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L, Barry I. Castleman, declare as follows:

1. Iam over eighteen years old and not a party to this action. The information stated
herein is based on my personal knowledge, and if called as a witness, I could and would testify
to the following.

Background/Qualifications

2. Thold a Bachelors degree in Chemical Engineering, a Masters degree in
Environmental Engineering, and a Doctor of Science degree in Health Policy from Johns
Hopkins School of Hygiene and Public Health. I have more than 40 years of professional
experience in the area of asbestos and other occupational and environmental health problems.

Currently, I am self-employed as an environmental health consultant. Attached hereto as
1
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Exhibit 1 is a true and correct copy of my curriculum vitae. If called upon to testify, I could
and would testify to the qualifications contained therein.

3. Ihave studied development of state of the art with respect to medical and scientific
issues relating to asbestos and asbestos-related diseases for more than 25 years. I have reviewed
hundreds of scientific, medical, and corporate documents concerning the hazard of asbestos and
the development and history of the knoWledge of asbestos hazards. In addition, to publicly
available medical and scientific literature, I have extensively researched and reviewed extensive
discovery from asbestos litigation, including depositions, documents, and interrogatory
responses from asbestos industry companies and their officers and other employees. I have
undertaken extensive research in public and private libraries in the United States, Canada, and
other countries. This has included U.S. government archives, institutional archives, and the
archives of scientists. I have reviewed extensive internal documents of companies involved in
the asbestos industry, including mining companies, oil companies, friction product
manufacturers, insulation manufacturers and contractors, and railroads. I have reviewed trade
association periodicals and meeting minutes, corporate documents, and testimony of doctors,
plant managers, executives, and other people who were aware of events that transpired in the
history of developing asbestos-hazard knowledge over time.

4. In addition to published information and corporate knowledge that came out of
mainly legal discovery, I have also interviewed a bunch of old-timers in the field of industrial
medicine and hygiene. They included physicians who were active in the field of occupational
medicine, such as Harold Stewart, who first published on asbestosis in 1931, and Alfred
Angrist, who first published on asbestos and lung cancer in 1942. They are both pathologists.
Another, Dr. Wilhelm Hueper, was a leading United States authority in the field of occupational
cancer and first director of the environmental cancer section of the National Cancer Institute.
Dr. Irving J. Selikoff was the leading epidemiologist and asbestos authority in the US. Dr.

Hueper, Dr. Harriet Hardy, Dr. Thomas Mancuso, Dr. Gerrit Schepers, Dr. Richard Doll, Dr.
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Morris Greenberg, and others I have interviewed were involved in the area of asbestos and
health over the past decades.

5. Thave been qualified as an expert on the history of the asbestos industry and the
development of knowledge about asbestos and its hazards, also known as “state-of-art” in
numerous asbestos lawsuits, including those that have been brought in California courts. I have
testified as a “state of art” expert in many asbestos lawsuits. I periodically testify before
congressional committees and have served as an expert consultant to many organizations. My
expert testimony is on the subject of my doctoral thesis at the Johns Hopkins School of Hygiene
and Public Health, “Asbestos: an Historical Case Study of Corporate Response to an Industrial
Health Hazard” (1985)

6. Iam the author of Asbestos: Medical and Legal Aspects, now in its fifth edition

(2005). The first edition was largely identical to my doctoral thesis, which is a major
authoritative treatise on “state-of art.” My book has been relied upon by the scientific and
medical communities and cited as a learned treatise by a number of courts. It is extensively
footnoted and annotated and is available in libraries and bookstores throughout the United
States. It encompasses a comprehensive review of medical literature of all kinds, as well as
other literature available in libraries and published sources such as government publications,
safety magazines, engineering journals, trade magazines, insurance publications, encyclopedias,
popular magazines, and newspapers. The doctoral thesis also involved research based on
unpublished government records. The government records included workers’ compensation
claims files where claims had been made by individuals alleging that they had asbestos-related
diseases of the lungs, claims against various companies that were their employers, some of
which companies were also manufacturers of asbestos insulation products these individuals has
used in the course of their work. I have also published many articles on the asbestos and
industry knowledge of asbestos related health hazards,

7. Based on my studies and research, I have formed the following conclusions. A
sampling of relevant literature and reports is referred to after each conclusion.

3
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Body of Knowledge that Exists
A. Asbestosis

8. First let us consider what was available in published sources and how the published
knowledge base developed. The originally published reports in the era of the modern asbestos
industry came at just before the turn of the century, and the first reports in the English language
were included in the annual reports of the chief inspector of factories and workshops in Great
Britain. The reported published in 1899, the report for the year 1898, talked about the
observation of lung disease in individuals who had worked in asbestos manufacturing plants and
about the “evil effects of asbestos dust.”

9. The medical literature of asbestos disease mainly developed after the publication of a
case report in the British Medical Journal by Dr. Cooke, a pathologist in Britain in 1924. This
was called, “Fibrosis of the Lungs Due to the Inhalation of Asbestos Dust.” Dr. Cooke reported
on the death of a 33-year-old woman who had worked off and on in asbestos plants from the age
of 13. According to Cooke, the scarring of her lung tissues was largely attributable to the
inhalation of asbestos in the course of her work. There followed a number of other reports in
British sources, and this is reflected as well in the United States in editorials of the Journal of

the American Medical Association, In one on J anuary 14, 1928, called “Pulmonary

Asbestosis,” reference is made to Cooke’s case and other reports on the disease now called

asbestosis. The Journal of the American Medical Association recommended that further

attention be paid to this disease, as it may well be occurring in the United States. The Journal of

the American Medical Association issued another editorial in 1930 about asbestosis, this time

noting the asbestosis had become a compensable occupational disease in Great Britain under the

workers® compensation law. The Journal of the American Medical Association was believed to

have been read by 80% of American physicians in those years, medical historians have written.
10. In the meantime, there were additional reports of asbestosis published in the British

Medical Journal, which is in every medical library I have ever walked into. The reports mainly

involved deaths of individuals who were verified as having asbestosis by autopsy.
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11. In 1930, a report was published by a physician, Dr. E.R.A. Merewether, and an
engineer named C. W. Price. Merewether and Price reported a survey that had been conducted
by the Factory Inspectorate in England, including 363 asbestos workers who were actively
employed. Of these individuals, 26% were found to have asbestosis. Merewether and Price
reported that the people longest exposed had the highest prevalence of the disease: 80% in
workers with 20 years or more in the industry. There were no cases of asbestosis in individuals
with less than five years, and Merewether referred to that phenomenon that the disease was
delayed in appearance and developed gradually over a period of years. It could in seven years
be substantially developed in the most severe cases, but more often 11 years or more would
clapse before the disease had become largely developed in exposed individuals. This is the time
from the onset of exposure. Merewether urged that workers be Aeducated to a sane appreciation
of the risk to health posed by asbestos dust. Merewether’s 1930 writings on asbestosis are
among those most often cited in the literature on asbestosis.

12. There were reports also of the progression of disease caused by asbestos fibers
trapped in the lungs, including a report by the radiologist, Sparks, called “Pulmonary
Asbestosis”, published in the United States in 1931. Sparks talked about the fact that the
disease progressed in some individuals after the cessation of exposure. This was demonstrated
by the chest x-rays of the individuals who had been removed from exposure but who had
continued to go downbhill in terms of their lung conditions.

13. There are also publications by Dr. Harold Stewart, whom I mentioned, and his

coworkers in 1931, describing two cases of asbestosis in the Archives of Pathology, published
in the United States. One of these individuals had been exposed for only nine months to
uncontrolled asbestos dust conditions and nine years later had developed a severe degree of
asbestosis when seen at autopsy.

14. Other sources were also remarking on the disease, asbestosis. A journal called

National Underwriter, a publication of the insurance industry, in a 1932 article called

AOccupational Diseases are Not Generally Understood, @ repeatedly called attention to

5
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asbestosis and referred to asbestos industries as dangerous industries from the standpoint of
insurers who might be prevailed upon to sell coverage of various kinds for the health of workers
in such industries.

15. In this connection, I would mention that back in 1918 there was a United States

publication authored by Frederick Hoffinan called Mortality from Respiratory Diseases in

Dusty Trades. This made reference to the annual reports of the Chief Inspector of Factories in
England and the reports of asbestos disease there. This 1918 report, written by an insurance
company actuary, noted that it was the practice of American and Canadian life insurance
companies to not sell life insurance to asbestos workers on account of the assumed deleterious
conditions in the industry.

16. By 1932 there were 60 or more publications in print on asbestosis. These were noted
by way of reference in a bibliography published by the International Labor Organization in
1932. These publications continued to emerge from many countries. The first cases of
asbestosis in the United States were reported in 1930. Asbestosis was also described in an
article in the trade magazine Asbestos in the United States in the March 1930 issue, amid
numerous advertisements from asbestos mining and manufacturing companies.

17. In 1932, the first case of asbestosis in an asbestos product user was reported at a
conference held by the Industrial Commission of Wisconsin, proceedings of which were
published. Here, Dr. Albert Russell of the United States Bureau of Mines described an
individual who had worked maintaining the insulations on pipes in a government hospital and
had been diagnosed as having asbestosis and had been compensated by the government for
disability sustained from this asbestos condition. This is the first published product user case.
There were other cases reported in the United States in 1933 by Philip Ellman and also reported

by Ellman in 1934 in The British Journal of Radiology. Wood and Gloyne reported in 1934

reported on cases of asbestosis including a boiler riveter who would have been exposed to
asbestos because it was used as an insulation material on boilers. Wood & Gloyne’s report was

called “Pulmonary Asbestosis: A Review of 100 Cases.” That was published in The Lancet, the
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world’s oldest medical journal, in 1934. The Lancet is, like the British Medical Journal, a

general medical journal published in England and available very widely in medical libraries in
the English-speaking world. This article was widely cited in subsequent literature. Of the
hundred cases of asbestosis they reported on, the shortest duration of exposure in any case was
six months, in the case of two women who had worked in an asbestos plant.

18. In 1933 and 1934 in the British journal, Tubercle, Dr. Merewether published “A
Memorandum on Asbestosis.” He emphatically noted that asbestosis shortened people’s lives.
Merewether showed that, in the British experience, individuals who had died with silicosis,
another occupational lung disease, had an average age at death of 54. In the case of asbestosis,
the average age at death was only 41. The duration of exposure was similarly very much
different. In the cases of silicosis in which death occurred, the average duration of exposure
was 40 years. For asbestosis, the average duration of exposure was only 15 years.

19. In 1935, the Pennsylvania state authorities published a report on asbestosis in the
industry in the state. This was called Asbestosis, published by Fulton and his coworkers at the
Pennsylvania Department of Labor and Industry. One-fourth of the workers they examined had
asbestosis. They included an impressive bibliography of 125 references to asbestos-related
disease previously published in journals in the United States, England, France, Italy, Germany
and other countries. The Pennsylvania study included an effort to relate dose and response. The
authors had sampled the exposure of the workers to dust in four asbestos plants and the found
that, overall, average concentrations of dust could be broken down into three groups that varied
from 4.64 million particles per cubic foot up to 44 million. Asbestosis was reported in all three
groups, with the prevalence and severity of disease greater in the more heavily exposed groups.
But no level of exposure was found to be free of the disease. This was one of the first surveys
of this kind in the United States similar to that which had been done by Merewether and Price
and published in Great Britain and the United States separately in 1930. In all of these studies

at least 25% of the workers were diagnosed as having asbestosis.
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20. The study by Lanza and his coworkers at Metropolitan Life, published in 1935 and
initiated at the request of representatives of the asbestos industry, found that 53% of the workers
examined with three or more years of exposure had asbestosis.

21.In 1938, a similar study was done by the Public Health Service, including an effort
to account for workers who had been discharged before the Public Health Service was admitted
to the North Carolina asbestos textile plants to do the study. An estimated asbestosis rate in the
workplace was given as 27 1/2%. The report recommended that dust exposure in asbestos
plants be limited to 5 million particles per cubic foot. This guideline was recommended as a
tentative occupational exposure limit, though it was noted that the Pennsylvania study had
found cases of asbestosis at that level of exposure.

22. Literature on asbestosis was substantially developed by 1935. The disease was
shown to have a distinctive pathological appearance with asbestos bodies, types of scarring that
would form around the asbestos fibers trapped in the lung tissues. This was commented upon a
great deal by pathologists in the 1920s. The disease was shown to have an identifiable
radiological appearance on chest X-ray distinctly different from such diseases as TB and
silicosis. The disease was also characterized by shortness of breath, which would become more
pronounced as the individual became more seriously affected by the disease.

23. The risk of the disease involved not only mining and manufacturing plant workers
but by 1935 it had come to include users of some asbestos products, mainly insulation products
such as these used by insulation workers. Also, there were two reports on clerical workers in
asbestos manufacturing i)lants with 30 to 40 years of experience, and these individuals were
among the victims of asbestosis described in the medical literature published in Britain and the
United States in 1934 and 1935.

24. The disease was consistently found to affect a large percentage of people who were
employed in the industries where asbestos products were manufactured. This was reported in

four surveys in the United States and Britain by the mid to late 1930s.
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B. Lung Cancer
25.In 1935, another aspect of the hazard of asbestosis was identified with the

publication of medical case reports of asbestosis in combination with lung cancer. The first
such reports were published by Lynch and Smith in the United States in 1935 in the American

Journal of Cancer and by Dr. Gloyne in Great Britain in Tubercle in two separate reports in

1935 and 1936. In these reports, the question was raised that chronic irritation of the lung
tissues from asbestos might be producing cancer as well as lung scarring already well identified
as an asbestos-related phenomenon.

26. There were additional reports of lung cancer in combination with asbestosis reported
by Egbert and Geiger at Yale in 1936, and Nordmann in 1938. An abstract of this last

publication appeared in the United States in the Journal of Industrial Hygiene & Toxicology,

also in 1938. The article was entitled “The Occupational Cancer of Asbestos Workers.” The
German author, Nordmann concluded that asbestosis was definitely related to lung cancer, that
lung cancer was in fact an occupational disease of asbestos workers. Various features of the six
cases Nordmann knew of were tabulated to justify that. Nordmann noted, among other things,
that the prevalence of lung cancer among autopsied victims of asbestosis was one in six both in
Germany and Great Britain. This was very much higher that the prevalence of lung cancer in
the general population, which tended to be more like 1% or several percent at most. The high
rate of lung cancer among people dying with asbestosis would be a most consistent finding
around the world.

27. There were additional publications of cases of lung cancer and asbestosis in 1939 in
the United States and in 1941 and 1942 in Germany. Holleb and Angrist reported in the

American Journal of Pathology on two individuals who had been pipe coverers (users of

asbestos products) diagnosed at autopsy as having both asbestosis and lung cancer. These were
the first cases of cancer and asbestosis in users of asbestos products published in the medical
literature. Holleb and Angrist tabulated a total of 10 cases of lung cancer in combination with
asbestosis that had been published in the United States, Britain, and Germany. This gave

9
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readers of their articles the benefit of a review of what bad come up until that time in worldwide
literature on lung cancer and asbestosis. This was a feature of many medical articles on
asbestos disease; that is, they make extensive reference to preceding work. So, that if one finds
a single article, one has the windows open on a great deal of knowledge that preceded it.

28.In 1942, Dr. Wilhelm Hueper published a book on occupational cancer called

Occupational Tumors and Allied Diseases, nearly 900 pages long. It included a lengthy section

O G0 3 &

on asbestosis and cancer from asbestos, in which a large number of references from the United
States, Great Britain and Germany were cited in support of the view that asbestos most likely
did cause occupational cancer. Dr. Hueper made unequivocal statements the next year in the
article called, “Cancer in its Relation to Occupational and Environment” published in the

Bulletin of the American Society for the Control of Cancer. There, Hueper said that asbestosis

cancer of the lung as he called it then, was the newest proved occupational cancer of the lung, to

be listed with the ones that were already known up at that time. In the Journal of the American

Medical Association (JAMA), there appeared an editorial called “Environmental Cancer” in

1944, in which asbestos was listed among agents known and suspected of causing occupational
cancer.

29. By 1950, there were more than 80 articles and abstracts referring to the lung cancer
hazard of asbestos, including writings in newspapers and popular magazines (see D below).

C. Mesothelioma

30. The disease mesothelioma of the pleura was attributed to exposure to asbestos or
asbestosis starting in 1943 with the report of Dr. H.W. Wedler in Heidelberg. There were
additional reports in the German literature as well as British literature. The case reports that
appeared prior to 1960 are annotated and cited by way of reference in Chapter 2, table 5 of my
book. Dr. Wedler was the first to state that he believed the pleural cancers were occupational
cancers, and his work was prominently cited in the United States in the 1940s. Other German
pathologists starting with Leicher in 1954 would identify peritoneal mesothelioma as an
asbestos disease.

10
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31. A major report of pleural mesothelioma came from South Africa by Wagner and his

coworkers, published in the British Journal of Industrial Medicine in 1960. Within a very short

time it was widely accepted: that asbestos did cause mesothelioma; that levels of asbestos
exposure present from environmental exposure as well as occupational exposure were sufficient
to cause mesothelioma; and that mesothelioma was affecting a considerable number of workers

in shipyards. Reports, such as those in the British Medical Journal in 1962, described the

different types of workers who were being affected by mesothelioma in shipyards.

32.1In 1964, Dr. Irving Selikoff and his coworkers published a mortality study in JAMA
showing that there was a substantial excess of occupational cancer and deaths from asbestosis
among people involved in the insulating trades. A group of workers who installed insulation
and removed it regularly was found to have 45 deaths from pulmonary cancer in a group where
only six or seven such deaths would have been expected. There were four deaths from
peritoneal and pleural mesothelioma in this cohort, and this was described as a very rare disease
and a substantial excess over what would have been expected. There were also 12 deaths from
asbestosis in this work force.

33. Subsequently, later in 1964, at an international conference held in New York and
published in 1965, Selikoff and coworkers reported that around 80% of the people who were in
the insulating trade had developed asbestosis by the time they had been in trade for 20 or 30
years or more. At the conference in New York, British researchers Newhouse and Thompson
presented a report on 76 deceased mesothelioma patients and an equal number of “controls”,
based on interviews with relatives. Their report showed strong evidence that mesothelioma
patients were far more likely to have had occupational, household, or neighborhood exposure to
asbestos than the comparison patients who died from other causes at the same hospital.

D. Other Sources of Knowledge

34. The subject of asbestosis was receiving attention in other types of circles. The

Encyclopedia Britannica first noted the disease asbestosis in the regular publication of the

Encyclopedia in 1940.
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35. By this time, The National Safety Council had been established for 28 years as
management’s response to the industrial safety issue, with its associated problems of disability
compensation and labor unrest. Starting in the 1930s the National Safety Council has published
numerous articles, pamphlets and other materials concerning the hazards of asbestosis in the
1930s. Many of the annual congresses held forums and discussions about dust disease. The
transactions of these meetings were automatically mailed to the industrial members.

36. During the 1930s there were an increasing number of lawsuits for dust diseases
contracted in the workplace. To confront this dust disease threat, a meeting of about 250 people
representing over 50 industries with industrial disease problems was held on January 15, 1935,
The meeting covered the hazards of asbestos and silica dust, and one focus of the meeting was
on “the menace of ambulance chasing lawyers in combination with unscrupulous doctors.”
During this and subsequent meetings of the association, which was initially called the Air
Hygiene Foundation, lawyers outlined a plan to limit dust disease lawsuits and compensation.
This included eliminating the right to trial and limiting workers® ability to claim workers
compensation.

37. The refractories industry played a major role in this meeting and subsequent
establishment of the Air Hygiene Foundation (renamed the Industrial Hygiene Foundation in
1941). As chairman of the Temporary Organizing Committee, Mr. Hitchens, of the American
Refractories Institute, oversaw much of the planning of the structure and outline of purposes of
the organization. Through Industrial Hygiene Foundation publications, meetings and
conferences, its members have been long aware about dust diseases and the responsibilities of
manufacturers to warn concerning hazards associated with their products.

38. Among the means by which the Industrial Hygiene Foundation disseminated

information was the Industrial Hygiene Digest, which published abstracts of articles from

hundreds of journals that were being published. The Industrial Hygiene Digest included

abstracts of industrial medicine articles that had appeared in the journals included reference to

cancers of the lung and pleura reported originally by Dr. Wedler in 1943, in January of 1945,

12
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Wedler’s article had been published in the German Medical Weekly. Here, we see the first

references to cancers of the pleura as well as cancers of the lungs all being counted as
pulmonary, asbestos-related cancers in literature.

39. In 1944, a trade magazine called Heating and Ventilating carried an article called

ADust is an Industrial Health Hazard@ by Hutchinson, in which was noted that fatal cases of
asbestosis occurred in shorter periods of time than fatal cases of silicosis, and also that the
hazard of asbestosis extended to industries including the insulating industry. Hutchinson said at
that time there was no known safe level of exposure,

40. The Journal of the American Medical Association carried an editorial called

“Asbestosis and Cancer of the Lung” in August of 1949. This reported British statistics on 235
deaths in which asbestosis had played a part. Of these 235, 31 (13%) of the individuals were
also found to have cancers of the luﬁg or pleura. This was considered quite excessive compared
to the normal rate of lung cancer in the general population of 1% of all autopsies. This editorial
in the Journal of the American Medical Association was promptly summarized in the abstract

form in the Industrial Hygiene Digest in 1949.

41. Reference to cancer from asbestos appeared in the New York Times on Jan. 7, 1948,

Business Week Nov. 13, 1948, Washington Post Nov. 21 , 1948, and Scientific American in

January 1949 in an article called ACancer and Environment@. It appeared in Newsweek
magazine May 15, 1950. The reference to asbestos in Newsweek was in relation to the rising
rate of lung cancer in urban dwellers compared with people in the rural areas. This was partly
attributed to the presence of carcinogens like asbestos in urban air, according to Dr. Hueper,
Chief of the Environmental Cancer Section, US National Cancer Institute. The Los Angeles

Times noted the carcinogenicity of asbestos April 6, 1951, the Chicago Tribune on June 10,

1951. The Encyclopedia Britannica made reference to asbestos as one of the causes of

occupational cancer under the title “cancer” in 1952, and asbestos was described as a lung

cancer hazard to steamfitters working with asbestos in the Wall Street J. ournal on April 7, 1959.
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42. The Engineering Index was first available in 1883. This index contains made trade
journals and leans toward engineering applications rather than general interest or basic chemical
research. Another source of technical and medical information is the Bibliographic Index, which
was first published in 1945 by the H.-W. Wilson Company and covers the years beginning with
1937. This index lists bibliographies and thus could be used as a source of accumulated
references. The bibliography sources are listed under subject headings arranged alphabetically.
Examples of headings in these indexes, in a search on the health effects of asbestos, include:
Asbestos, Dust, Workmen’s Compensation, Diseases, Industrial Hygiene, and Pneumoconiosis.
The technology indexes were useful in locating articles on asbestos in U.S. trade publications.

43. Additionally, an enormous collection of information was available from U.S.
government sources. NIOSH has issued Current Intelligent Bulletins since 1975 ; these have
included hazard alert notices on asbestos and other occupational health hazards. Prior to the
establishment of NIOSH under the Occupational Safety and Health Act of 1970, a predecessor
agency existed, the Bureau of Occupational Safety and Health, which was also within the U.S.
Public Health Service (PHS) in the Department of Health, Education, and Welfare. Reports on
occupational health hazards were published by the PHS in Public Health Bulletins (1881-1949)
and continued as Public Health Monographs (1950-1971). Notable among these on the subject
of asbestos were Bulletin No. 241 by Dreesen et al. (1938) and Monograph No. 36 by Hueper
(on lung carcinogens, 1955). Other subjects covered by these reports include: Bulletin No. 208,
Health of Workers in Dusty Trades (1933); Bulletin No. 238, Cement, clay, and pottery
industries (1937); Bulletin No. 260, Illness among workers and housewives (1941); Bulletin No.
267, Lead arsenate exposure of orchardists and consumers (1941); etc. Some of these files are
still retained and are known as the historic toxicology files. They were located in the Cincinatti
offices of NIOSH and the American Conference of Governmental Industrial Hygienists
(ACGIH).

44. The United States Environmental Protection Agency has been in existence since
1970, and it primarily regulates air pollution, water pollution, and land disposal of industrial
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wastes. The EPA has supported much research into the potential hazards of asbestos in drinking
water. The EPA also calls upon the National Academy of Sciences for reports on the state of
knowledge about health risks to the general public from environmental asbestos exposure
(Asbestos/The Need for and Feasibility of Controls, 1971, Drinking water and Health, Volume
1, 1977, pp. 144-168; and Volume 5, 1983, pp. 123-147; and Asbestiform
Fibers/Nonoccupational Health Risks, 1984.) In 1973, the EPA issued the National Emission
Standards for Hazardous Air Pollutants (Fed. Register, Apr. 6, 1973, amended Oct. 14, 1975).
These regulations curtail asbestos use in sprayed and molded insulation, ban visible emissions
from asbestos mills and manufacturing plants and waste dumps, regulate demolition of
buildings containing asbestos, and ban use of asbestos mine tailings for surfacing roads.

E. TLVs

45. Various guidelines have been recommended to limit asbestosis as a hazard in places
where asbestos is used. These guidelines included so-called Threshold Limit Values (TLVs)or
maximum allowable concentrations. The Public Health Service in its survey in 1938
recommended 5 million particles per cubic foot for dust in which asbestos was present in the
workplace, as a ceiling concentration. This was adopted by non-governmental group, a
volunteer professional organization. It was recommended as a guideline in some states prior to
the enactment of the Occupational Safety and Health Act in 1970.

46. Authors in other countries took issue with the idea that one could recommend an
occupational exposure limit of dust in the air and thereby completely control health hazards.
Under the heading “The Prevention of the Dust Disease™ Dr. McLaughlin, of the Factory
Inspectorate in Great Britain, writing in The Lancet in 1953, said that people in some countries
who recommend these maximum allowable concentrations seem to think that man is a
“standardized machine which he clearly is not.” McLaughlin noted a number of factors that
would distinguish people in terms of their risks in ways that we could recognize as well as the
fact that there are also ways that we can’t recognize, where one individual exposed to the same

things as another working right next to him gets sick and the other one does not.
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47. Others such as that of Dr. May Mayers of New York, in 1952, and Warren Cook,
also writing in the United States in 1956, observed that maximum allowable concentrations that
were recommended to prevent other effects than cancer could not be considered to be safe if the
substances also caused cancer. Asbestos was noted by both of those authors as one such
substance that caused cancer.

48. The Documentation of the Threshold Limit Values published in 1962 and in its

second edition in 1966, clearly indicated that the asbestos TLV was based on the 1938 Public
Health Service study and was only suggested to protect against the disease asbestosis. The

word cancer was not even mentioned in the 1966 Documentation, whose most recent cited

reference on asbestos was dated 1955.

49. With asbestos, as with many other substances, it was infrequent that the TLV or the
basis for them were reviewed in the light of recent literature once the substance was on the list.
The limited efforts of unpaid volunteers working on the TLV committees appear to have been
mainly devoted to adding new substances to the list during the 1950s and thereafter.

F. End-Product Users

50. There were many articles coming out in the 1940s and 1950s that noted the risk of
asbestosis and in some cases cancer in individuals who were exposed to asbestos in the course
of using asbestos-containing products; there were more than 50 separate case reports, some
involving one or two individuals, some involving as many as ten or more. These case reports
were published mostly in the English language in medical journals between 1932 and 1963.
These reports are tabulated in Chapter 5, Tables 2 and 3 in my book, Asbestos: Medical and

Legal Aspects.

51. Companies marketing products that could give rise to respirable asbestos dust either

were or should have been aware that most dusts can either cause or aggravate problems in the
lungs of end-product users. Some specific company knowledge includes the following.
Westinghouse’s medical director wrote a book in 1947 in which he state that asbestos produced

serious effects, including the progressive disease of asbestosis, yet the company did virtually
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nothing to warn users of its products until required to do so by federal regulations. Mine Safety
Appliances Company published several pamphlets outlining the problems associated with dusts
and recommending the usage of respirators, yet did not put warnings on its asbestos clothing. In
1964 Eagle-Picher told GREFCO and NARCO that it was putting warning labels on the
asbestos products it manufactured for them, but neither company put warnings on its own
manufactured asbestos products. These are but a few examples of widespread failure to warn
workers concerning the hazards associated with asbestos and other dusts.

G. Household Contact Asbestos Exposure and Disease

52. In 1897, the first physician in modern times to write about lung disease in asbestos
workers also commented on ill health among the workers= family members. The families of
asbestos-exposed workers in the 20t century were exposed to asbestos brought home on the
clothes, shoes, hair, tool boxes, lunch boxes, and automobiles of the workers.

53. As far back as 1913, the text, Safety, by W.H. Tolman and L. B. Kendall (p. 249)
emphasized the importance of having workers remove work clothes before leaving a factory
where toxic materials are handled, so the poisons would not be carried “into the homes of
workers.”

54. Some chemical companies provided work clothes and laundered them in plants using
toxic and carcinogenic chemicals as early as the 1920s. “Two-compartment lockers, or
preferably two individual lockers, should be provided in dressing rooms for employees whose
clothes are exposed to poisonous material,” said the U.S. Public Health Service in the Manual of

Industrial Hygiene (1943). An article that year in the trade magazine Chemical Engineering

advised separate lockers for street clothes and work clotbes, separated by showers, in plants
handling aluminum powder. Hueper wrote in JAMA in 1946 that workers handling
carcinogenic materials such as asbestos be provided with showers and special rooms for storing
street clothes.

55. Corporate physicians advised a number of safeguards that would have protected

families of workers at a Chrysler plant being built in 1946. The plant was to use asbestos and
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chemicals that could cause toxic effects and dermatitis. Protective clothing, laundry, showers,
and separate lockers for street and work clothing were recommended by the doctors. In a 1948
document, Roy S. Bonsib, an industrial hygienist for Standard Oil of New Jersey stated:
“Appropriate work clothes, properly fitted and maintained, play a prominent part in an
industrial worker’s health and efficiency. This is especially true when persons are working with
more or less toxic or carcinogenic materials or where cleanliness is a factor in the maintenance
of product quality. Consequently, many of the more progressive industrial organizations, such
as E.I. DuPont de Nemours & Company, the American Cyanamid Company and the Borden
Company, have for years supplied their employees with work clothing and have instituted a
laundry sérvice.”

56. A 1951 article, “Industrial Hygiene in the Paint F actory”, in the trade magazine Paint
and Varnish, recommended the provision of work uniforms not to be worn home and separate
lockers for work clothes and street clothes.

57. The United States Department of Labor issued safety and health guidelines in
conjunction with contract work for the federal government. A 1952 document entitled Safety

and Health Standards for Contractors performing F ederal Supply Contracts under the Walsh-

Healey Public Contracts Act required that contractors provide facilities to prevent the

communication of harmful substances from work clothes by contact to street clothes.

Subsequently, Walsh Healey regulations were published in the Federal Register in 1960. These

regulations provided that, “Where employees’ work clothes are exposed to contamination by
poisonous, infectious, or irritating material, facilities shall be provided in change rooms so that
street and work clothes will not be stored in contact with each other.”

58. Retired Monsanto chemist and industrial hygienist Jack Garrett has testified that in
the 1950s, that chemical company’s employee protection against asbestos from insulation
products included showers and daily changes of clothes: “We went down to shoes and socks,
underwear and all. We didn’t want it at home.” (deposition in Schmidt, District Court of

Jefferson Co. TX, Dec. 16, 1993). In 1967, Shell Chemicals in Britain adopted a code of
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practice for handling asbestos products, including vacuum hoses for removing dust from
clothing and shoes, separate lockers for work clothes and street clothes, and hot and cold
showers. Work overalls were vacuum cleaned, bagged with warning labeling, and laundered by
the company. |

59. The Occupational Safety and Health Administration (OSHA) was created by
Congress in the last days of 1970. In June of 1972, OSHA asbestos regulations were published

in the Federal Register, containing rules for laundering of asbestos-contaminated clothing.

60. The hazard of asbestos exposure to families of the workers, in particular cancer, was
scientifically knowable long before it was studied directly, as illustrated by the advice of the
Chrysler doctors.

61. Once it was substantially established in the 1940s that asbestos exposure could cause
lung cancer, the consequent public health impact of asbestos use was dramatically increased.
Cancer is initiated by the malignant transformation of a single cell which replicates itself until it
threatens the life of the affected person. This meant that asbestos exposures insufficient to cause
death from asbestosis could clearly cause death by cancer. This had been recognized by
German workers' compensation authorities in establishing workers' compensation recognition to
lung cancer as occupational in the presence of "slight" asbestosis as early as 1939 (Baader,
"Asbestosis"” German Med. Weekly 65: 407-408, 1939). The danger of less-than-occupational
asbestos exposure as a cause of lung cancer was noted by Dr. Wilhelm Hueper, Chief of the
Environmental Cancer Section of the US National Cancer Institute, ih warning in 1950 that
urban air pollution including carcinogens such as asbestos was a factor in the rising incidence of
lung cancer in the general population ("Environmental Cancer Hazards Caused by Industrial Air

Pollution" Arch. Ind. Hyg. Occ. Med. 2: 325-328, 1950; "Small Studies" Newsweek, p. 53, May

15, 1950).

62. It followed that whatever exposure limits that were considered applicable to limit
non-cancer effects of a substance were in no way to be considered protective if the substance
also caused cancer. Experts considering this in the mid-1950s recommended that, for a nickel
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compound believed to be carcinogeni;:, the occupational exposure limit should be lowered by a
"safety factor" from 1/500th to 1/100th the exposure level that would have applied for "other
types of systemic injury” the substance caused (H. Stokinger, "Prepared Discussion” Am. Ind.
Hyg. Assoc. Quarterly 17: 284-286, 1956).

63. And it also follows that if a substance is a carcinogen, the population at risk from its
use in society has to be broadened to consider environmental exposures such as air pollution,
consumer product use, and contamination of workers' homes by carcinogenic dust brought
home on the clothes, hair, shoes, lunchboxes, and cars of the unsuspecting workers. This is
particularly true in the case of asbestos, a chemically stable solid.

64. Industry was well aware that asbestos was mineral with high resistance to destructive
forces such as heat and that asbestos did not decompose even upon prolonged storage. (One
scientist borrowed from the language applied to radiation in stating that asbestos in the
environment had a “half-life of infinity™). It was also obvious that, absent any safeguards to
prevent it, workers typically exposed to dust from asbestos products would take the contaminant
home on them, where it would accumulate in carpets, clothing, window curtains and furniture.

It was also known that the very young (the developing organism) would be most susceptible to
the action of carcinogenic agents, a fact demonstrated in laboratory testing of carcinogenic

agents at least as far back as 1938 (cited in Hueper, Occupational Tumors and Allied Diseases,

1942, p. 758).

65. Companies that were or should have been aware that asbestos was carcinogenic
should have anticipated that allowing workers to return home, unwarned, with cancer-causing
dust all over their clothes etc. would have also endangered the lives of their family members. In
the 1950s, the type of cancer most associated with asbestos was lung cancer. The additional
widespread recognition that asbestos also caused mesothelioma, which was in fact a signal
tumor for asbestos exposure, made it possible for epidemiologists and others to confirm that the
cancef hazard of asbestos had indeed spread into the homes of the workers ahd the
neighborhoods of asbestos air pollution point sources.
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66. Studies on the occurrence of asbestos disease that included family members of
asbestos-exposed workers were not published until the 1960s, and work such as that of
Newhouse and Thompson (1965) and Lieben and Pistawka (1967) established that
mesothelioma was causing deaths among persons with only household (and not occupational)
exposure to asbestos. The contamination of workers® homes and the exposure of their spouses
and children was very foreseeable, and with the knowledge that asbestos was carcinogenic came
the possibility that household-contact exposures could have disastrous consequences for
members of workers® families if not prevented.

H. W.R. Grace and Vermiculite from Libby, Montana

67. In 1954, W.R. Grace & Company bought Dewey & Almy Chemical Co., which had
made ésbestos brake linings before it closed its “Multibestos” plant in Massachusetts in 1936.
Bradley Dewey, the company’s president, was interested in the subject of asbestosis and
corresponded with a state official and others about it in the 1930s. His company had numerous
workers® compensation claims brought against it by employees of the “Multibestos” plant, and
some of the plant worker asbestosis cases were reviewed at the Saranac Laboratory in the mid-
1930s. (Vorwald Patient Files, Nos. P-31-37, P-35-85, P-34-101, P-35-129, and P-36-124,
Armed Forces Institute of Pathology, Washington, D.C.)

68. In 1963, W.R. Grace purchased the Zonolite Company, which operated the world’s
largest vermiculite mines, which were located in Libby, Montana. Zonolite made “Mono-Kote”
fireproofing cement and asbestos-containing acoustical plaster. The Montana operation began
mining in 1919 and in fact was originally called the Vermiculite and Asbestos Corporation; both
minerals were present in the deposit. Large-scale production began in the 1930s, as vermiculite-
expanding factories were built in Spokane, Chicago, and Detroit. Initially the vermiculite was
used only for insulation, but in the 1950s, it began to be used in concrete mixes as well.

69. In 1956, Montana State Board of Health industrial hygienist Benjamin Wake visited
the Libby mine and mill and took atmospheric dust samples. Total dust counts averaged 40
MPPCF. Company records stated that the dust was 8-21% asbestos. Recommendations were
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made to management to improve dust control in the mill. Conditions were still poor, and dust
counts high, when Wale returned to the site in 1958, 1962, and 1963. A June 1961 letter from E.
Lovick, assistant to the Libby plant manager, to C.A. Pratt, vice president of Western Mineral
Products Co., acknowledged that asbestosis was a matter of concern based on “many studies.”
Montana’s inclusion of occupational disease coverage in the workers’ comp law in 1959 was
accompanied by the company’s decision to institute an employee x-ray program. Doctors’
reports, which are said to have been inconclusive on the question of whether there was a lung
disease hazard in the plant, stated that asbestos in concentrates shipped to vermiculite expanding
plants should give rise to “very small” amounts of it in the dust in expansion plants. In an
September 1961 letter from Pratt to J.A. Kelley at Zonolite, Pratt mentions that the Minneapolis
Health Department had expressed concern about dust in vermiculite plants.

70. In 1965, W.R. Grace was discussing the presence of asbestos in Libby vermiculite,
and reports of “men having pulmonary trouble” at Libby, with Grant Industries. (See, e. g., Feb.
9, 1965, letter from O.F. Stewart (WRG headquarters) to N. Bushell (Grant Industries).) A
March 1969 internal W.R. Grace memorandum advises use of warning labeling on products
containing vermiculite, to aid in defense of product liability cases. (See Mar. 11, 1969,
Memorandum from P. Kostic to R.W. Sterrett.) Attached to the memorandum was an article
referencing the introduction of an “Asbestos Safety Bill” in Congress and reports of
mesothelioma in household contacts of asbestos workers and neighbors of asbestos plants. By
1977 there were internal discussions at W.R. Grace about the possibility of tremolite asbestos in
expanded vermiculite and that tremolite mi ght be carcinogenic in the digestive tract of humans
or animals. (See Feb. 18, 1977, Memorandum from H.C. Duecker to J, Yang, in reference to a
product called “Verxite,” which was an expanded-vermiculite product sold as a food additive
for livestock and poultry feeds and dogfood; see also July 14, 1977, Memorandum from J .C.
Yang to H.C. Duecker noting a letter from Dr. William Smith, stating that a 50-50 tremolite-

vermiculite combination injected into hamsters caused mesotheliomas.)
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71. W.R. Grace did not close its vermiculite mining operation in Libby, Montana, until
1990. Grace was well aware that the tremolite asbestos that was part of the vermiculite ore
could give rise to hazardous exposures and warrant warning labeling.

Edward Orton Jr., Ceramic Foundation’s Actual or Constructive Knowledge

72. 1 have reviewed the deposition testimony of plaintiff Roger Packett, in which he
identifies a dark-colored vermiculite packing material that came in the boxes of Orton
Pyrometric Cones that he and his wife, decedent Donna Packett, used in 1972, 1973, 1974, and
1981, as well as at other times. I have also reviewed the declaration of Terry Spear and attached
exhibits, including testimony and attestations by Edward Orton Jr. Ceramic Foundation
(“Orton”) corporate designee and former General Manager Gary Childress. According to these
sources, Orton was established in 1932, but it began manufacturing pyrometric cones decades
earlier. Orton has manufactured and sold millions of its ceramic arts products in 70 countries; its
peak sales were in the 1970s and 1980s. Prior to mid-1963, Orton packaged its pyrometric
cones in saw dust. Beginning in 1963, Orton began packaging its pyrometric cones in
vermiculite that it obtained from W.R. Grace. Orton did not stop using vermiculite to package
its cones in, until 1983. Orton is an Ohio-based company and has its only manufacturing
facilities in Ohio.

73. The Ohio Safety Congress was an annual meeting held under the auspices of the
Industrial Commission of Ohio since the 1930s. After the meeting, the Proceedings of the Ohio
Safety Congress would be published by the Industrial Commission of Ohio and made publicly
available. Attached as Exhibit 2 are examples of such publications from 1938 and 1940. In each
of those meetings, the danger of inhalation of hazardous dust in the workplace was discussed,
including resultant lung diseases such as pneumoconiosis, silicosis, and asbestosis.

74. Additionally, the Ohio Department of Health Division of Industrial Hygiene
promulgated regulations in 1946 “for the prevention and control of diseases resulting from
exposure to toxic fumes, vapors, mists, gases and dusts in order to preserve and protect the

public health.” These regulations applied “to every place of employment” within the State “and
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particularly to those places of employment where a work or process is carried on by which
dusts, fumes, mists, vapors, gases or environmental conditions of a harmful nature are produced
or generated, or exist independently of the work or process, which may be inhaled or absorbed
or in any other manner enter the body in quantities or concentrations that constitute harmful
exposure,” defined as exposure that is injurious to the body. (See Exhibit 3 hereto.) As an Ohio
employer during the years when these regulations were in effect, Orton was responsible for
protecting its workers from injurious dust in the workplace. Orton could not have succ$ssfully
met this obligation if it did not undertake the research and investigation necessary t(‘)\’\determine
whether toxic fumes, vapors, mists, gases or dusts existed at its manufacturing facilities.

75. In light of the information available to large-scale manufacturers such as Orton,
throughout the 1950s, 1960s, and 1970s, about the potential for asbestos to cause diseases,
including cancers, it is my opinion that Orton, a major manufacturer and Ohio employer subject
to regulations governing exposures to toxic dusts in the workplace, could have known, by the
time it started purchasing vermiculite from W.R. Grace for use as packing material in its
pyrometric cone packaging, that the vermiculite coming from Libby was contaminated with
asbestos and had the potential to cause grave harm to persons exposed to dust that might be
generated by the handling of this material. By 1963, it was well established in the literature and
well-known by the asbestos industry and its major customers in various industries, that asbestos
dust was toxic and carcinogenic. In addition, by the early 1950s it was recognized in the
medical and scientific literature that individuals could contract asbestos-related diseases as a
result of relatively low exposures to asbestos dust. In September 1981, Orton was told by WR
Grace that WRG vermiculite contained tremolite asbestos. In December, 1978, Orton received
an asbestos analysis report on vermiculite from another source, demonstrating that Orton was
aware of the possible contamination of vermiculite with asbestos and the means to

independently verify whether or not such materials contained asbestos.
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CERTIFICATE OF AUTHENTICITY

| certify that these photocopies (pages: title page, pages 4 through 7, page 10,
page 19, and pages 432 through 442) are irue and accurate productions of
records generated by or received by the Ohio Bureau of Workers’ Compensation,
Division of Safety and Hygiene agencies of the State of Ohio.

Ml Hr Mg 28,2008

Melissa Hatfield : Date
Library Administrator

Ohio Bureau of Workers' Compensation

Division of Safety and Hygiene
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OCCUPATIONAL DISEASE HAZARDS — THEIR
CAUSE AND CONTROL
Wednesday Afternoon Session
Aprit 17, 1940

Thiz Sectice of the All Ohic Safety Congrass devoted tv Occupstions]
Diseass Hasards—Their Csvse snd Contyel was called %o order at 2 o'clock
by Dr. Sidney MeCurdy, Direster, Medieal Division, Industrisl Commission
of Okio, Columbuy, Ohls, Chairmes,

Chairman MeCardy: Qur mesting will now coms to urrin-. We heve ts
discuss o zubject thae iy really momenmtous. In the state of Ohis recsintly
we heve sutered & new phase of taking care of pesple, We have placed the
bardsn upon industry far practeally sll disssses that gre peculisr to the
industry in which & men works end which he custumarily wogld not mee:
and wonld net be subjected to eizewhers, The history of our cermpations!
diggsse lnw up to this point has been that we have casefully relectad
specific discases ensily cupshble of proof ind numed them, snd no others
were applicebie @ compansstion, T think that wss ix 1921 la 1098 o
1529 we added six or seven in the mwe meaner by muking them specifie,
and we went on zathar slowly, ssd somewhst discoursgedly, wodl 1087,
whes we took our place with othezs whe had bewn ahead of ug in recogniting,
specificully, silicosis, Apparently with some fear snd wembling ws did that,
becsune wa stuck arcund that lew rome safegnewds oo limdt what might
by classed as & previcus secrued Hability, In any svent, w¢ took en silfecsis
with those safeguards that seemed to protect fsirnesy wnd mezit aod
in some instances, I feur, we were 8 hit unfgir to the clsiment Rut there
had to be o gearting point and we made it in 3637, In 1939 wa threw alf i
diserition ts the winds, buened onr Bridpes bekind us, and tock on slf ’
disssssn not clasnified hithareedora by name, and which, of course, In thig
modern day and sgu (8 & atop in advancs. It sl introduoess tia Induserizl
Commission vary definitaly in Qble ints tha hueiness of proventing dizsases
as wall as secidonty. We have dons somathing . that ie & Hitle bit paculins
in our section. Peorkaps it migpht be clamted & wifle experimental. When we
ook on ailicoeis, we set up & Board of Medicsl Refaress, Thoss refarses
wers to ba men espacially versed upon the gubject of siliconts and with spogiel

.. knowisdge_af 16 Twe of Sehine couid-So—mest -any ~spesishist -ther’ wa degirad=somwes
to shoute, but one of whem hed to be a rowntgenclogist. Their cpinica weg
not fined, bue the rases had to be-submitted to them: before the Commissted — =7
conld allow g W(m,m»maa fart, that siliectis wum*
is mads 3, { believe; of thires ‘a5 Food MmN EE W AN 6 N Ohis, End e
whamwwmwm&mmmmwmmqmi .
beligye from working with thewm, that they ife delliig with Ths ceses fmixly
mmﬁ:,bgzmam&ﬁﬁ:mm:mmmaaﬁim@
catres, taearn down sowmg, But it has been, ¥ helisve faitly Hbersl in puasing
that hed merit, Rémember sthat Bosed waz not fnal, Bet when
5 the addivions] number of rwesty-thras other dissmses, we st
uwm:pie in 0‘»& mﬁ, I think, & 3&@ m@h Wm
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in thar esch claimant who was dissatisfed with the ruling of tha Commissicen,
upon medical facts, had a right to appeal to & medical Beard, ypon & medical
faet, and upon the judgment of that Board, the case winld bs desided, - .
They ware final, on medieal fast, That is as it stands today. Now we haven's !
hu!oemiontounthnmwxmIhnmmpudtcmitnpanthu .

basine-ipecialists in each of the larger cities, cuvering practically every
fiaid that we can etpoct to meset, 3o that if in Cleveland or Clneinnati or

“Toleds or Dayton or Columbus, we went o pick & special Boerd for & shin

disanss controversary, we san do it withotr going out of thoss eities, That P,
made it necesssry to select s great many men. I believe the nombaer is ‘
farty-four. § think one of the proudest rmemants in our lives was when I f
wrota to these man, sequesting that they serve upon this new Hoaxd,

telling thern frankiy that I conldn’s tell them at that time how much we -

could pay them, but talling them what I wented them to do and giving them

the Hst of thoss that I wes asking, and not one man turned us down, angd ¢
most of them wrote, thanking s for the opporrunity to rendsr thuir service -
in behalf of this new principie. We spenk of this whole problem, and it is ‘
50 Isbelled hare, ag “Ocmupational Disezse Hazardn" When you get into .
public heslth mattars, it is spoleen of 24 indostrisl disesses. I shink perhaps :
their tarmisology is better than ours, hecacte after ull, these cases must 3
arise out of, or In the éowrss of employment. With the lberslity thas we *i
now hava, I think the word “industrial” ¢onld well tghs the placs of the ’
word “sccupatipnsl™ At the beginning of this tymposiom today, we are
going to discuss fivat oceupatioan! dizesses cccuring in Obin, Let us changs o
the word “octupstional” to “indostrisl™ dissases ccouring in Ohio. ‘ .

i
Qur first apealtar hes hed & remendous amotne of experiines in thas i

..

be has been with the Stste BHosrd of Heslth for z numbar of years, e the
haad of their Occupationsl Diseate Division. I will intvoduss him im s .
momant, but I want to state firzt the reles of the game. Aftey auch speuker -
is through, I will throw it open to discussion. I wizh each discussant would

stand upett hiz feat and amnounce hin neme and where he comes from and

i{ he repretents anybody, I wizk he would intruduce whs he TeprasERtY, .‘.!
He must do thaz ag maeny times as he speaks I ghell allow anyone who .
cares 1o discuss, five minotes, and I thell be yough when the five minutes E
«qmwww — 1 i
limizad "t Wil TS5 dpon Tha WL OF ThdISStY BY i MIPaT R Dt gign off - -
vmmn.Wit); inary remarke ! wish to pressnt to you our i

THE OCCZIREWCE GE’ OCCUPATIONAL DISEASES EK GElC

. By Kermath D, Saith, ¥. D, . 55
Dr Smith: When M Eeurns and Dr, Obetx ssked ms to spesk om the

medieal sapecta of Occupational Diseages. st this Safery Congress.shey o

asked me.to give an informsl disedssion rs:&er thin rend 2 formsl paper. T
It was their opinion, with whish ! hasm}y agreed, thar I should review = ..-—?*g
cartsin topics which coler ths pidtwre of these disesses’ bot which see” ©  °
saldems sefh iz print and whichk we quite often negiset In nppnhmt‘mm ——i=
present stecus- of these dizsiises. Thernfote, &is éxsmsim asﬁi bs meore or o
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feng & hod:apedn sf miseailancons information. [ shall not burden yosu mﬁ;
many stavsties, I thare sre 2Ry of thase dara thae you desive in ssens)
figures they ciz resdily bo obuninad from either the Industriel Commission
or the Ohic Department of Haahth
Whengver it ks fullen to my lot to disenes § mb;m 1 heve urpally
enngutted the distisnsrize for tws ressong: T eanied to be sture thet | knew
what my subject meznt to ms after I had rasd the definition given by those
who wers experts and qualified to tell me; but mors important has besn my
desice not to give an entire discussien whick would be ervonasous becsugy i
- hed erred in my undérstanding of the worde. I mads no exception when tha
title of this peper was given to me Howevar, when I resd the many defini. 1
ucng of “seotrremce” I foond smdng them this: “The set of cctnrring,”
Obviously this definition, sithough corvect, takes ny to the word “osse™ i
where we find first “to befxil, to heppan, to ke place™ Agein 3 ¢orrect
definition but inadequats heére bessuse we de nat knaw the exact nmumber of
workers whe suffer from ocvupationsi disemses becsnse of faulty disgnoses
ind the wida.cpraed lack of ralisble statisrics. The fext definition wss
more to fny lking for it stated, “To exist az o being eble o be found
ot soer: to be faund: to coms under observadon; ., . . " Here wan some.
thing o sink my testk in for we can dizcusz only thess things which ar
{sund or come under our chssrvation.

Definitions which sdequately aad accurstely tell us just what secupa-
dommmmhaﬁm&eumdmau?mwmm@m
hygienists then ths disssses themselves, snd [ heve finally come ts the
conclusion that these headaches are the most prevalent of occupstionsi -
discases,

I we cungidsr oceupstionsl dizessex from & wedies] standpoine, & dafini.
tion would appear b bg sbvinus. Unfortunataly, however, sxcept for thoss
specifically ovcupationsl ilinesses such ag certsin poisonings, the preuimo.
coningss, zpnd somse infsctions (such 2s amtheex), we¢ encomnter srronsous
wmgmmspmdmmag.mmumma“pwy

secupational,” “industyisl flinesses,” snd other such terms must be elavified

Wsﬁmﬁmtﬁ«aﬁm&nﬁmﬁuﬂﬂd&mnm only thoag ~°
mmwamwmmmqamw‘mm
frequent manifeatation of sympiares affecting & given occcopstisnel olsex,
1hin definition follows dossly that of Van den Borght who belicves that
“ocegpational dicresses sre the conssgnences of long continued exposures o
wﬁmmmmdsu&m.mmmymmwm
i "*"“mﬁuw’*—w mun"ﬂm&r”m arwmww

an incidenca excesding the normal. ar well as thoss obvicusly due to ocoups- - -
“aisnal-rike®, should he' criizidered ocydfatiofal Lertxialy these dcﬁnim“‘*“‘"*
w_____m-wmmm&.m ‘statament that. the= axposars.oo L .2l
mnst of peomaity be over & long period of time rendes those definitfors "“_ :
Igliscicns when ‘ond considers weol. sorter's disesse, We muwt remember
thet tims i3 relstive and whether we call afftietions which fallow. shart _
exposurss secidants or acute spocifie occupationsl disesses, the pathslogy

is noms the lsws dangerous and the occupational etislogy remsing unchenged, —
I can't sgres with those wevichsly owntioned definitions for 998 .o -

ronsans: Ona is thag T saw 2 sses of lesd palsonieg in a2 daleymas and g

divg of silicosis In & hog sortar. -Eith of these ware pruved 6 be correet «
WWWMM;&&W&&&&MQ&MWWE& <
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uver the zans, aud had been a2 this work for quite some time. The hog sorear
worked in » atotk yspd situstad on the jake fromt, The ground and floors

‘wore coverdd with sand zad the constent milling of the stock had craaced

sn extremsily dusty stmosphers. Thiz worker hed bean employed for many
vears. Obviensly the man incurred his silicczis as the resuit of his job.
But, of course, bog sortars uwuslly dow't dewslop sllicomis. Am I corresm,
Mr. Bloomfisid, chat we were showy & sz of g tsy dander who developed
silicosis when we wera In Washington in 19887

Me. B!Mﬂ&ﬂe Pﬁh‘ﬂ $5. I don't Mﬁ Bm’

Dr Smith: I I reeall correctly, thix chap had inzurred his silicosis by
brasthing ths dust #rom the =zsnd thut was sprinkisd o the stage when
he danced. He¢ had beax 2 dancer for ssversi years and the exwrtion of hig
routine entaifed dewp breathing.

PBotguse of these facis, I sgnin repear that I cannot sccept definmitions :
which insizt that an oceupstional disesss must be ons which it a frequent .
manifessation of & certain calling or thas it mast svize exclosively, or with
2 pmrticular frequency within x ceftain indusntry. “Wool sorters’ divesse,” or
mm esrractly, Pulmonwry Anthrax, proves that the expmrc need not
arily be of long dusation. ,
Dz Hayhuras hes long tines stated that “sa cccupsdonal dissase fe any
affiiction whick is the reguit of exposcre to en induserizl hemlth hazevd™
axd } vead & paper whick had bsen given by an sttorney stating that this
definition was we loces. From the swadpoine of the legal mind perhaps
that Is trua, I don’t know. Az & madical men it i3 not too looss to me.

Certnmly we havs 0o Sease,
It is universsily scsepted to mean uny utats of the lving body in which the
satoral fonetions of the orgume sre imtcrrupted or disturbad, sither by -
Sufective or preternsiural acton, withost & disvupsion of the parts by
violency, whick is exlled & wound. [ often wonder i wa are not in the posi-
tivn of those, ¥ 1 muast e o hackeesyed axpresszion, whe cannet ses the
tcmzmmmxh&mﬁztmmmwmmm,a;
dizsase that can be proved, after the sucinsion of suy ressonable doubtx, to
have ocouwed 83 & result of hemrdons axposures which the workey sposune
m&mmotmmmﬁspmamﬁom%mm&w:e
sod all incinzive. R |
It muy ssem thut I have telem am undus amoumt of time to discuss o

- gy

 what diveszes we can hisme su the werking environment sicoe, bat it is

')

good for us to taks the tme ceesvionally for such theught In order to -3
ammmwmcammhu&saem 3
amﬂnmmmmww ‘ .
3 _Hmm_xkich*__ -

mmmpatém! * ! sbzﬁ skzp'that “Satll 1B BRI dsttes ™ — —— =i
the dfficaltien. -which -face. us when wWe stlempt to determine the axact
mm a;m;;n%-aﬂ@ anﬁ :seas-;mvm the “heEt £ questions” that’

and how m w of sesmmativenl dlsesses seegr’ No less :mwmat in
the. question: What, apﬁmﬁr are those dissasen,
We kmow from the lam cessus that there were epprozimately zwomd

& balf million gainfully employed pecpie in thin staxe, simost & milllon of
whom wers mb@%é fn ¢ha msfuszﬂg* end mechanicel indusirian and

b i -
s
e FNE A -

-
- L
- * * e - o

1

Frengos: it



:%g

568
here are vitally interested in this end there are s great number of miscap.
cepions concarning this dizease.

Chaierman McCurdy: I think all the men would be imterssted in it, ¥
you will spesk up good and loud. ‘

Doctor Smith: I belisve thet we should mentint fizst that various types
of resetions sre produced by the differenme kinds of duste. Tozie systamie
diseases may follow the inhalation of poissmots dusts such as lead, cedminmm,
and arsenie. Allergic symptoms may follow the inkalation of certsin dusts.
& good exampla of this reaction may be found in the ccturrence of asthme
In workers whe inbsls cotteh dust., Although some writars include metaf
tume fever, or “founders’ shakes” as the vesuit of the inhalation of zine
fumes and clasy fumey as & dust, ! have never liked fumes baing clavsed ng
dust. Technieslly, perhaps, that is troe. To me the dasts, as we think sf
them in industry, are generated mechanically and fumes are the resplt of
subjecting the matals ts hame. Any dust, if the concentration in the 8ie bes
comes great enough may cause irrvitstion of the upper Fespiratory systam
and bronchitis. .We sre not soncerned with any of these dusts, however, asd
=hsll not mendon them except here. They are of no importancs it & discps.
sion on silicosis excapt to call attention to them in passing.

The first and foremost thing thas we should remembar ubout siliconiy g
that it can only be produced hy fres eilfes. ica, or silieon dioxide, bas
thy chemical formuls, Si0, or in other words twa stams of oxygen have
united with one atom of silicon. wlmtmsmkof:iﬂm“umuy velor
to the chronic form that follows many ywars of axposurs ts the dost. Ia
foundry warkers. for example, tha dizanss does not xuslly menifest itsel?
until the worker has besn exposed to & haurmful concentration Mraon, twanty,
or thivty yeays, :

The werds, “Pneutacconiosis™ and “Silicosis”, have aftan bagn used inter-
changably, although incorrestly. Poeustaconiosis means s dusted lung or o
digesse of the lungs caused by dsg,’ wli
‘donigiux onel 62 tha: Prienmcconioses. | i preuninecobigiis.
. Yeu are all familiar with the defint wiliconis that ix given in opr
- law: “Silicosiz shall mean & disesse of the lungs caused by breathing silies

. dust (silieon dioxide) producing fihwous nodules and distribgtad through ths
lungs and demonsivated by z-ray examinaticss or by autogsy.”
Obviously, enly dust from matarial compossd in whols or in part of froe
zilica can cpuse the disesse Qourtx iz slmost aynonymous with silica. Send
is almogt one hundred percent silica. Sandstons sad gradite comain YRIYa

L oL

Ty sxwonmte - showtt magtion, “tee, HoEY QL XS grilite 38 prement &g,
e . Ires siliea mixed with the other constituents and not joined chemicaily, Wham
e . tres silicon dioxide, or silice, foins and forms a chemizsl compound by wnit. .. .
.f'_l'..‘ " . _ing with sodjum: potassiopy, sluminum, and tha other baset, we know thess

pounds end combinationg ps.silirates.

lhﬁm&s:&hmmﬁrdiﬁmmhmg:wm
— which wa have had ruported to U8 on cccupational disesss report forms ané = -
whiekhwmhmkmwme&mmgmm Awoeng thesa ses markle,
Ngreatand, carborundum and other artificial “sbeasivey, reck wool, glass waol,
‘kyponm, somant, coke, and scapstone: Coal, either awthracits or bituminay, ™
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LEGAL' REQUIREMENTS FOR THE PREVENTION AND BONTROL
OF INBUSTRIAL PUBLIC HEALTH HAZARDS

Blvision of Industrial Hiygiene
Chio Department of Heaith
Cotumbus, Ohio
1946

REGULATIONS FOR THE PREVENTIOR AHB CONTRGL OF DISEASES RESULTING FROM EXPOSHRE TO
TOXIC FUMES, VAPORS, MISTS, GASES AND DUSTS IN ORDER TO
PRESERVE ARD PROTECT THE PUBLIC HEALTH

Agopted by the Ghio Public Health Counncil Febrnary 16, 1946, Filed with the Secre-
tary of State March 1, 1946, Effective January I, 1947

- Regulation 244. (Application of Regulatious.) These regulations shall apply to every place of em-
ployment and particularly to those places of employment where a work or process is carried on by which
dusts, fumes, mists, vapors, gases or environmental conditions of & harmful nature are produced or gen-
erated, or exist independently of the work or osrocess, which may be inhaled or absorbed or in any other
manner enter the body in quantities or concentrations that constitute harmful expesure as hereinafiter

defined. .

-

Regulations 248. (Modifications.) Vhen strict complianca with all of the provisions of these
regulations would involve undue hardship, the Ohio Department of Health may, upon application in writ-
ing, vermit modification of the raquirements when protection practically equivalent to that required
by these regulations has been provided. The application for the modificatiom of any of these regu-
lations in any particular case shall be accompamied by a full statoment of the existing conditions
and the reasons for reguesting such acdifieation, Any modification granted under thz provisions of
this paragrapbh shall bea limited to the particular case covered by the application for such modifi-
cation, *

Regnlation 246, (Definitions,)

{1) & “Sravity System of Ventilation” means one which depends wholly upon relative air density,

{2} A *Mechanical System of Ventilation' means one which depends upon the operation of pawer-
driven eguipment,

(3) “General Ventilation” weans the ventilation of the general atmosphere in tke place of em-
ployment.

. (4) "Dilution Ventilation” means ventilation provided {o dilute the concentration of dusts,
fumes, vapors, or gases in the atmosphere of all or part of the place of amployment,

{5} “Local Bxhaust Ventilation® means that type of ventilation in which suction is applied at
the point of generation or escape of dusts, fumes, mists, vapors or gases,

{6} “Exhaust Hystem™ means a2 complete suction device, including all hoods, ducts, fans, separa-
tors, and receptacics when regiived, and any other part necessary for the propér installation and
operation thereof, .

(7Y “Giood! means that nart of an exhaust system into which the contaminated air or dust, fume,
mist, vepor or gas first entsfs. Ordinarily it consists of an enlargement of the end of the duct
of such shape and design as to fzcilitate the enfry of dust or other impurities to the exhaust
system,

(8) "Ducs?” means any pipe, flume, or channel, forming & part of a ventilating system, usad to
ronwey air, dusts, fumes, mists, vapars, or gases.

{9) “Paa’ means the mzchine which creates the movement of air in a mechanical system of ventila-
tion; . :

) (10) *“Separator” means that part of an exhaust system in which the contaminant or entrained ma-
terial is separated fraom the air which conveys it.

€11y *‘Refuse Receptacle” means that pert of the exhaust system into which dust or other material
sepacvated from the air is deposited.




{12) ¥Approved' means approved by the Chio Department of Health,

(13) ‘Dust” means particles of solid matter that havs undergone comminution.

(14) *Fumes” means solid particles gensrated by condensation from Lhe vapor or gaseous states,
usually of metals, and often accompanied by oxidation. )

(15) "Mist” means liquid droplets suspended in air.

{16) "Vapor" means the gaseous form of a substance pormally in the liguid or solid stats,

(17) “BGas” means a formless flnid occupying the space of enclosure,

(18) “Harmful” as applied to the effect of dusts, fumes, vapors, mists, or geses, and eny en-
vironmental condition, arising from imdusterial operations or processes mesns any mechanrical or toxic
action which in any way injures any part of the body, . '

(19) An “Isolated Operation” mesns one which is carried on in a location where, or at such time
that, no employee except such as actually engaged in the cperation involved is subjected to the haym-
ful exposures resulting therefrom.

(20) "silica (free or uncombined)® is the name given to the chemical compound silicon digxide
{S10,), )

(21) "sSingular end Plural Number”, Whenever in these regulations the singular is used the plurai
shall be implied and whenever ths piural is used the singular shall be implied.

Hegulation 247. (Harmful Bxposure.) ‘.

{1} No employer shall use or permit to be used in the conduct of his business, manufacturing
establishment or other place of employment, any proeess, material or coudition known to have an ad-
verse effect on healtn, unless reasonable praovisions have been made to prevent injury to the healtih
of the employees and of the public. . i

(2) The concentration of dusts, fumes, mists, vapors, or gases, in the air hraathed by employees
shall not exceed the following maximum zllowable concentrations for an B-hour daily exposure:

GASES AND VAPORS CONCENTRATION
Parts per million
{by volume)

ACBEOME & 4 v v 4 bt ot v v e ey e e e e . 500
Acroleln . . . L L L e e e e e e e e e e 0.5
Aerylonitrile (Vinyl Cyamide} , . . . . . . . « v . . . 20
T T 180
Amyl Acetats. . , . . . e . C e e 400
Bubyl Acetate . . . . . . . v v v v v v v e e e .. 400
Ethyl Acetate . . . . . . . . . v v o . ... “ 1 e e 400
Aniline , . .. . . e e s a4t e e e e e ey s
Arsine. . ., . . L 1
~ Benzene (Benz0l). . . . v . v -t 4 e 4 v e e s e e 100
- Butanone (Methyl Ethyl Ketone). . . . . v v 2 v « , « . 300
Butyl Aleohol . . . . . .. . .. ... 100
Carbon Disulfide ., . . . . . . . . v ¢ s v v v e v w . 20
Carbow Monoxide . « . + v v ¢ v 4 v s v e e e e ., 100
Carbon Tetrachjoride ., . . ... .. .. e e e e 100
ChIOTIne, 4 o 4 v v ¢ € ¢ o 4 v v v e vt e ee s ae . 5
CRIOTOLOIM & v 4 i v v v e v e s b s e s v n e x s ou s 100
Dichlorbenzene . . . . v v v v v v e o i s e ey s 73
Dichlorethyl EtRer . o v v v v v & s ¢ 6 o o s = « « « 15
Dimethyl Anilifte . 4 4 ¢ v 4 e s e e ke ke e oa s 5
Ether (Ethyl) o & v v v v v v v v i e s e e e . 400
Ethylene Diehloride . . . ., v v . ¢ v v v v v 0 v v W . 100
Ethylene glycol monomethyl ether (Methyl “Cellosolve®y. 100
Formaldehyds., « « 4 « v v ¢ « v o ¢ 0 o .o a e w e . 10
Hydrogen Chloride . . . v ¢ ¢t v v v v v e v e o ¢ ¢ o « 10
Hydrogen Cyandde, . & v v ¢ v v v v ¢ v s v 22 » ¢ & 4 20
Hydrogen Fluoride (Caleviated as HFY . . ., . . .. . 3
Hydrogen Sulfide, . . . . . . . . ... o0 oL 20
Methyl Aleshol. . v v v v v v 4 et s v ke e e e e 208
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GASES ARD VAPORS CONCENTRATION
Parts per milldion
{by volums)
Methyl Bromide . . o + v ¢ 4 vt it e e e h e e, 20
Methyl Chloride. . . . t ke e e w4 s a ket s e e 200
Naphtha:
Coal T28 % & 0 o i e i e e e e e e e 200
Pabroleum ., . . . ., . . a b i e ... « v e 1,000
Nitrobenzene . . . . . . . . ... .. C 4 e e e e 5
Nitrogen Oxfdes. . . . & v ¢ 4 v v v o« 0 b s s e e e . P}
QZONB. . 4 v ¢ 4 v s v v r s e e e e ... s 4 e e 1
PROSEBNE , & & » & ¢ v 4 4t et e 6 b o o v e s m oy I
PROSTHITE & 4 v v v o v it et e b r s s s mnm s 1
Styrene (Monmomer). . . - . . . . b e e r e e e e e 406
Bulfur Ddoxide . © . . ¢« v L L i e v by e s e e e 10
Tetrachlorethane . . . v . ¢ ¢ 4 v b 4 6 v o 0 o o o « 10
Tetrachlorethylens (Perchlorethyleng). . . « « « o « 4 + 200
Toltene (TOIUOLY . & v & v v v e v b v b e e e . 2060
Trichlorethyleme . . . . . . . .. .. ... .¢.ce.. =~ 200
Terpentine . o . . . . .. o0l ool 200.
Xrlene (X101) .0 v v 6 v i h e e e e ke ek e e e 200
METALLIC DUSTS AND FUMES CONCENTRATION
Milligrams
per. cubic nmeter
Cadmimm . . . . . . .« . - . ... ... 6.1
Chromic Acid and Chromates . . . . . . . . . v ¢ v o «
{Calculated as chromic oxide, CrCy} . . « v o 4 « . ) 0.1
£ 0..15
BAREADESE. . & . v v v v b a6 h s e s e e e e e e e 8.0
Mereury. . . . . . . . . . e e e e e e e e, . 0.1
Zinc Oxide . .« . v i et e e e e s e e e e 15,0
OTHER DUSTS AND FUMRS
Chlorinated Diphenyls . . & . v v & v v 0 v s o v o & o 1.0
Chlorinated Naphthalenes:
Trichlornaphthalene. . . . . . . . . 4 ¢ s ¢« « 2« « 5.0
Pentachlormaphthalene. . . . . . . ., ... ¢ ... 0.5
" BINERAL, DUSTS CONCENTRATION

ASDESEOS « ¢ ¢ I s e e e e oe
Silica, froe or uncombined; Over 40% .
20 to 40%
10 to 202

RADXATION

X-ray (Roepntgens per day)

v & = <« @

Radium (Roentgens per day) . .. . . .

Radon gas (Curie per liter)

“Explanatory Note:

......

Million particles
per cubic foot

fe 2Te 0 s 5
« ¢ o e uw g @ 10
e e e e e 20
e rm e s 0.1
= = &y 9 T e 0.1

~11

= ¥ N = v 2 @ 10

(1) At least three atmospheric samples, snaéed at intervals to yield an average memsurement of exposure
aver the entire cycle of speration under test shali be collected in the breathing zone of the worker

or wherever such exposures are suspected or known to exist,
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{2} The sampling and analysis of contaminated air and the interpretation of the data in relation to
the stated maximum allowable ¢oncentrations shall bedone only by technically qualifiedand competent
persons using methods apyroved by the Ohic Department of Health.

(3) Temporary concentrations im excess of the maximem allowable concentrations listed shall not be
permitted if exposure te such concentrations for a.period of one hour or less may result in an
adverse effect on health as detexmined by the Chio Departmient of Health,

{4) For the purpose of the above maximum allowable concentrations for silicae, the free silica con-
tent shall be the percent of free silica in the fraction of the air-borne dust in the breathing
zone of the worker that is smpller than § microns in waximum diameter. )

(5} For all other dust determinations millichs of dust particles per cuhic foot of air by the light
field microscepe counting technique shall include ail microscopically visible particles up to

10 microns in size.”

Regulation 248. (General Ventilation}. Special Requirements: Wherever harmful concentration
of dusts, fumes, mists, vapors or gases exist, or are produced in the course of the emplayment, and
prevention, elimination, or control of said hermful exposures is not practical by local sxhaust, or
by other means as hereinafter provided, the capacity of the gemeral ventilation system, bs it g
gravity or mechanical means of moving air, shall be aungmented, or sufficient dilution ventilation
provided, so 2s to provide for the elimination of said harmful exposures to a degree spacified undep

Regulation 247. :

Regulation 248, (Local Exhaust Ventilatien),

(1) ¥hers Required; All eguipment and processes that emit.or create harmful dusts, fumes, nists,
vapors, gases, or other contaminants in guentities that tend to be harmful to the health of the em-
ployees expdsed thereto, and where general ventilation alone or in conjunction with other provisions
of these regulations, is inadequate to furnish the required protection, shall be connected to an ex-
haust sysgem for the removal of sald hazards, ss far as practicable ab kheir point of origin. Sher-
ever practicable, appiication of loeal exhaust ventilation is preferred,

(2) General Requifements; Exhaust fans, ducts, hoods, separators, and all necessary appurte-
nances including refuse receptacles shall be so designed, constructed, maintained and aperated as
to insure the required protection in the production of volume and velocity of exhaust air sufficient
to gather dusts, fumes, mists, vapors, or gases from said equipment or process and to convey them to
suitable points of safe disposal thereby preventing their dispersion in harmful quantities into the
atmosphere of work rooms, or other places where persons are employed.

(3) Duration af QOperation: The exhaust system shall be in operation continually during all
overalions which it is designed to serve. If the swployee remains in the contaminated zone, the
system shall continue to operate for some time after the eessation of said operations, the length
of tims to dspend upon the individuval circumstances and effectiveness of the general ventilation
system,

(4) Disposal of Exhaust Materials: The air outlet from every dust separator and the fumes,
mists, yapors, or gases collected by an exhaust system shall discharge in stch a manner that the
discharge¢ materials shall not reenter places of employment in harmful quantities or in comrcentra-
tions which exceed the maximum-sllowable concentrations specified in Reguiotion 247. Dust, and
refuse discharged from an exhaust systom shail be burned (vhen feasible), buried, treated, or
otherwise disposed of in 2 manner that will prevent fis harmful dispersion,

Regulation 250, (Dust Allaying Media). Use shall be made of water, o0il or chemicals in such
non-injurious quantitiesx and with such frequency, as may he necessery te suppress ard allay harmful
dust wherever the provisions of Regulation 249 are impracticaile or inadequate to prevent harpful
exXposure. The use of dust allaying media may zlsc be supplementary to other provisions of these
regulations.

Reguiation 251. (Personal Protective Equipment}.

(1) Vhen to be Worn: Where the removal of harmful dusts, fumes, mists, vapors or gases at
their source, as provided for in Regulation 249 is impracticable the emitloyees who may be liable to
harmful exposure shall be protected bHhy means of respirgtory or other protective equipment anproved




.

5:; the Ohio Department of lealth for the specified employment involved.

(2) Protection of Temporary Nature: The use of respiratory equipment shall in géneral, be re-
garded as emsrgency protection against occasional and/or relatively brief exposure.

{3) :\pbroval Required: Respiratory protective ¢quipment including filter, cartridge and smpplied-
air respirators, hose masks,canister-type gas masks, sopplied alr-heods aud helmets, and self contained
oxygen breathinog apparatus shall be of a type approved hy the Ohio Department of Health.

(4) Education and Use of Eguipment Required: Feployers and employees shall familisvize then-
selves with the use, sanitary care and limitations of such respiratory equipment as they may have se-
casion to use,

(5) Provision and Care of Equipment Reguirsedr Duty of Employer and Employee: It shall be the
duty of the employer to provide and replace when necessary, such respiratory and other personal pro-
tective equipment as may be required, and to maintain same in efficient and sanitary condition,

It shall be the duby of the employee to use such equivment provided for him to exeraise due care
to maintain same in afficient and sanitary condition, Protective devices and protective clothing
shall be worn or used at all times during the pericd of exposure.

(8) Air Sopply to Fositive Prassurs Equipwent: Air supplied to hose masks and positive-pressura
air helmets shall be free from harmful dusts, fumes, mists, vapors. or gases tg the extent that the
inhalation of such air shall not constitute harmful exposwre as set forth in Regulatior 247. The air
should, preferably, be supplied by means of a blower-type fan, Whenever compressed 2ir is used an
epproved rilter shzll be inserted in the supply line £¢ remave any oil, sediment or condensation
that it ray contain, Such filter shall he maintained in efficient working condition.

(7) Wherever air is delivered to respiratory equipment, the intake to the blower-type fun, low
pregsure compressor or ordinary compressor shall be so located as to prevent harmful contamination
of the air by carbon monoxide. Internally lubricated compressors are not recoprended for supplying
air to respirators and, if intermally lubricated compressovs are so used they must be provided with
a suitable temperature regulator to prevent overhsating of the tompressors and with a carbon mon-
oxide.alarm deviee to insure adequate warning of exposure to carbon monoxide,

{8) Air Pressure to be Regulated: Wherever positive-air respiratory eguipment is used, an
automatic pressure relief valve shall be installed in the supply line. The weximum 21lowable pres-
sure shall be 10 pounds per square inch. This does not apply to self-contained oxygem breathing
apparatus, -

4. The standard of health protection when using pesitive-pressure air respiratory equip-

- ment is the maintenshce of positive pressure within the equipment, The minimum of air pres-

" sure to be maintained within such equipment is therefors that which will assure a steady and
continuous outward flow of air from within the apparatus.

{9) Sanitation of Respiratary Equipment! The employer shall provide an approvsd meana for
cieaning and sterilizing all réspiratory equipment, and it shall be the duty of the employe s to
cadse such equipment to be maintaived in a clean and sanitary condition. Respiratory equipament
shall not be passed on from one man to znother until sueh equipment is cleaned and stasilized,
Rhen filter or cartridge type respirators ere used, each employee shall have such respirator for
his own exclusive use. Respiratory equipment and replecement units shell be stored, when not in
use, in approved containers.

Regulation 252, (Isolation of Hszardous Operations).

(1) In every place of employment where a work or process is carried on; in which, or in con-
nection with which, dusts, fumes, mists; vapors or geses ave produced in guantities or concentras
tions and under conditions which may infure the health of the employees, or where environmental
conditions harmful to the healih of employees are produced, such operations shall be ispiated un-
‘ess the employer elects to control said harmful exposures snder other provisions of thes2 regu-
lations,




(2) Whenever practicable, the industrial operatien or process shall be effectively contralled
or erclosed Lo pravent harmful chemicals or imjurious substances from coning in contact with the

skin,

Regulation 253. (Sanitation and Cleanl iness). )

(1) Maintenance: The interiors, exteriors and environs of buildings that contrimnte te & harm-
ful exposure to which these regulations apply sball he cleened and maintained in such conditon ag
will prevent harmful exposure as set forth ip Regilation 2¢47.

(2} Cleaning: fihen to be Done: Cleaning shall be done at such time of day or night as will
cause a minimum of exposure of employces, Employees engaged in cleeming operations and all others
who may be exposed shall wear approved respiratory equipment unless such cleaning is done by means
of suction apparatus eapable of preventing harwful exposure,

Regulation 254, (Warning of Health Bazards). In all places of employment where harmful ox.
Dosures exist from infective agents in materials used, from toxie dusts, fames, mists, -vapors or
gases and from heai, radiation, humidity, radicactive material or any other injurious substance
or cause, the employer shall call attention to such hazards, and shall .periodically jamstruet all
employees regarding the harmful exposures connected with their duties and the best preventive
measures and methods to protect themselves therefrom. y

Rogulation 255. (Vielation). 4 violation of any of the provisions of the foregoinz ragula.
tions, or failura to comply with any orders made pursuant thereto by the Ohio Department of Health,
shall subjeet the persons so vislating or failing to comply to the pemalties provided by law.

Regulation 256, (Interpretation), If any of the foregoing regulations shall be held to be
unlawful, such holding shall not affect the validity of any other of the foregoing regulations.




AFFIDAVIT

I, Susan H. Banchefsky, being first duly sworn on oath says:

1. I am the Secretary of the Public Health Council of the Ohio
Department of Health; :

2. The Department received a request from Mr. Walter J. Kosydar,
Legal Assistant, Owens-I1Tinois for copies of the State of
Ohio "Legal Requirements for the Prevention and Control of
Industrial Public Health Hazards® which became effective on
January 1, 1047,

3. In response to this request, I made xerox copies of the
chapter entitled "Regulations for the Prevention and Control

- 0f Diseases Resulting From Exposure to Toxic Fumes, Vapors,-

Mists, Gases, and Dusts In Order to Preserve and Protect the
Public Health" adopted by the Public Health Council on
February 16, 1946 and effective January 1, 1947;

4, I hereby cartify Ehat these are true and exact copies of

these regulations.
Susan H. Bancgefs%:y ? !'%t
Secretary

Public Health Council

£h v
Subseribed and sworn to before me this G = day of ZZbég + 1983.

-
-

Further affiant sayeth not.
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