler
plant was going from bad to worse to appall
ing, a parade of government inspectors con
tinued to troop through the place without
any apparent awareness of the hazards that
were staring them in the tace. On February
13. 1969, st1l1 another safety-and-health in
spection of the factory was conducted, this
time by industrial-hygiene engineers from
the Dallas regional office of the United States
Department of Labor's Wage and Labor
Standards Administration. The Department
of Labor inspectors were authorized to en
force the Industrlsl-health regulations of

the Walsh-Healy Act of June 30, 1936, which
had been amended to apply to companies
holding federal contracts in excess of ten
thousand dollars. They found a number of
unsatisfactory conditions in the plant, in
cluding, again, a substandard ventilation sys
tem and inconsistent use of respirators by the
workers, and they proceeded to take air
samples in six areas of the plant to determine
the asbestos-dust levels. By that tlme, in
spite of the foot-dragging of the Division of
Occupational Health, the American Confer
ence of Governmental Industrial Hygienists
had proposed that th~ threshold limit value
be lowered from five mlllion particles per
cubIc foot (the standard that had been in
effect for more than twenty years) to two mil
lion particles per cubic toot, the first of a
series of downward revIsions they were to
consider-each an atlmission that previously
recommended guidelines had allowed workers
to inhale concentrations of dust now deemed
harmfUl. (The two mlllion particles were con
sidered the equivalent of twelve asbestos
fibres longer than five microns per cubic cen
timetre of air-five microns being one-five
thousandth of an inch, and a cubic centi
metre of air being an amount equal to what
might be contaIned in a small thlmble.) The
Department of Labor inspectors, however, not
only had no equipment to measure asbestos
fibre counts in terms of the proposed con
ference standard but analyzed the air samples
they took in terms of a standard applicable
not to asbestos, a known carcinogen, but,
rather, to nontoxic nuisance dUSts, such as
wood dust and chalk powder. As a result,
they falled to realize that even the new
standard for asbestos was being exceeded
dozens of times over in the Tyler plant, and
contended themselves With recommending
that Pittsburgh Corning issue respirators to
employees working, in dusty areas of the
plant. What seems especially ironic about
this is that back in the forties, when UNARCO
was operating its Paterson factory-the one
upon which the Tyler plant was modelled
not only had it paid its employees five cents
extra an hour to wear respirators. which they
were obliged to do by insurance underwriters
anyway, but it had also repeatedly pointed
out to the workers that wearing respIrators
was a precaution that should always be taken
in any absestos factory, and had threa.tened
to fire men who refused to wear them.

As for the inadequate ventilation system,
the Department of Labor inspectors recom
mended in their report (WhIch was sent to
James H. Bierer, the president ot Pittsburgh
COrning, and to Charles E. Van Horne, who
had recently become the mana.ger of the Tyler
plant) that the company "make a study of
the present system wIth professional adVisers
and come up to standard, or present qualified
proof that the present system is operating,
within the minimum specified ventilating
range," Instead of reInspecting the Tyler
plant to make certain that the company had
compIled with these recommendations, how
ever, the Department of Labor people simply
took Pittsburgh Corning's word that ap
proved respirators would be issued to its em
ployees and that the ventilation system would
be lmproved. Indeed, nobody from the De
partment of Labor visited the factory again
untll November of 1971.

For its part, PIttsburgh Corning asserts
that by May of 1969 the wearing of approved
respirators was required for all employees in
the Tyler plant-an assertion that is denied
by most of the men who worked there-and
that the ventilation system had been duly
studied with an eye to lmproving It. During
1969, the company did indeed engage the serv
ices of Dr. Morton Corn, professor of occu
patIonal health at the Graduate School of
Public Health of the University of Pitts
burgh, who visited the Tyler and Port Al
legany plants and proposed some engineer
ing controls to bring asbestos-dust levels in
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them down to recommended limits. But it
any sign1fl.cant improvements were made in
the ventllation system of the Tyler plant.
they were clearly not SUfficient to bring the
dust levels within such limits. In January
of 1970. engineers from Dr. Cralley's group at
the Division of occupational Health-which
by then had become the Bureau of Occupa
tional Safety and Health-returned to the
factory and took seventeen air samples, and
these showed the average airborne-asbestos
level to be more than double the proposed
twelve-fibre standard. In keeping with earlier
practice, however. the engineers chose not to
point out the eXistence of any possible health
hazard in their report to Pittsburgh Corning,
or to make any recommendations for lowering
asbestos-dust levels in the Tyler plant. Nor
did they forward their findings to the Texas
State Department of Health or to any other
agency with enforcement powers. Thus did
the Bureau of Occupational Safety and
Health add to the series of virtually meaning
less surveys that had begun back in July of
1963, when Pittsburgh Corning engaged the
Industrial Hygiene Foundation of America to
evaluate the asbestos-dust hazard In the
Tyler plant. During those six and a half
years, five separate studies and inspections of
the factory had been conducted, and more
than a hundred samples of air had been
gathered and transported to laboratorieS in
various parts of the country. where they had
been counted, weighed, assayed, and pains
takingly analyzed by industrial hygienists,
who, depending on what standard they were
using, had reported their findings in terms
of dust particles per cubic toot or dust weight
per cubic metre or fibre counts per cubic
centimetre but in terms of what the dust and
fibres that the workers were Inhaling might
be doing to their health.

By this time, however, some prel1mlnary
data concerning the mortal1ty experience of
the men who had worked in the UNARCO
factory In Paterson were being developed, and
what the data revealed might have led one to
anticipate a most unhappy fate for many of
the workers at the Tyler plant. With the aid
of a grant from the National Institute of En
vironmental Health SCiences, Which had be
come concerned about the potential asbestos
hazard to the general pubUc, and wanted ac
curate data concerning it, Dr. Selikotr set up
an asbestos-control program in Paterson in
1968, and had begun to trace the sixteen
hundred and sixty-four men who had been
employed at the Paterson plant between 1941,
when it opened, and 1954, when Union As
bestos closed It and transferred its operations
to Tyler. This was a laborious process, for
Dr. SeUkolf and Dr. Hammond had only the
names of the men to go on. and addresses
for them that were from fourteen to twenty
seven years old. By January of 1970 they had
managed to trace most of the nine hundred
and thirty-three men who had worked at the
factory for at least a year between 1941 and
1945. and who if they were still aUve had
passed the twenty-year mark since their Ini
tial exposure to asbestos dust. They were also
able to collect death certificates for almost
all of the four hundred of these men who had
died. As in the case of the inSUlation workers
in New York Local 12 and Newark, for. even
though the study was incomplete, the death
certificates showed an extraordlnarlly high
frequency of death resulting from asbestosis,
lung cancer, gastro-intestlnal cancer. and
mesothelioma.

MeanwhUe, Dr. Selikolf had continued to
maintain a close watch on the Insulation
workers' health. paying particular attention
to those men with more than twenty years'
experience, whom he examined once or twice
a year. He was thus able to detect symptoms
of 111ness In many Of these men • • • way of
emphasizing this posslbllty. he pointed out
that among the insulation workers there
were as many excess deaths resulting from
mesotheUoma as from asbestosis, and twice

as many excess deaths resulting from lung
cancer. In spite of the alarming data sup
porting Dr. Selikolf's recommendation for a
lower level, the bureau's asbestos experts ap
pear to have been unconvlnced that such
action was necessary. A year later, When the
bureau finally got around to proposing a
standard for asbestos, it settled upon the
twelve-fibre standard. As usual. the Bureau
of Occupational Safety and Health was lag
ging far behind, for by this time-the au
tumn of 197D-the Conference of Hygienists
had proposed lowering the level for asbestos
to five fibres.

To more fully comprehend the abSUrdity
of such proposals and recommendations, one
should know that there are always ·many
fibres smaller than five microns in length
In any amount of air contalningasbestos
dust. In fact, most experts In the fieldreadi
ly acknowledge that there may be hundreds,
if not thousands, of these smaller fibres, or
fibrlls--t1n1er particles Into which asbestos
fibres readUy fragment--simultaneously pres
ent for each one longer than five, microns.
(Indeed, if it were not for the electron micro
scope, the extent to which asbestos Is fibrous
would be difllcult to believe, for approxi
mately a mUllon individUal fibrils can lie
side by side in a linear Inch of ,chrysotUe
asbestos, Whereas about four thousand glass
fibres--such as those found in varioUS insu
lation materia.ls--or six hundred human
hairS can be allgned along the same dis
tance.) Little is known about the disease po
tential of fibres smaller than five microns
In length; nor does anyone know how many
asbestos fibres of any length must be inhaled
in order to induce scarring of the lungs, can
cer, and mesothelioma. Why count only
fibres longer than five microns-which, in
etrect, constitute only a tiny portion of the
total? The reason is simply that the average
industrial-hygiene laboratory is equipped
with an ordinary phase-contrast optical
microscope. capable of resolving only rela
tively large particles, whereas most particles
smaller than five microns can often, be seen
only by electron microscopy, which Is' ex
pensive and not readUy avaUable. Hence. even
though recommended standards of two. five,
or twelve fibres greater than five microns in
length per cubic centimetre, or thimbleful.
of air might actually reflect a hundred, or
even a thousand, asbestos fibres per thimble
ful. such standards have ,continually been
justified on the basis of economic feaslblllty,
sheer convenience. and wishful thinking-in
other words. in the hope that counting only
the larger particles would at least serve as
an Index for measuring the contamination
of the air being stUdied. As for how these
patently and admittedly Inaccurate counts
of fibres per thimbleful can be translated in
terms of the lungs of asbestos workers. It
should be pointed out that in a normal elght
hour working day a normal worker will
breathe In and out about eight cubic metres
of air. Since each cubic metre contains a
mill10n cubic centimetres, or a m1llion thim
blefuls, the worker Is breathing in and out
eight mUllon thimblefuls of air each day.
Thus. an asbestos worker tolling in an en
vironment that Is supposed to contain, say,
only two fibres greater than five microns In
length per thimbleful of air can in fact be
Inhaling anywhere from eight hundred mll
110n to eight blllion asbestos fibres and fibrUs
of all sizes each day.

No one knows for sure how many of these
inhaled particles may subsequently be ex
haled, but recent stUdies of the aerodynam1cs
of asbesto fibres suggest that as many as fifty
per cent of the fibres may well be retained in
the lungs. Not that anyone needs aerody
namic studies to prove that the lungs will
retain vast numbers of asbestos fibres. That
has been proved beyond a doubt by Dr. Lan
ber, of the Mount Sinai Environmental Sci
ences Laboratory, who, using electron micro-

scopy to analyze:1u.ng-t1sSt1e: spec1niens In
autopsies of asbestos wOrkers, has,been able
to calculate. that as many as a hundred thou
sand bWion to a mIllion ,.bUlion asbestos
fibres and fibrils had accumulated over the
years in the lungS of, some of them. How
ever. even as late as the autumn of 1970, no
one in the Bureau of Occupational Safety
and Health or, for that matter, in the inde
pendent medical community (let alone in the
boardrooms of the asbestos industry) was
talking about the hazard in terms of human
lungtuls of literally bUlions upon bWtons of
asbestos fibres. Everyone was talking about
it. as almost everyone stlll is, in the euphem
istic terms of thimblefuls of air containing
two, five, or, at the very most. a dozen fibres.
In this way did a few neediesbecome the
metaphor for_indeed, the medically and sel
ent1fl.callyaccepted definition of-a whole
haystack. -. [

At the end of 1970, however, an event oc
curred that showed some promise of over
coming the ignorance. laxity. and confusion
that had so long enveloped the asbestos prob
lem and other occupational-health problems.
On December 29th, atter two years of prod
ding from industrial unions, led by the
United Steelworkers of America and the In
dustrial Union Department of the A.FL.
C;I.O., Congress passed Public Law 91-596
the first comprehensive occupational-health
legislation it had enacted since the Walsh
Healey Act of 1936. Known as the Occupa
tional Safety and Health Act of 1970, Publlc
Law 91-596 sought to "assure safe and
healthfUl working conditions for working
men and women," and under its terms the
federal government was authorized to de
velop and set mandatory occupational-safety
and health standards applicable to any busi
ness that engaged In interstate commerce.
The Secretary of Labor was given the author
ity to promulgate improved standards. and to
enforce them by conducting'inspections of
factories and' other workplaces and by is
suing citations and Imposing penalties it the
standards were Violated. The Department of
Health, Education, and Welfare was made
responsible for developing criteria for the
establishment of the safety and health stand
ards, including regnlatlons for deaUng with
toxic materials and harmful phySical agents
and for instituting educ/lotlon and training
programs to produce anadeqtiate supply: of
manpower to carry out the provisions of the
Act. So that the department could perform
these functions. the Act prOvided for a Na
tional Institute for Occupational Safety and
Health, called NIOSH. which replaced the Bu
reaU of Occupational Safety and Health, and
whi<;h was also given authority to enter fac
tories for Inspections and investigations. but,
since the Act did not go Into' etrect untll
Aprll 28. 1971, and since NIOSH did not begin
Its operations untn June 30th of that year,
little or nothing was done during the next
few months to resolve the problem of indus
trial exposure to asbestos. This delay was
disheartening to many -trade-Union people
and to Independent medical researchers, Who
had hoped for qUick action on a new asbestos
standard. However, the business-as-usual at
titude that had characterized government
poUcy toward the operations of the' asbestos
indUStry for so long was about to be shat
tered by a series of disclosures that. fit
tingly, would have their apotheosis in the
revelation of the atrocious working' condi
tions that had preVailed through the years
/lot the Tyler plant. '

The new turn of events got started on May
20, 1971, when industrial hygienists from the
Meadville office of the Pennsylvania Depart
ment of Environmental Resources sent Pitts
burgh Corning a report on some recent in
spections they had made at the company's
Insulation plant at Port Allegany, a small
town in the northwestern part of the state.
The Commonwealth of pennsylvania'had not
yet adopted the standard of twelve fibres
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per cubic centimetre, so the hygienists who
inspected the Port Allegany plant were using
the long-outmoded standard of five million
particles per cubic foot, which Is roughly
the equivalent of thirty fibres CUbic centi
metre. Even though Pittsburgh Corning had
installed some new ventllatlng equipment in
the factory-during the previous two years,
the inspectors found that dust levels ex
ceeded the old standard in five of twenty-five
air samples. In one of the samples, the count
was more than twenty-six mlll10n particles,
which meant that there may have been ap
proximately a hundred and fifty fibres per
cubic centimetre of air in that location
five times the outdated standard. Such dust
levels-and even higher ones-had, of course,
been found and ignored in the Tyler plant
for years, and the management of Pittsburgh
Corning may well have come to expect this
process to be repeated elsewhere. The Penn
sylvania inspectors, however, gave the com
pany sixty days to improve the vent1lation
system and institute better. housekeeping
practices to reduce dust levels at the factory.

Wh1le Pittsburgh Corning's managers were
muiling over this unexpected situation, some
personnel changes were taking place at
NIOSH that would soon cause them addi
tional problems. Having reached retirement
age, Dr. Cralley was about to leave the Divi
sion of Epidemiology and Special Services,
which was being reorganized into the Divi
sion of Field Studies and Cl1n1cal Investiga
tions. A number of positions in the new di
Vision had opened up, among them that of
chief medical omcer, and it was filled on
July 1st, with the appointment of a thirty
year-Old doctor named William M. Johnson.
A native of Olean, New York, Dr. Johnson
was brought up in Saranac Lake, graduated
from the Stanford University School of Medi
cine in 1968, interned at the State Univer
sity of New York at Buffalo, and had just
completed a two-year training program in
occupational health at the Harvard School
of Public Health. He had decided to fulfill
his mmtary obligation by putting in a two
year stint with the United States Public
Health Service, and, as things turned out,
it did not take him long to become immersed
in hIs job there. Within a. few days of Dr.
Johnson's arrival at the NIOSH omces in Cin
cinnati, one of the engineers who had been
conducting field studies under Dr. Cralley
told him about the environmental surveys of
asbestos factories that had been in the files
for several years. "That engineer was particu
larly concerned about the situation at the
Tyler plant," Dr. Johnson has recalled. "And
when I started digging through the files my
self, I realized he had good reason to be,
for it was plain as day that there was an
incredibly serious health problem down there.
At that point, I went to Dr. Cralley and
asked him whom I should see about the sit
uation. He suggested that I get in touch
with Dr. Grant, Pittsburgh Corning's medical
consultant. However, when I called Dr. Grant,
on July 13th, he told me there really wasn't
much of a health problem at the Tyler plant,
because the place was so dUSty that people
didn't stay around there long enough to get
sick. He also told me that there were no
plans to improve the factory's ventllation
system. and that the company planned to
convert from asbestos to mineral wool In the
near future." -

Since Dr. Johnson had received consider
able instruction at Harvard in the effects
of asbestos exposure, he was less than re
assured by his conversation with Dr. Grant.
During the next two weeks, he gathered as
much information as he could about condi
tions at Tyler and Port Allegany; then he
discussed the situation thoroughly with Dr.
Joseph K. Wagoner, who had arrived at
NIOSH on August 1st to replace Dr. Cralley
as director of the new Division of Field Stud
ies and Cl1n1cal InvestigatiOns. Dr. Wagoner
had received his Doctor of SCience degree in
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epidemiology and bio~statistics from the
Harvard SChool of Public Health in 1970,
and had spent ten years as an epidemiologist
With the Public Health Service's National
Cancer Institute, where he was Instrumental
in the long struggle to develop and institute
standards for the protection of uranium
miners, who were occupationally exposed to
radioactive dust. He was as seriously dis
turbed about the potential health hazard at
Tyler as Dr. Johnson was, and together the
two· men decided to make it and other as
bestos-products factories their first order of
business.

In the meantime, pressed by the deadl1ne
given by the Pennsylvania state inspectors
for cleaning up the Port Allega.ny plant, and
aware of Dr. Johnson's concern Bibout con
ditions at the Tyler factory, Pittsburgh Corn
ing made a move to head off some of the
pressures that were building up against its
asbestos operations. On August 3rd, the com
pany tiled an appllcation for a variance from
occupational-safety-and-health standards
with the Assistant Secretary for Occupa
tional Safety and Health of the Department
of Labor, in Washington. Under the terms
of the Occupational Safety and Health Act
of 1970, the Secretary of Labor could grant
a variance to an employer lf he determined
that the employer "has demonstrated by a
preponderance of the evidence that the con
ditions, practices. means; methods, opera
tions, or processes used or proposed to be
used by an employer will provIde employ
ment and places of employment to his em
ployees which'are as safe and healthfUl as
those which would prevail if he complied
With the standard." Pittsburgh Corning's
application for a variance was signed and
submitted by E. W. Holman, the vice-presi
dent in charge of manufacturing and tech
nology-who told the Tyler Courier-Ttmes
that he knew of no specific Pittsburgh Com
ing employee SUffering from sign1fl.cant ill
ness as a result of working with asbestos.
In the application, Holman stated that the
threshold limit value for asbestos was ex
ceeded in some areas of the company's Tyler
and Port Allegany plants, that the company
had been unable to comply With the required
standard because of the unavailability of
effective ventilation equipment, and that the
ineffectiveness of the available eqUipment
had become paricularly sign1fl.cant since the
reduction of the standard for asbestos from
twelve fibres per cubic centimetres to five.
The fact that such. a reduction in the omcial
standard had not taken place but had only
been published as a proposed change by the
Conference of Hygienists suggests that Pitts
burgh Corning'S managers eitlier were at
fl1cted with a bad case of nerves or were
trying to obscure the fact that neither fac
tory was in compUance even with the obso
lete standard of five milllon particles per
cubic foot, let alone the twelve-fibre standard
itself.

The application for a variance went on to
say that as of June, 1971, the company had
spent nearly two hundred thousand dollars
for research and development of a mineral
wool substitute for asbestos, that it would
begin to use mineral wool in some of its op
erations in August, and that it hoped to
make II complete conversion to mineral wool
at the Port Allegany and Tyler plants by the
middle of 1972. As for the steps the company
had taken to provide working conditions as
safe and healthful lIS those which would
prevail if the government standard for as
bestos had been compUed with, Holman
stated that Pittsburgh Coming had supplled
approved respirators and had required work
ers to use them; that it had also purchased
and was experimenting with new respirators;
that it had provided dust-collection and
ventilation a.pparatU8; that it had expanded
its program of periodicmed1cal examina
tions; that it had Improved housekeeping
procedures by the more frequent use of vac-

uum cleaners; and that it had "provided and
Will continue to provide health education
programs that fully explain to its employees
the health hazards associated with asbestos
exposure and how they can protect them
selves." In a sworn a1Ildavlt attached to the
application for a variance, Dr. Grant stated
that he had knowledge of the matter set
forth in the appllcation "so far as said ap
pllcation states that the applicant hIlS pro
vided for its employees health education pro
grams that explain to said employees the
health hazards associated with asbestos ex
posure and how they can protect them
selves."

Back at the Division of Field Studies and
Clinical Investigations, in Cincinnati, several
weeks were to pasS before Dr. Johnson and
Dr. Wagoner would learn of Pittsburgh Corn
ing's application for a, variance. Meanwhlle,
on August 9th, Dr. Johnson called Horace
Adrian, chief of the industrial-hygiene pro
gram of the Texas State Department of
Health, in Austin, and told him of the ex
traordinarily high dust levels that had been
found in the Tyler plant. Adrian told Dr.
Johnson that he had never seen copies of
any inspection of the 'ryler plant-indeed,
he gave Dr. Johnson the impression that he
did not know the factory existed-and he
would look into the situation as qUickly lIS
possible. A week later, Adrian informed Dr.
Johnson that he was going to Tyler the next
day, August 17th, to conduct a walk-through
survey of the factory and to meet Dr. Grant,
who also planned to be there. (As it turned
out, the purpose of Dr. Grant's visit to Tyler
on August 17th was to give the workers there
an educational talk on the health hazards
of asbestos exposure, which Pittsburgh Com
ing had already claimed to have done in its
application for a variance, filed two weeks
before.) On August 24th, Dr. Johnson tele
phoned Dr. Grant in Pittsburgh, to tell him
that the Division of Field StUdies and CUn
ical Investigations wanted to examine the
workers at the Tyler plant. Dr. Grant replied
that Dr. Hurst, of the EIISt Texas Chest Hos
pital, had just finished giving the Tyler
workers medical examinations, inclUding X
rays and pulmonary-function tests, and he
suggested that NIOSH might wish to defer
its study of the men, until the results Of
Dr. Hurst's tests could be made available.

In the light of this development, Dr. John
son and Dr. Wagoner decided to hold off for
the time being on their examination of the
Tyler workers, and to conduct a medical sur
vey of the men in the Port Allegany plant.
(At that point, they had no idea that almost
five years before Dr. Hurst had outlined a
proposed-and rejected-medical stUdy of
the Tyler workers for Pittsburgh Corning.)

.On september 7th. in order to make arrange
ments for the survey of the Port Allegany
workers, Dr. Johnson went to the plant, where
he met Dr. Grant for the first time, and heard
him give a talk to the workers on the health
hazards associated with asbestos. According
to Dr. Johnson, Dr. Grant indicated in his
talk that the levels of asbestos dust at Port
Allegany were not high enough to be con
sidered dangerous to health. Dr. Grant also
claimed that the dust levels were consider
ably lower than the ones that the insulation
workers studied by Dr. SelikofI had been ex
posed to. (Actually, Dr. Bellkoff had demon
strated that the insulation workers were ex
posed to levels of asbestos dust far below the
twelve-fibre standard.) In addition, Dr. Grant
implied that cigarette smoking was an..im
portant factor in the development of asbes
tosia, although such few data as are available
indicate a very l1mited effect of cigarette
smoking on lung scarring. (Dr. Grant may
have misinterpreted some stUdies conducted
by Dr. Selikoff and Dr. Hammond. which
showed that asbestos workers who smoke
cigarettes run eIght times the :risk of dying
of lung cancer as cigarette smokers in gen
eral, and ninety-two times the risk of men



5080 CONGRESSIONAL RECORD-SENATE Mdrch4,197J,.
who neither work with asbestos nor smoke.)
But what Dr. Johnson found most disturb
ing of all was Dr: Grant's assertion that, in
addition to smoking cigarettes, a man woUld
have to undergo from twenty to thirty years
of exposure to asbestos before experiencing
any adverse effects. Later that day, Dr. John
son made a point of tell1ng Dr. Grant, in the
presence of union o1licials, that radiological
evidence of pUlmonary fibrosis had been
found in men with less than ten years' ex
posure, and that there was strong medical
evidence to support the belief that lung can
cer and mesothel1oma coUld occur at expo
sure leveIs far below those that coUld cause
asbestosIs. This encounter with Dr. Grant
seems to have marked a turning point in Dr.
Johnson's dealings With Pittsburgh Corning,
for, he has explained, "I came away from it
feeling that Dr. Grant had grossly min1m1zed
the hazard of working with asbestos, and I
assumed that he had probably done the same
thIng at Tyler on August 17." Dr. Johnson's
mistrust of the company's intentions was
heightened a few days after this, when he
discovered that Pittsburgh Corning had filed
the application for a variance with the Oc
cupational Safety and Health AdminIstra-

. tion; he believed the appl1cation to be not

.only self-serving but downright false in its
claim that the company had undertaken to
Inform its employees adequately about the
hazards of working with asbestos.

In addition, Dr. Johnson and Dr. Wagoner
had other reasons to fear that no immediate
action would be taken to reduce the health
hazard at Tyler and Port Allegany. In the
middle of August, they had prepared a mem
orandum expressing their concern about con
ditions at the two plants (it aIso inclUded

,data from Dr. Cralley's files about excess
mortality among workers in several large as
bestos-textlle factories) and sent it to Dr.
Marcus M. Key, the director of mOSH, which
had set up its headquarters in Rockville,
Maryland. During August and September, as
it happened, there were huge internal prob
lems at NIOSH headquarteX's about how the
institute should carry out its role under the
Occupational Safety and Health Act and how
it should coordinate its activities with those
of the Department of Labor's Occupational
Safety and Health Administration, which had
been given responsib1l1ty for enforcing health
standards under the Act. An adm1n1strative
crisis ensured, with the resUlt that no one
at mOSH headquarters could give Dr, John
son or Dr. Wagoner any assurance that some
thing would be done to alleviate the condi
tions at the Tyler and Port Allegany plants.
Feel1ng increasingly frustrated, Dr. Johnson
and Dr. Wagoner decided after the encoun
ter with Dr. Grant that the situation was
serious enough to warrant their taking mat
ters into their own hands. The following
week, Dr. Johnson telephoned Steven Wodka,
the legislative aide for the 011, Chemical, and
Atomic Workers InteX'national Union, and
told him about the environmental stUdies
of dust levels in the factory which he had
found buried in the files. (The two men had
met previously to discuss the problem of
workers exposed to beryll1um at the Ka
wecki Berylco Industries plant, in Hazleton,
Pennsylvania, where, as in the case of Tyler,
the Bureau of Occupational Safety and
Health had gathered data about health haz
ards associated with a substance that the
workers were exposed to but had for a num
berof years neglected to inform the workers
of the dangers involved.) Upon learning of
the situation at Tyler, Wodka immediately
sent OX'. Johnson a letter requesting that he
make the environmental data avallable, and,
on september 24th, Dr. Johnson sent them
off to the union's Legislative Department, in
Washington, D.C.

When Wodka discussed the Tyler situation
with his boss, Anthony Mazzocchi, the direc
tor of the Legislative Department, Mazzocchi
remembered Dr. Sel1koff's tell1ng him about

a study that· he, Dr.,' Hammond; and 'Dr.
Cburg were conducting of the mortality ex
perience of the men who had been employed
at the Paterson plant. Mazzocchi qUickly got
in touch with Dr. Selikoff, who, as it turned
out, had completed the first part of the study
a week or two before, and was about to pre
sent his data at the Fourth International
Pneumoconios1a Conference of the Interna
tional Labor Olf1ce, in Bucharest, on Septem
ber 29th. When Mazzocchi told him about
the environmental data on the Tyler plant
that Dr. Johnson was making available to
the union, Dr. Sel1koff sent Mazzocchi the
results of his study of the Paterson workers.

They were as alarming as the mortal1ty
data on the asbestos insulators. Of three
hundred and thirty-three men Who had been
employed at the Paterson factory foX' a year
or more between 1941 and 1945, eighty-eight
had died by December 31, 1959, and fifteen
could not be traced. However, Dr. Selikoff, Dr.
Hammond, and their associates had managed
to trace everyone of the remaining two hun
dred and thirty men Who were alive on Janu
ary I, 1960, and had studied their experience
up to June 30, 1971. Using the standard mor
tality tables, Dr. Hammond calculated that
no more than forty-seven deaths would nor
mally have been expected to occur among
these men during that eleven-and-one-half
year period. Instead, there were a hundred
and five. Fourteen of the deaths were caused
by asbestosis, and, as With the inSUlation
workers, a large majority of the excess deaths
were caused by cancer. Two or three lung
cancers would have been normal, but twenty
five occurred, and deaths from cancer of the
stomach, the colon, and the rectum were
three times What the standard mortality
tables predicted. In addition, although none
would normally have been expected, there
were five deaths from mesothel1oma.

Mazzocchi and Wodka were profoundly dIs
turbed at the results of the Paterson study,
for they could only conclUde that the simi
larity of operations in the two factories
meant that much the same thing would hap
pen to the men at Tyler. MeanWhile, as they
were trying to decide what to do, Pittsburgh
Corning was informed by the Department of
Labor that no action would be taken on its
application for a variance from occupational
safety-and-health standards untU after a
publ1c hearing, and that no hearIng could be
held until the spring of 1972. Since this
meant that the company would be forced
to comply With existing health standards un
tll then, and since the company had failed
to prove that mineral wool could be success
fully substituted for asbestos in high-tem
perature pipe covering, the Pittsburgh Cor
ning people found themselves in a bind. In
the early part of October, therefore, they
told representatives of Local 4-202, in Tyler,
with whom they were negotiating a new' con
tract, that they might have to shut the plant,
but said that they wished to consider the
local union's proposals on wages, health, and
safety before making a final decision. When
Mazzocchi and WOdka learned of the com
pany's action, they suspected that PIttsburgh
Corning was using the threat of a shutdown
to force the local union to minimize its de
mands for improved working conditions at
the Tyler plant. After consulting With rep
resentatives of Local 4-202, the two men de
termined that a strict-compliance program
should become part of the union's contract
proposal on safety and health. They then
submitted a formal request to Dr. Johnson,
at mOSH, on October 7, 1971, for a compre
hensive industrial-hygiene study of the
Tyler factory and a medical' survey of the
men who were working there. Upon receiv
ing this request, Dr. Johnson made the neces
sary arrangements With Pittsburgh Corning
and with the Texas State Department of
Health. which had previously offered to co
opera.te, and a survey of the plant was sched
Uled for the last week of the month.

.As things turned out, the mOSH inspec
tion of the Tyler plant coincided with a
crescendo of protest that had been building
up for many months over the plight of tens
of thousands of workers throughout the
'country who were being exposed to exces
sive concentrations of asbestos dust. On Au
gust 3rd-the day Pittsburgh Corning filed
its appl1cation for a variance-Dr. selikoft
wrote to James D. Hodgson, the Secretary of
Labor, making carbon copies for leading
otIicials of six labor unions whose members
worked with asbestos, and for Dr. Key, at
mooH. His letter said:

DEAa MR. HODGSON:
Your department has published 1n1tial

standards in the Federal Register, in ac
cordance with the Occupational Safety and
Health Act of 1970. I understand that these
are "1n1tial" and that modifications may be
expected as a result of research crlter1a
being developed by tlie National Institute
for Occupational Safety and Health.

One "standard" in the published list is so
wrong, and represents such serious hazard
to workmen, that I advise its urgent
revision.

I refer to the standard for asbestos, which
would aIlow workmen to be exposed to en
vironments contaIning as many as twelve
fibres per CUbic centimeter of air. Our re
search in one asbestos trade.-insulation
work-demonstrates that work in the past
in areas With levels of two to three fibres per
cU!'Jic centimeter of air has resulted in a
very great increase of death due to cancer
and to asbestosis. Just how serious this has
been may be appreciated from current sta
tistics: at present, one in every five deaths
among inSUlation workers is due to lung
cancer, one in ten to cancer of the pleura
or peritoneum, one in ten to scarred lungs
or asbestosis.

The proposed level is much higher than
actually now exists. It is so high as to make
totally ineffective current efforts by both
industry and labor to control this unhappy
occupational health hazard.

In Great Britain, the approved level is less
than one-:Ilfth the standard here proposed
and levels of twelve fibres per cubic centi

.meter for more than even ten minutes woUld
be sulf1c1ent to reqUire that the workman
wear protective clothing and use an elf1cient
respirator.

Mr. Albert E. Hutchinson, President of
the International Association of Heat and
Frost Insulators and .Asbestos Workers,
AFL-CIO, has calculated that there are ap
proximately one hundred thousand men em
ployed doing asbestos insulation work in
the United States, in various unions and in
various industries. Ut1l1z1ng statistical cal
cUlations l'Jy Dr. E. Cuyler Hammond, direc
tor of the Department of Statistics of the
American Ca.ncer Society, it may be predicted
that, if the situation remains the same and
does not improve, there W1I1 be more than
seventeen thousand excess deaths of lung
cancer among these men, as well as almost
ten thousand unnecessary deaths of cancer
of the pleura or peritoneum, ten thousand
Wholly preventable deaths of asbestosis, and
many thousand other cancer deaths, in this
one trade alone. Thousands of deaths w1l1
occur in other industries, to add to the un
happy toll of this serious error.

I urge you, then, to recall this standard,
and substitute one that W1I1 help protect
workingmen forced to work with this dan
gerous material.

Although Dr, Sel1koff's letter did not en
gender any immediate response from Secre
tary Hodgson, it did evoke profound concern
among the union otIicials to whom he sent
carbon copies. When' Dr. Selikoft returned
to New York from Bucharest,' Sheldon W.
Samuels, the Director of Occupational
Health, Safety, and Environmental Affairs
for the A.FL.-C.I.O.'s Industrial Union De
partment, invited him to attend a meeting
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of. the I.U.n.'s ad-hoc Committee on the
Asbestos Hazard, in Washington, on October
18th, so that he might present additional in
formation, which the union people hoped
would enable them to get some effective
action from the Department of Labor on
the problem of occupational exposure to
asbestos. Meanwhile, having discovered addi
tional reports in the old Bureau of Occupa
tional Bafety and Health IDes which showed
excessive dust counts in a dozen more as
bestos. factories (there was also an Incom
plete stUdy of mortallty among employees of
those factories, which showed an extraordi
narynumoer of deaths reSulting from
asbestosis among men in their forties and
fifties), Dr. Johnson and Dr. Wagoner con
tinued to express concern about the asbestos
problem to, their superiors at NIOSH, who
they hoped would take a firm stand in ad
visIng the secretary of Labor to promulga.te
a tough emergency standard for asbestos. On
October 4th,. feellng thl\<t the situation was
getting out, of hand, Dr. Johnson and Dr.
Wagoner visIted Dr. Selikoff in New York to
exchange information about the asbestos
problem in general and, In particular, about
Johns-Manv11le's asbestos-textIle factory In
Manville, New Jersey, Where that corporatIon
has owned and operated the largest complex
as asoestos-products factories in the world
for more than fifty years. Dr. Cralley's files
had yielded upJeveral environmental studies
showing that excessive dust levels had ex
isted in the Manv1lle asbestos-textIle factory
at least since 1965, when the first stUdy was
made; a 1969 medical survey showing find
Ings consistent with asbestosis in thirty-one
of a'hundred and seventy-nine chest X-rays
of the factory employees; and an incomplete
mortality study showing, on prellminary
analysis, four deaths from mesothelioma and
at least ten. other asbestos-related deaths
among a hundred and eighty asbestos
textile workers. Indeed, the situation at Man
vme appeared to be simIlar to the one at
Tyler, and on a larger scale. In 1967, engi
neers from Dr; Gralley's omce-now the De
partment of Field StUdies and Epidemiol
ogy-had taken air samples that were not
analyzed for asbestos fibres untIl septem
ber of 1971, when Dr. Johnson dIscovered
the data in the files. That september, too,
Dr. Johnson had fibre counts completed on
over a hundred '1\<1r samples that engineers
from Dr. Cralley's diVision had taken at the
Manv1lle asbestos-textile plant during the
spring of 1971. The fiore counts shOWed that
even then there were as many as twenty
fibres per cubic centimetre of air in some
operations of the plant.

Dr. Johnson and Dr. Wagoner believed
these data to demonstrate a serious and per
sistent health hazard a.t the Johns-Manv1lle
factory, and they were anxious to know If
Dr. Sellkoff could give them any additional
informatIon, partIcularly with regard to
other cases of mesothel1oma that might have
occurred in Manvllle. As It happened, Local
800 of the lJnIted Papermakers and Paper
workers Union, which represented the com
pany's production workers, had provIded Dr.
SeUkoff wIth a roster of its membership sev
eral months before, and he, Dr. Hammond,
and one of theIr associates at Mount SInal,
Dr. WIlUam J. NIcholson, had just begun a
mortal1ty study of the Johns-Manvllle em
ployees, so Dr. seUkoff was able to gIve his
visItors detalls on about a dozen deaths
among the workers which had been caused
by mesotheUoma.

On October 5th, Dr. Johnson and Dr.
Wagoner went to Trenton, where they met
wIth the commissioner ot the New Jersey
Department ot Labor and Industry and the
deputycomm1ss1oner ot the state's Depart
ment of Health, and told them ot the health
hazard ths.t they belleved to exist at the
Johns-ManvUle plant., When they ask~

these omc1als to investigate the situation,
however, they learned that the state con-

sidered it to be a. federal problem and, in any
case, did not possess modem fibre-counting
equIpment for such a. task. The following day,
the two men took the data they had com
plled on the Johns-Manville textlle factory
to the New York Regional Otnce of the
OCcupatIonal Safety and Health Aclm1n1s
tratlon, in New York City, only to dIscover
that the people there did not possess ade
quate fibre-counting equIpment, or even
know how to use such equIpment properly.
WIth that, they fiew back to Cincinnati and
got In touch wIth otnc1als ot the United Pa
permskers and paperworkers' UnIon. A
few weeks later, they learned sometb1ng
from the union people that the commls
stoner at the New Jersey Department of
Labor and Industry had known for more
than a year-that in 1969 alone the Johns
Manville Corporation had paId out $887,841
in workmen's compensation to two hundred
and eighty-five employees of the Manvllle
plant Who had become disabled With
asbestosis.

At hIs meeting With union leaders in
Washington on October 18th, Dr. sellkofl
documented his contention that the De
partment of Labor shOuld establish a stand
ard for occupatIonal exposure to asbestos
to replace the current twelve-fibre standard.
At the same time, he stressed the tact that
any standard for asbestos exposure could be
concerned only wIth the preventIon of pul
monary fibrOSIs, and that llttle was known
as to how Iowa standard mIght have to be
in order to prevent asbestos-related
cancer, which had accounted for fully three
quarters ot the excess deaths among the In
sulation workers.

On November 4, 1971, the Industr1al Un
ion Department transmitted through George
Taylor, the executIve secretary of the A.F.L.
C.I.O.'s standing committee on safety and
occupational health, a letter urgently re
questing Secretary Hodges to use the power
granted him by the Occupational Safety and
Health Act of 1970 to declare an emergency
standard governing the industrial use of as
bestos. The letter declared that the exIstIng
twelve-fibre standard constItuted "a llcense
to JeopardIze without effectIve restraint the
Uves of millIons of workers," and urged the
secretary to declare an emergency standard
ot two fibres per cubIc centimetre and to Is
sue a bulletIn prescribing that an appropriate
label be atnxed to each container of asbestos
and asbestos prodUCts, warning workers ot
danger. In addItIon, the letter asked the sec
retary to get in touch with the admInlstra
tor of the EnVironmental ProtectIon Agen
cy "to enable him to InvestIgate the necessIty
tor invoking the Imminent-danger prOVIsions
ot the Clean Air Act, as amended In 1970,
to protect our famUles and communities trom
the effects of ambient asbestos ths.t escapes
from the workplace."

As might be supposed, the Industrial Un
ion Department's letter placed consIderable
pressure upon secretary Hodges to take some
kind of actIon. When he did so, however, on
December 7th, he declared an emergency
standard for asbestos of five fibres longer
than five microns per cubic centimetre ot air.
ThIs, of course, was s.n emergency standard
only in the eyes of the Department of La
bor, since it was two and a half times as
great as the standard requested by the In
dustrial Union Department, and since the
Conference ot HygIenIsts had already pUb
lished it as a proposed change. It Is not
known what, if any, medical data prompted
the secretary of Labor to select the five
fibre standard, or why he chose to d1sregard
the data indIcating that asbestos diseases
could occur s.t this level of exposure. Per
haps he was seeking a middle ground that
he hoped would be satlstactory both to in
dustry and to the union people. U so, he
was neglecting the responslb1l1ty placed upon
him by the OCCupatIonal Safety and Health
Act tor promulgating standards that, even

if they entalled confilct, would assure "the
greatest protection ot the safety or health
ot the affected employees." In any case, it
Is a pity that he was not aware of the NIOSH
report on Pittsburgh Corning's Tyler plant,
Which was then slOWly making Its way
through the bureaucratIc labyrinth, for the
story of the plant constituted incontrovertI
ole evidence of the sorry tangle ot ignorance,
laxity, and lack of communIcation that had
from the very beg1nn1ng characterized gov
ernment polley toward occupational exposure
to asbestos. The story of Tyler also made a
mockery of one of the basic assumptions be
hind thIs polley: that the government could
and would force Industry to abide by a num
erIcal fibre standard, and, In so doing, could
insure healthfUl working conditions In as
bestos factories.

The NIOSH 1nspection, which was con
ducted between October 26th and octo
ber 29th, included an industrial-hygiene sur
vey, carried out by engineers from NIOSH's
DivIsion of TechnIcal Services, and a medIcal
survey, performed by a three-man team from
the DIvisIon of Field StUdies and ClinIcal In
vestigatIons. The medical team was headed
by Dr. Johnson, who has a vIvid memory of
hIs first look at the Tyler plant. "Two car
loads of us drove In trom Dallas late on the
afternoon ot the twenty-sixth," he recalls.
"The factory was situated In an Industrial
dIstrict on the outskirts ot town, and It con
sisted of a pair of wood-shell bUildIngs, each
of which was about a thousand feet long,
fitty teet wide, and thirty feet hIgh. When
we arrIved, we were met in the front otnce by
:Mr. Charles E. Van Home, the plant manager,
and since it was late in the day, there was
Just time for a quick preliminary walk
through. The place was an unholy mess.
Why, compared with It, the Port Allegany
plant looked like a hospital operating rooml
A thick layer of dust coated everythlng
from floors, celling, and rafters to drinking
fountains. As we walked through the In
terior, we saw men forking asbestos fibre Into
a feeding machine as if It were hay. They
obvIously had no Idea of the hazard Involved.
Further down the lIne, we came upon some
tellows with respirators hangIng around their
necks, who were sitting in an open doorway
eatIng watermelon. I hate to think ot the
fibre counts on those sUces of watermelon. I
remember turning to Dr. Richard Spiegel,
one ot my assistants. 'This Is intolerable,' I
told him. He was s.s shocked as I was."

It did not take Dr. Johnson and his asso
ciates from NIOSH long to realIze that at
virtually every stage of the manufacturing
process enormous quantItIes of asbestos dust
were being spewed out Into the factory. In
addition to poor housekeeping procedures,
the chief cause was a. grossly inadequate
ventilatIon system. Other aspects of the
plant's operatIon were found to be eqUally
hazardous. The scrap-grindIng machine,
where refuse from various operatIons was
made reusable. was extremely dusty and
lacked sumcient ventilation equipment, and
a fan near the feed hoppers simply contrib
uted turbulence that redlspersed dust Into
the working environment.

Moreover, both the scrap grinder and the
teedlng machines relIed on a dust-collectIon
system that consisted of canvas bags Inside
the plant, beneath the roof. These bags
were perIodically emptied by mechanlcal
shaking, and when thIs happened huge
amounts of s.sbestos dust were released into
the air; then, after It had settled, 1nstead
ot being vacuumed the dust ws.s swept Into
pIles wIth pUsh brooIDB. The ventilatIon
equipment on the saws in the finishing de
partment ws.s also found to be inadequate;
excessIve amounts of asbestos dust were es
capIng Into the alr there as well.

Because of Pittsburgh ,Corning's applica
tion for a variance, the NIOSH inspectors
learned, the wearing of respirators had been
mandatory in all areas ot the plant since
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IS ENERGY BILL REALLY A
GIVEAWAY?

Mr. BROCK. Mr. President. since I be
came a Member of this esteemed body,
many times my colleagues have heard me
comment on the need for the Congress
to regain its ablllty to act as a coequal
branch of Government. Recently. col
umnist Vie Gold wrote&narticle on this
very fact which I found intriguing. and
I would like to share it with my col
leagues. I ask unanimous consent that
Mr. Gold's article be printed in the
RECORD.

There being no obje<;tlon, the article
was ordered to be printed in the RECORD,
as follows:

Is ENERGY BILL REALLY A GIVEAWAY?

Have you heard about the infamous Ziegler
Memorandum-the White House master
plan to estabUsh instant dictatorship?

It seems that an!l-tional capital monthly
now on the newsstands features a fictitious
communication from Ron Ziegler to his boss.
In a parody of White House memorandelle,
the press secretary purportedly recommends
that Nixon end all this Watergate nonsense
by making full use of presidential powers al
ready at his disposal.

twelve-fibre standard lpubl1shed In the Fed
eral Register of May· 29th, they decided it
would be unjust to apply the new regulation
ex post facto to the situation at Tyler. As
things turned out, their sense of fair play
madeUttle d1.lIerence. for the obsolete
twleve-fibre standard was exceeded-in some
instances, ten times over-in forty-two of
the forty-four air samples they had tak!!n
at the plant. Even 80, the Occupational
Safety and Health people faUed to cite
Pittsburgh Corning for violating any fibre
standard, or even to Ust, in the citation for
insufficient dust control, the specltlc dust
levels they had found. Moreover, although
their Compliance Operations Manual clearly
compelled them to 'follow Section 17 (k) of
the Occupational Safety and Health Act.
which states that "a serious violation shall
be deemed to exist in a place of employment
l! there is a substantial probab1l1ty that
death or serious physical harm could re
sult from a conditiori'which exmts ... unless
the employer did not, and could not With
the exercise of reasonabled1l1gence, know of
the presence of the Violation," the inspectors
I1sted the conditions they had discovered at
the Tyler plant not under the heading of
"Serious Vlolations" but under the heading
of "Nonserious (Other) Violations," which,
according to their manual. appl1ed to situa
tions "where an incident or occupational
1llnessresulting from violation of a standard
would probably not cause death or serious
physical harm." If the violations had been
considered serious, the Administration could
have assessed Pittsburgh Corning as much as
a thousand dollars for each one. For non
serious violations, the OccupatIonal Safety
and Health Administration could have as
sessed a penalty of anywhere from a thousand
dollars each to no penalty at all. depending
upon the inspector's jUdgment of "the sever
ity of the injury or disease most Ukely to re
sult." Given this latitude, the Administration
people undertook to grant Pittsburgh Corn
ing the benefit of every doubt. For three vio
latIons-improper wearing of respirators.
failure. to examine the workers to seel! they
could wear respirators, and inadequate
housekeeping-they proposed a fine of
twenty-five dollars each. Forinsufficient dust
control, they proposed a fine of a hundred
and thirty-five dollars. The total came to
two hundred and ten dollars.

-PAUL BRODEUR.

notes with Dr. Hurst. they determined-even
Without the benefit of the X-rays. which they
were not allowed to see-that seven of the
eighteen workers With more than ten years
of employment at the factory met at least
three of four criteria for asbestosls. (These
cr1teria included, besides rales and finger
clubbing. dyspnea. which is shortness of
breath, and marked reduction of forced vital
capacity, whIch is an tnabllity to take sufl.l
cient air into the lungs because of pulmo
nary fibrosis.) Reduced pUlmonary fUnction
was also observed in some workers Who had
been employed at the plant for less than five
years. Because of these findings, Dr. John
son and his associates concluded that the
health of the sixty-three employees at the
Tyler plapt had been gravely Jeopardized. but
they wished to have the X-rays reviewed by
an expert panel of radiologists before Inak1ng
a definitive diagnosis of asbestosis on an in
dividual basis. As things turned out, how
ever. they were seeing only the tip of the ice
berg. for when they got around to examining
the company's employment records they dis
covered that a total of· eight hundred and
ninety-five ~en had worked in the plant at
one time or another. Considering the dis
astrous mortal1ty figures of the men Who had
worked at the Paterson factory between 1941
and 1946. this was disturbing nsws. to say
the least. It also provided a chill1ng corol
lary to Dr. Johnson's first conversation With
Dr. Grant. back in July. when Dr. Grant had
suggested that there wasn't much of a
health problem at the Tyler plant. because
people didn't work there long enough to get
sick.

The prel1minary report of the NIOSH sur
vey, declaring that an extremely serious
occupational-health situation existed at the
Tyler plant, was sent, on November .16th, to
Dr. James E. Peavy, the commissioner of the
Texas State Department of Health. and copies
went to a number of other officials. including
Dr. Key. Dr. Grant, Van Horne. and John K.
Barto, the regional administrator for the Oc
cupational Safety and Health Administration,
in Dallas. Barto received the report on No
vember 18th, and acted quickly on it, for he
was aware that industrial hygienists from
the Department of Labor's Dallas office had
inspected the Tyler plant nearly three years
before, and, even though they had found
an inadequate ventllation system and faulty
respiratory protection. had not taken any
effective action to remedy ·the situation, or
even reinspected the factory to see whether
Pittsburgh Corning had corrected the defects.
On November 23rd. Barto sent his assistant.
Clarence R. Holder, and John P. Boyle, an
industrial hygienist, to conduct stm another
inspection of the Tyler plant. As might be
expected. their findings simply substantiated
those of the survey conducted by NIOSH.
On December 1st, Holder and Boyle informed
Van Horne that Violations of occupational
safety-and-health regulations found in the
plant inclUded not only improper wearing of
respirators but fallure to examine workers to
determine whether they had the physical
capacity for wearing respirators. inadequate
housekeeping. and insufficient dust control.
Tbey also told the plant manager that cita
tions would be issued and penaltIes im
posed, and that the violations would require
immediate corrective action-except exten
sive improvements in ventilatIon and dust
equipment, for which a later date would be
set. Holder and Boyle then returned to
Dallas, where in the next two weeks, as they
awaited analysiS of air samples they had
taken, they wrote up a lengthy report of their
inspection, which was sent to Holman, the
corporation's vice-president in charge of
manufacturing and technology, at Pittsburgh
CornIng's home office, on December 16th. In
the meantime, Secretary Hodgson had de
clared the emergency five-fibre standard for
asbestos, but since the inspectors for the
OccupatIonal Safety and Health Administra
tion had surveyed the factory under the

August. B:owever. instead of being used for
emergency or backup protection. as indus
trial-hygiene standards prescribed. the rea
plrators were obviouslY being employed in
the Tyler plant as substitutes for an ade
quate dust-control system and for proper
housekeeping. Nor did the company have
any adequate program for selecting. fitting,
cleaning. and maintaining the respirators
worn by its employees. and many of the men
were wearing them improperly. In addition
to noting these hazards. the inspectors saw
that the factory's lunchroom was withln
fifty feet of one of the dustiest operations
in the plant. and that workers were allowed
to enter it wearing clothes that were con
taminated with asbestos. The NIOSH men
also d1scovered that compressed-air outlets
throughout the plant were being used to
blow excess dust off the employees--a. prac
tice that simply reintroduced asbestos
fibres into the working environment.

As a result of these multiple deficiencies
in the ventilation system and in the operat
ing procedures of the Tyler plant. Dr. John
son and his associates were not surprised to
find that. of a hundred and thirty-eight air
samples taken at d1.lIerent locations in the
factory, a hundred and seventeen exceeded
the recommended five-fiber standard. (Of
course. even l! the Tyler plant had observed
that standard. workers not wearing respira
tors would st1ll have been inhaUng at least
forty million asbestos fibres in an eight-hour
working day.) What astonished them. hOW
ever. was how much the levels exceeded the
recommended standard. at almost every step
in the manUfacturing process. In the mixing
department. Where the feed hoppers and the
scrap grinder were situated the maximum
concentration was a hundred and eighty
nine fibres per cubic centimetre of air. and
the average was seventy-five. In the forming
department. wl;lere the material was rolled
on mandrels. the maximum concentration
was a hundred and thirty-four fibres per
cubic centimetre. and the average was
thirty-nine.

In the finishing department. where pipe
covering was trimmed and sawed, the maxl.
mum concentration was two hundred and
eight fibres per cubic centimetre-an ap
proximation. for the air sample was actual
ly too dusty to permit an exact count under
a microscope-and the average was forty-one.
Even in the inspection and packing depart
ment. Where the finished product was
weighed. boxed. and shipped. the maximum
concentration was ninsty-two fibres per CUb
ic centimetre. and the average was twenty
three-nearly double the interim standard of
the Department of Labor. nearly five times
the standard recommended by the hyglen
ists, and ten times the level of exposure that
Dr. Selikoll' and other epidemiologists had
found to be responsible for the extraordi
nary number of excess deaths among the in
sulation workers. But the true intensity of
the exposure of the Tyler workers can only
be appreciated when one recognizes that
such concentrations of long asbestos fibres
per thimbleful of air really meant that, be
fore they were required to wear respirators in
August, some of these men were InhaUng
up to a b11lion of the longer fibres each
working day, and many more of the shorter
ones, which were not being counted by the
engineers.

Since asbestos-induced cancers generally
take at least twenty years to develop, and the
Tyler plant had been in operation for only
seventeen years. Dr. Johnson and his asso
ciates did not yet expect to find neoplasms
among the sixty-three men working there.
However, in order to complement the X
rays and pulmonary-function tests that had
been performed in August by Dr. Hurst, they
examined the employees for rales-crackUng
sounds in the chest which can occur with
asbestosis-and for finger clUbbing, a thick
ening of tissue at the fingertips which often
occurs with asbestosis. After comparing


