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| Counselors,Inc.
June 7. 1983
To: ORC Occupational Safety & Health Physicians Group

ORC Asbestos Task Force
From. Darrrell K. Mattheis

Subject: ORC Asbestos Standard

At long last. we have managed to get all parts of the ORC
Asbestos Standard reviewed, edited, and collated. Enclosed
is a copy of the final version. including the rationale or
discussion of why we did what we did. I put a lot of time
and effort into the standard and so did the Task Force, and
1 think that we have developed an excellent document! By
taking a positive approach to the whole subject, by making
substantive recommendations based on good industrial hygiene
practice, and by taking the time to explain how we arrived
at those recommendations, the Task Force has produced a
document that can and will serve as a resource to many
individuals and organizations.

Please read over your copv, and let me know of any errors or
omissions that you may find. I would also welcome any sug-
gestions or comments &s to what the future course of the Task
Force should be.
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* ' 1625 | Street, NW.
Washington, DC 20006

202-872-1060 .

1 Organization Resources
@] Co%nselors,lnc

June 6. 1983

Thorne G. Auchter

Assistant Secretary of Labor for
Occupational Safety and Health

Occupational Safety and Health
Administration

200 Constitution Avenue, N W.

Washington, D.C. 20210

Dear Mr. Auchter:

1t is widely recognized that exposure to asbestos fibers can be
a significant source of risk to American workers. There 1s no
known threshold for "safe" exposure to asbestos. Also, there
are convincing data and research studies that document the na-
ture of the risk associated with such exposure. Organizationp
Resources Counselors, Inc. (ORC) thinks that the present standard
of two fibers per cubic centimeter is inadequate to protect
workers and that prompt consideration is needed to reevaluate
the existing standard. OSHA needs to reconsider the permissible
exposure limits and other criteria in accordance with current
state-of-the-art knowledge of the risk associated with exposure

to asbestos.

ORC is recommending an eight hour time weighted average airborne
concentration not to exceed 0.5 fibers per cubic centimeter.

ORC further recommends that for most of general industry,
compliance be achieved over & period of 12 months from the
effective date of the standard and that the asbestos producing
and manufacturing industries reduce permissible exposure limits
to one fiber per cubic centimeter within one year and to 0.5
fibers per cubic centimeter within four years. The bases for
these recommendations and other suggested criteria are included
in the attached ORC recommended standard. The ORC position is
submi tted recognizing that other countries, organizations, and
individuals have different opinions and recommendations regarding
this most complex subject. 1 encourage you to carefully consider
all information submitted to OSHA.

The ORC recommended exposure 1imits take into consideration the
difficult problems associated with the monitoring, collection,
and analysis of airborne levels of asbestos. In reaching its

UCC 009820 RN
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Thorne Auchter
Page 2
June 6, 1983

decision. OSHA must take into account that the difficulty of
monitoring and measuring the amount of girborne asbestos im-
pacts significantly on the integrity of the permissible exposure
limit. Also, the final 1imit selected by OSHA (within reasonable
limits, say 0.5 or 0.1 fibers per cubic centimeter) will not
significantly alter the actual level of protection provided

to American workers.

ORC is also concerned about the lack of adequate testing and
certification of respirators worn by workers exposed to asbestos
fibers. While our recommendations emphasize the importance of
having a fully integrated program to deal with asbestos in the
workplace, respirators must inevitably be used in a large

number of workplaces to protect employees against exposure to

airborne asbestos fibers.

In conclusion, ORC applaudes OSHA's efforts to strengthen its
asbestos standard. ORC is submitting recommendations, which
represent the opinions of ORC only, as an aid to OSHA so that
it can reach reasonable and responsible decisions on this

real and complex issue.

Sincerely yours,

' 4254JZZ;JLC{ . tzg
ichard F. Boggs.?z;.D. Cﬁai}‘L'/

Vice President
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ORC Asbestos Standard: A Recommendation

INTRODUCTION:

During the last ten years. public concern over asbestos related
diseases has grown significantly. As asbestos law suits range
into the billions of dollars in total value, the claims and

counter claims of the contending groups increasing
the basic facts of the problem.

ly obscure

Asbestos is a problem, there is no known threshold for "safe”
exposure to ashestos. There are convincing data and research
that document the nature of the risk associated with exposure
to asbestos. In recent vears, the science associated with
asbestos has improved to the point that researchers can have
confidence that they are able to measure the level of airborne
asbestos with reasonable accuracy. Epidemiological work with
asbestos workers has improved in qualityv as well as quantity
as our understanding of the disease process has grown. All of

these improved efforts have made it possible to be

tualize the process of asbestos related disease.

tter concep-

This new understanding has made it clear that the disease is
related to massive exposures which took place some 30-40 or
more Vears 8go (present day occupational exposure to asbestos
is manyv orders of magnitude less). Also, we now understand
the relationship between the kinds of ashestos used and the
risk of developing & related disease. This is., at least in
part, bc¢cause many of the occupational exposures which created
the original problem no longer exist. Increasingly, asbestos
is being eliminated from commerce, and new products and pro-
cesses are permanently replacing asbestos. The impact of
these changes must be factored into calculations aimed at
producing a formula for estimating the risk of contracting

asbestos related disease.

Organization Resources Counselors, Inc. recommends that the
present OSHA standard of two fibers of airborne asbestos per
cubic centimetler (cc) be revised downward to & level in accord
with present knowledge of the risk associated with such ex-
‘posure. At the same time, it must be emphasized that when
lowering the Permissible Exposure Limit (PEL), OSHA should
_take into account the practical realities of such an action.
In most instances of occupational exposure outside of the
asbestos industry, contact with asbestos comes from removal
and or demolition operations. Little asbestos is being used
today in new products and in many of its present uses an active
search is underway for substitutes. The number of workers
directly exposed to asbestos in new manufacturing operations

UCC 009825
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is in the vicinity of 35,000, Eliminating asbestos could,
however., eliminate those 35.000 jobs and an undetermined
number in other industries. .

In setting a PEL. it must be recognized that risk of develop-
ing an asbestos related disease is related to more than simple
exposure. The kind of asbestos, the route of exposure, the
characterization of the fibers, the concentration, the dose
and the use of respiratory protective equipment are among the

considerations involved.

In the Recommended Standard which follows, ORC has selected
0.5 fibers/cc as a level that is protective of worker health
in accord with current risk assessment. At the same time,

ORC recommends that OSHA take stirong action to eliminate those
exposures that result in risks that are unjustifiable. One
documented area is the risk attendant on the use of crocidolite
asbestos. Research indicates that much of the mesothelioma
resulting from exposure to asbestos seems to be attributable
to crocidolite fibers. OSHA should give serious consideration
to eliminating anv uses of this variety of asbestos. Such a
decision is practical because the amount of crocidolite used
in the Lnited States is small, substitutes are available, and
the number of workers exposed 1is small.

Another area that needs to be given serious consideration
is the nature of the fibers to which a worker is exposed.
Chryvsotile asbestos has been less frequently implicated with
mesothelioma than the amphiboles (one of the two major class-
ifications of asbestos minerals, the other being serpentine).
However, there is a well documented risk of lung cancer at-
tendant upon exposure to chrysotile asbestos. Much of the
physiological reaction that results from the inhalation of
asbestos fibers is related to the length and diameter of the
fibers involved. Some processes, such as the dryv manufacture
of asbestos textiles have been shown to generate a high pro-
portion of fibers whose dimensions match those implicated in
the disease process. ORC recommends that serious consideration
be given to eliminating the manufacture of asbestos textiles
by the dry process. VWet manufacturing processes exist and are
in use at the present time. Given the proven risk associated
~ with the dry manufacturing of asbestos textiles, it would not
be unreasonable to eliminate such processes. ‘

ORC emphasizes, however, that there is much more to regulating
exposure to asbestos than setting a PEL and elimipating some
specific varieties and uses. One concept recommeded in the
Final Heport of the Advisory Committee OD Asbestos, to the
British Health and Safety Executive (often referred to the the
“Simpson Report") is that of “"Control Limits". The approach

Orpganization Resources COUNSEIONING. 1651 5ieet. NW - Washingion DC ke 30D
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is to set reasonable 1imits, and reguire that, where possible,
employers do better than the limit. The "Simpson Report"

looked at:

"An alternative approach ... to identify the concentration
of asbestos dust in the workplace at which further expen-
di ture of effort to lower that level is out of all propor-
tion to the reductions thereby achieved in the risk of
contracting asbestos-related diseases. 1f this approach
is applied to the procesSes where reductions are not
difficult, the selected level will by definition be |
achievable there, and all other parts of industry will be |
able to do better. They will, moreover, be expected to |
do better through the requirement set out in our interim
statement and considered further below to reduce exposure
to the lowest limit that is reasonably practicable.

It is important to remember that with this approach the
control limit represents the upper limit of permitted
exposure, not a 'safe' level such that, once it is
attained, no further improvement in dust control is
necessary.” (page 72, paragraph 163, Simpson Report)

In the pages that follow, ORC has attempted to outline what it
believes is a reasonable, realistic and protective approach to
the regulation of occupational exposure to asbestos fibers. In
writing its Recommended Standard, ORC consulted extensively with
many segments of the industrial community, including users and
roducers of asbestos. At the same time, however, it must be
noted that the responsibility for this Recommended Standard for
Asbestos 1S entirely that of Organization Resources Counselors,

Inc.
In the preparation of this Recommendation, ORC has attempted

to base its actions On good science. To the extent permitted,
we have concentrated on the latest work and most credible

sources available.

e

Oxpanization Resources Counselors NC. 625 1 Street. N Washington D0 2K
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Discussion of the ORC Recommended Revision of 1810.1001

Definitions of Asbestos

The definition of asbestos is not limited to a single
well defined entity, but rather a variety of silicate minerals,
forming fibers or fibrils with high tensile strength and often
good flexibility. These minerals are widely distributed in
nature in many kinds of mineral formations. Other minerals
may also divide into thin fragments that may be confused with
asbestos fibers under the phase contrast microscope. The
unambiguous identification of asbestos has always presented
problems, but when a mineral must be defined for the purposes
of government regulations the necessity to be precise becomes

an imperative.

Asbestos is understood by mineralogists as a collective
term, which refers to the crystallization of some minerals in
the form of long flexible fibers. These fibers are arranged
in bundles lying parallel to each other and from which individ-

ual fibers can easily be separated.

This definition, however, was modified by a decision of
e U.S. District Court for Minnesota during the Reserve Mining
Co. case in 1974 (498 F.2d 1073 (1974)). 1In this case, Judge
 Miles Lord held that: "Asbestos is a generic term for a number
of hydrated silicates that, when crushed or processed, separate
into flexible fibers made up of fibrils."l

¥ith this definition, essentially all amphiboles and
many other minerals became potential sources of asbestos fibers.
Because of the perfect prismatic cleavage upon crushing, amphib-
oles always produce acicular fragments. Of course, acicular

rganization Resources Counselon, NG h25 1 stieet, MW Washington, DC 20 RS
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fragments are not fibers and are not flexible, but they may

not be easily distinguishable from true asbestos fibers under

examination by phase contrast microscope.2

In order to get around this problem, most public health
scientists went to a definition of a fiber as being three times
as long as wide. This definition, however, only made things
worse, for nowv "all acicular amphibole cleavage fragments became
fibers and as indirectly implied, all amphibole minerals became
asbestos.”3 Many mineralogists complained that to include all
amphiboles &s asbestos was Wwrong, SO the Court in the Reserve
Mining case saw the introduction of the terms "asbestiform"”
and "asbestos like". Thus "Asbestiform became a prefix added

to the name of any mineral which is known to occur as *asbestos’
on occasion and/or produce 'fibers' when crushed."? Asbestos=
like was defined as any hydrous silicate particle which is at
least three times longer than wide, that is, which is a "fiber". 4
The use of these definitions for asbestos magnified the poten-
tial sources of asbestos in the environment, and meant that

every state in the union had a potential problem.4

Many miperalogists objected to the use of these terms
as being ambigious, misleading, and imprecise. Terms used for

regulatory purposes must be capable of precise use.”

(b)(1) "Asbestos"”

ORC in its definition of asbestos has restricted con-
sideration to those six minerals that are exploited commercially,
and that occur in concentrated deposits. These are confined
to the serpentine and amphibole mineral groups. These six
asbestos minerals are: Chrysotile ("serpentine”), Grunerite
("amosite”), Riebeckite ("crocipolite"). anthophyllite , tremo-

lite and actinolite.

Organization Resources Counselors,inC. 125 | Street, NM - Wadhingion DC X IRCRAEI
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Chrysotile

Chrysotile the only member of the serpentine group
accounts for some 90% of the asbestos consumption worldwide.
Serpentine polytypes with a composition close to Hgs (8102)5 tend
to have a sheet structure with alternate layers of networks of
silica and hydrated magnesia joined by shared oxygens replacing
three out of four brucite hydroxyls. Because of a mismatch
between the cell dimensions of the two networks, the composite
sheet which is formed bends, with the brucite outermost. ™"The
curved sheets are rolled up in the form of fine tubes or scrolls
weakly cemented together by amorphous material.” These con-

stitute the basic asbestos fibrils.6

Grunerite (Amosite)

This amphibole, also known as "Amosite” derived its best
known name from the acronym "Amosa" (Asbestos Mines of South

Africa). Mineralogically it is composed mainly of grunerite
asbestos with varying amounts of tremolite-actinolite. Amosite

has a fiber width of about 20-40 nanometers.6

RiebeckitelAsbestos, also known as "Crocidolite"

This member of the amphibole group, has some of the most
useful (historically) properties because its fibers have a very
" high tensile strength and are generally finer and more flexible
than other amphiboles. The smallest fibers of crocidolite
have widths of less than 20 nanometers (0.02um) about the same

as chrysotile.8

R )
Orpganization Resources Counselors, NG 16251 Street, A\ Wadingion. DC 2R
UCC 009830
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Anthophyllite, Tremolite, and Actinolite

This group has fibers that are comparatively weak and
brittle in comparison to the first three discussed, and at the

present time are little used commercially.6

(b)(2) "Asbestos Fiber"

ORC has defined an asbestos fiber as having & length
greater than five micrometers, a length to diameter ratio of
at least five to one and a maximum diameter of three micro-
meters. This definition is based on work that has been done
in many laboratories relating the length and diameter of a
fiber to its ability to cause physiological problems when it
is inhaled. A document currently being prepared by the Ameri-
can Society for Testing and Materials recommends the adoption
of an aspect ratio of greater than five to one, length to
width, for asbestos fibers. The ASTM finds that such a defini-
tion will assist in excluding acicular rock slivers and other
non-asbestos materials while making no appreciable difference
with true asbestos fibers.? Studies designed to determine

the effect of changed aspect ratios on the accuracy of fiber
count, found that overall precision of count increased with
higher aspect ratio. Researchers found that 73% of fibers
with an aspect ratio greater than 3:1 were also greater than

5:1, and 54% were also greater than 10:1.8

The 3:1 aspect ratio was not arrived at in a scientific
way, but rather first as a compromise and then as & result, in
the U.S. at least, of court action. In 1857 the three ma jor
British asbestos companies agreed to form the Asbestosis Re-
search Council (ARC). This organization was designed to support
research into asbestosis, partic}e/fiber counting methods and

Union Carbide trial exhibit UC-4191: D. K. Mattheis to ORC Asbestos Task Force Transmitting the ORC Recomme...
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instrumentation. One of the early problems of the organization
vas to standardize counting methods, with some using particles,
some fibers, some eliminating non-asbestos fibers and some

counting them 9

In September 1958, the group decided that it would
count as asbestos only those fibers in the five to 100um range,
and a fiber was defined as having an aspect ratio greater than
3:1. "The choice of the greater than 3:1 aspect ratio had no
supporting evidence, but appears to have been a quite arbitrary
decision in the interests of achieving harmonization between
laboratories that previously had differed in variously counting
particles and fibers."10 The final action that locked the U.S.
into the 3:1 aspect ratio for asbestos fibers came as discussed
previously as part of the Reserve Mining case mentioned above.
When the court held in the fall of 1973 that a fiber is "a
mineral which is at least three times as long as it is wide" a
fiber description became an asbestos fiber identification by
law, Shortly after that the 3:1 aspect ratio was adopted by

many U.S. scientists.11

In work done with the ratios of long to short fibers in
several South African and Canadien asbestos mines and mills, it
was found that in the dusts generated in these operations:

..e46-100% of fibers with aspect ratios greater than 3:1 that
were also longer than 5um, had aspect ratios greater than 5:1,
"and B0-90% had aspect ratios greater than 10:1. The lower
figures relate to chrysotile."l12 1In other work, finely milled
specimens of non-asbestiform amphibole had been found to contain
15-40% of particles of aspect ratio greater than 3:1 (which
vould be classed as "fibers", using present definitions) and up
to six percent wiih aspect ratio greater than 10:1. V¥orking
with non-commercial grade asbestos materials, 54% of particles

Organization Resources CounselorsInC. .. vt W Washington. OC 20000 .
UCC 009832
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were "fibers" with an aspect ratio greater than 3:1 and 35% of
particles (65% of the fibers) had aspect ratios greater than

10:1.13

wWorking with commercial grade asbestos, more than 97% of

those fibers with aspect ratios greater than 3:1 and longer then

S5um had aspect ratios greater than 10:1 and at least 84% had
aspect ratios greater than 20:1.14 Using the above figures

and other information, some researchers concluded that the use

of an aspect ratio of greater than 20:1 in regulatory work

would include most asbestos fibers and exclude most non-asbestos

materials. The regulatory use of an aspect ratio of greater

than 10:1 would include virtually all asbestos fibers, but

would also pick up more non-asbestos, non-fibrous acicular
cleavage fragments. Looking at the situation in this light,
it is hard to justify the use of an aspect ratio of 3:1 for
regulatory purposes.15 Indeed, it might be argued that the

use of an aspect ratio of 5:1 is not justified because of the
much larger quantity of non-asbestos minerals that will inevi-

tably be counted-

ORC in its definition of a fiber, included the require-

ment that to be counted as asbestos the "fiber" must be longer
than five microns. This position is taken in recognition of a

large and growing collection of work documenting the relation
between fiber length, and retention in the lung and carcino-
genesis. “"Experiments in which carefuliy categorized fibers
of different lengths and diameters and different materials
wvere introduced into animals have strongly indicated that the
carcinogenicity of the fibers is a function of their physical
dimensions and not their composition, provided that they are

durable."16

". 2
\-l
wW“
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Short asbestos fibers (less than five microns in length)
are much more likely to be picked up by the alveolar macrdphages
and transported to ciliated airways or to the lymph system,
Short asbestos fibers are not toxic to the macrophages and are
cleared much as inert dust. Long fibers (greater than 10-20um)
cannot be taken up by macrophages. Attempted removal by the
macrophages of long fibers leaves them protruding through the
cell membrane, which may promote the release of enzymes leading

to fibrosis and other consequences.l7

Work done on the retention of fibers in the lung as a
function of length and diameter showed that relative lung
retention was a function of fiber size. The results from this
work indicated that clearance was more closely related to length
than diameter, with maximum retention being found in the size

range of 7 to 13 microns.18

Post mortem work done on the lungs of victims of asbes-
tosis and mesothelioma to determine the kinds and lengths of
asbestos fibers retainedl® showed an interesting relationship
when compared to the percentage of fibers of various lengths
found in airborne samples of each of the three major commercial
varieties of asbestos.20 What researchers found is that for
fibers shorter than 2.5 microns there were significantly less
found in the lungs than was present in airborne dusts. For
fibers longer than 5 microns the lungs of those examined con-

- tained a signficantly higher percentage of fibers longer than
S microns than had been found to be present in the air. There
A}e. of course, many other variables that enter into such a
picture, but it is a useful indication that longer fibers are
retained in the lungs in numbers out of proportion to their
numbers in the environment. If these and other similar studies
are valid, it casts doubt on the wisdom of continuing to regard

all asbestos fibers as equal. NURSEN
AR N
Organization Resources Counselors inc. 625 (street, AW Washington, DC Ak
UCC 009834
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Other work done on the relation of fiber size and car-
cinogenicity found that the carcinogenicity of asbestos fibers
is dependent upon the dimensional characteristics of the fibers.
This same work also shows that non-asbestos minerals pose a
significant risk if they meet the same dimensional criteria
established for the asbestos fibers causing problems. 21 22
23 Statistical analysis of the probability of cancer Vvs.
number of fibers in different size categories gave a best fit
with fibers in the dimensional range greater than 8 microns

and .less than 0.25 microns in diameter.24

Another researcher has concluded that there are three
factors that determine the carcinogencity of fibers, (a) a
diameter smaller than 1 micron, (b) a length greater than 5
microns, and (c) durability in the lungs.25

A relation similar to that for carcinogenicity

also holds true for the production of fibrosis of the lungs.
work done with carefully graded lengths of crocidolite and
glass fibers administered to guinea pigs by intratracheal
instillation, found that in every instance, the long samples
produced interstitial fibrosis and the short.fibers caused 8
brief macrophage reaction. The authors concluded that long
fibers (greater than 10 microns) produce fibrosis and short

fibers (less than ten microns) do not.26

In spite of all of the foregoing, it still cannot be
said with certainty that short {ibers do not cause fibrosis or
cancer. It can only be said that there is considerable evi-

dence that fibers longer thanp five microns cause significantly

more problems in human and animal 1ungs.27

In making a recommendation as to the definition of an
asbestos fiber, ORC recommended that the maximum diameter

considered be three microns.
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The choice of the maximum diameter for an asbestos fiber
was based on studies done on fiber deposition, clearance and
long~term retention of asbestos fibers. Researchers, in one
case, noted that amphibole fibers found in the lungs have a

maximum diameter of Sum.z8

Recent work done on retention rates related to fiber
length and diameter found that the most critical factor was
fiber length, but also that the curves of retention vs. diam-
eter suggested a maximum retention at about 0.8 microns, with
a rapidly falling retention rate as diameter approached 2.5
microns.29 The same author reported that, in general, airborne
fibers with a diameter greater than 1.5um are found in quite
small numbers in lung studies. Others have reported that it
is unusual to recover a fiber greater than one micron in diam-

eter from the lung.30

(b)(S5) "Action Level"”

An action level concept is used in several aspects of
this proposed standard to trigger implementation of protective
programs. These are programs considered necessary for surveil-
lance (medical exams, air monitoring, etc.) where exposures
may still be well below the permissible exposure limit. This
provides employees with an extra margin of safety, and assures
employers of continued compliance with the P.E.L. A concentra-
tion of 0.1 fibers per cubic centimeter was chosen since this
‘s widely recognized as the lowest level at which airborne
concentrations of asbestos can be measured by the accepted

‘methods with even & low degree of reliability.

{(b)(6) "Competent Person"

This definition applies tb the paragraph of the proposed
standard in which initial determinations of potential exposure

Organization Resources Counselorsic. — 6251 Steet. N Maachington. DU s
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are required. Thus, the standard would require anyone making
these initial determinations to be able to demonstrate compe-
tency to do so. The degree of qualification necessary under
this definition could vary according to the conditions being
evaluated. For example, an industrial hygienist might be re-
quired to evaluate complex operations, but a trained, experi-
enced supervisor could evaluate a routine operation of limited
scope. The burden to demonstrate competency is thus placed on
the emplover and the degree of competency required is left in

performance language.

(b)(7) "Exposure”

This definition means that for the purposes of this
regulation, OSHA should consider only the concentration of
asbestos fibers per cubic centimeter of air that ap employee
actually inhales into his or her lungs. For too long, OSHA has
maintained that exposure could reasonably bdbe defined as being
the same as the ambient concentration in the workplace air,
regardless of the use of respirators. This is not to say that
respirators are the answer in all situations, for they most
certainly are not. An employee is exposed to asbestos fibers
when and to thé degree that they enter his or her respiratory
system and not before. If OSHA wants to set a limit on ambient
concentrations separate from the exposure levels, it should do

so and defend it openly on that basis.

(b)(8) "Practical”

This permits employers to use judgement in developing
control strategies. Above all, it is to be emphasized that
this does not in any way imply that a cost-benefit analysis is
being done in determining the leyels to which an employee is
exposed. It would instead, permit the employer to better use
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available resources in achieving the l1imit set in Paragraph
(¢). V¥hen used as defined here, this term would allow OSHA to

retain a preference for engineering controls, without imposing

any rigid hierarchy of controls.

(c) Permissible Exposure to Airborne Concentrations of

Asbestos

ORC is recommending a permissible exposure limit, an
eight hour time wveighted average airborne concentration of
asbestos fibers, of 0.5 fibers per cubic centimeter. Based on
a review of the literature, present day exposure levels, feas-
ibility for general industry, and the population potentially
exposed, ORC finds that a PEL of 0.5 fibers/cc is capable of
being complied with, reasonable and protective.

In making its recommendation, ORC came to the conclu-
sion that it was neither necessary nor practical to set dif-
ferent levels for the major commercial varieties of asbestos.
This is not to say that ORC does not recognize a difference in
the relative risk of working with different varieties, but
rather that outside of the asbestos producing and manufacturing
industry it is rare to find a situation where employees are
exposed to only one kind of asbestos. As discussed in the
introduction, ORC recommends that the use of crocidolite be

prohibited because of overwhelming evidence of the risk that

. it presents to those who are exposed to it.

The only places where employees would have known expo-
sures to a single variety or to a known mix of varieties is in
the asbestos producing and manufacturing industry. The number
of employees 1nvolved in asbestos producing or manufacturing
operations is relatively small cdmpared to the number in general
industry. Estimates made by the U.S. Government indicate that

Union Carbide trial exhibit UC-4191: D. K. Mattheis to ORC Asbestos Task Force Transmitting the ORC Recomme
ACL Doc 18785 - Page 20 of 115

Organization Resources Counsclors InC. 251 Street, AW Wiasiasgton. 1C 20000
UCC 009838

Published by AsbestosClaims.Law
asbestosclaims.law/library/18785/20


https://asbestosclaims.law/library/18785/20

6/3/83
12

the number of workers in the U S. asbestos manufacturing indus-
tries is around 35,000.31 The three U.S. operating asbestos
mines employ around 600 workers. By contrast the employee
population that may occasionally come into contact with asbestos,

including garage mechanics and construction workers numbers

around three million.32

Another reason ORC chose to recommend a single level
fo; all asbestos varieties is the nature of most of the exposure
in general industry. Most manufacturing establishments are
actively attempting to eliminate all use of asbestos in their
operations. Where there are substitutes (and there are many),
it is being replaced in new purchases. Where asbestos exists
in a manufacturing establishment because of equipment installa-
tion and insulation practices of the past, it is being removed
as repairs are made and equipment is replaced. It is precisely
in the removal of old insulation in repair or demolition activ-
ities where the majority of U.S. industrial workers are exposed

to asbestos.

The level of exposure existing in removal operations
that are properly conducted is quite low, as can be seen in
Appendix A-3, VWet removal operations, where the workers are
using appropridte protective equipment, should result in ex-
posures that are considerably less than 0.5 fibers/cc. The
nature and the multitude of the removal operations that are
conducted over the course of a year in the U.S. chemical pro-
cess or petrochemical industries alone would make it difficult
'to adhere to a multiple level standard for exposure to asbestos.

For instance, if OSHA were to enact an asbestos stan-
dard that had different levels for chrysotile, amosite and
crocidolite, a company would either have to assume that all

asbestos containing insulation was crocidolite, or have each

R
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piece tested before the removal operation was undertaken.

Since over the past thirty years all three varieties of asbes-
tos were used, often being mixed together, such a situation
would require that an employer attempt to attain ambient levels
of airborne asbestos fibers close to the detection level 0.2
fibers/éc for crocidolite as recommended by the British33 or
have each piece analyzed. Sample analysis for asbestos variety
would be both time consuming and expensive and would accomplish
litsle in terms of worker protection. It would make more

sense to have a single levél because it would be easier to
understand, apply, and enforce, and it would carry with it the
promise of greater worker protection from airborne asbestos

fibers.

Another reason for recommending that a single permis-
sible level be set for exposure to airborne asbestos is that
even the most benign variety, chrysotile, has been implicated
in some studies in the production of excess lung cancers. The
International Agency for Research in Cancer {IARC) in conclud-
ing a 1877 study on human occupational exposure to chrysotile,
amosite, anthophyllite and mixed fibers containing crocidolite,
commented that exposure to all three asbestos varieties result-

ed in pleural and peritoneal mesotheliomas.34

There is, of course much evidence to indicate that
crocidolite is more dangerous for humans than is chrysotile or
. amosite.39 This same study, however, points out that in 15%
of the mesotheliomas occuring in Britain, there is no evidence
of asbestos exposure. MNore recent work has shown that in an
analysis of the lungs of mesothelioma victims, amosite and
crocidolite were about equally present, and that chrysotile

concentration was about the same as in the controls.36
- -
e e et
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An animal inhalation study using commercial grade
samples of chrysotile, amosite, and crocidolite found that
there were no important differences in the carcinogenic poten-
tial of the three varieties under the conditions of the exper-
iment.37 The fibrogenic effect of the chrysotile was, however,
less that for the amphiboles. In another study, done on the
relative production of fibrosis and lung cancer by the three
main varieties of asbestos, it was found that more fi brosis
and more lung tumors were associated with the chrysotile expo-
sures than for the amphiboles, even for exposures where the
chrysotile mass was only 2/5 of the crocidolite mass and 1/5
that of the amosite. The only lung cancers were found 1in
animals exposed to chrysotile and evidence indicated that they
were exposure related3® Thus, studies done by a variety ot
researchers have found that in animals, exposure to chrysotile
ijs at least as damaging as amosite or crocidolite at equal
respirable mass exposure concentrations and much more damaging
for equal amounts retained in the lungs. Researchers also
found that chrysotile asbestos contained more fibers per unit
mass than the amphiboles and produced more lung tumors and

fibrosis in animals exposed to equal numbers of fibers.39

In humans, epidemiological evidence has indicated that
chrysotile asbestos produces fewer mesotheliomas than either
amosite or crocidolite.40 41 42 What these studies on humans
do not indicate is that crocidolsite is intrinsically more

~ harmful for equal numbers of retained fibers. In this regard,
1f one compares the proportion of amphibole fibers relative to
chrysotile in the size range greater than five microns, the
proportion of amphibole will increase dramatically.43 The
literature discussed above suggests that there is a strong cor-
relation between carcinogenicity and fiber length as long as
fibers retain their original configuration.
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Two recent studies have examined the relationship be-
twveen mesothelioma and fiber type in several asbestos manufac-
turing industries. The first, a preliminary report, examined
mesothelioma and fiber type in three American asbestos factories,
two of which used chrysotile exclusively and one wvhich used
chrysotile, crocidolite and amosite. The study "supports much
other evidence that amphiboles are mainly responsible for

mesothelioma, whereas chrysotile has little or no mesothelioma
wd g

potential.
The second study examined the mortality of workers pro-
ducing friction materials using asbestos. This study was done
on 13,460 workers over the period 1942-1980. The only type of
asbestos used, with two brief exceptions, was chrysotile. The
results, showed, that compared with British national death
rates, there were no detectable excesses of deaths due to lung
cancer, gastrointestinal cancer, or other cancers. Eleven
deaths in the study were due to plueral mesothelioma. A case
control study carried out on those with mesothelioma, found
that eight of the eleven had worked with crocidolite extensively
and another was thought to have had intermittent exposure.
The remaining two employees had spent most of their working
lives outside of the establishment in question. Their mesothe-
lioma could not be definitely attributed to chrysotile asbestos.
A study done on workers in the British asbhestos cement industry

45

shows that chrysotile asbestos was used with no detectable
- effect on mortality, which ts in sharp contrast to the excess
mortality experienced by those groups working with amphibole.46
¥hile there is evidence that crocidolite causes more
mesothelioma in humans, animals studies indicate that chrysotile
js at the least, very dangerous, and there is no Justifiction
for a separate higher standard t&r chrysotile asbestos. On

oo
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the other hand, there is abundant support for the elimination
vhere possible, of all exposure to crocidolite and other amphi-

bole varieties of asbestos.

Estimating the Risk at 0.5 Fibers Per Cubic

Centimeter of Air

We have already discussed some of the factors that were
jnvolved in ORC's recommendation of a PEL of 0.5 fibers per cc.
The importance of selecting a PEL that is both achievable and
protective has been discusSed. The point has been made that,
in fact, 0.5 fibers/cc is an achievable level, that the vast
majority of American industry are already, or will be in the
near future meeting this level for airborne asbestos fibers.

There are, however, a number of factors not yet dis-
cussed that bear heavily on any decision to recommend a PEL.
It hes become fashionable, in fact almost required, that one
calculate to six significiant figures the estimate of any
occupational risk. Yet, it must be emphasized that such num-
bers, for all the effort made, are still estimates. This is
because they are all based upon a great number of assumptions
and unknowns. ‘The unknowns include, in many cases, the actual
concentration workers were exposed to, the duration of the
exnnsure, the characterization of fibers, the proportion of
asbestos type (i.e. chrysotile, amosite, crocidolite or other)
errors in sampling technology, changes in analytical technique,
the inability of the optical, phase contrast microscope to
wsee"” all of the thinest fibers, conversions from millions of
particles per cubic foot (MPPCF) to fibers per cubic centimeter,
differences between area and personaf sampling using the same
equipment, great differences in the diagnosis of asbestosis or
fibrosis. the amount contributed to past studies by smoking,
the effect of smoking even where its prevelance is known, the

Orpanization Resources Counselorsinc. w25 1 sieet, KW Washingion, 1DC 20000
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changing nature of exposure over the last twenty years, both
in peak and average concentrations, and in the working years
exposed. This list is by no means definitive, but it is a
good indication that when we speak of "risk estimates” we must
emphasize the estimate and not assume that we have found

incontrovertible fact.

In discussing the estimation of risk, one must of neces-
sity also address dose/response relations. The Canadian Centre
for Occupational Safety and Health (CCOHS) in discussing the

problem of dose versus response held that:

"In our opinion, there are no scientific data in

the reports, nor in any studies relied upon by them
from which any firm conclusions can be drawn about
the shape of the dose/response relation. Indeed,

the scientific data are so vague that we must ask
wvhether scientific understanding of the dose/response
relations is a practical reality and not an unattain-
able goal of the scientific community engaged in

certain fields of research.”47

The CCOHS continues further:

"¥From the definition of dose/response relations we
can see that it implies a correlation between dose

and the proportion of the population affected by
whichever asbestos-related disease we are consider-
ing. But dose also implies & measurable quantity
of asbestos inhaled or otherwise taken in by the
people exposed to it. If we accept dose-~response
relation as & méasured concept, we are accepting,
in effect, that the correlation dbetween dose of

asbestos and the asbestos-related disease in
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question is sufficiently strong for whatever
purposes we choose to use dose/response relations -

for.

“"But the dose of asbestos for humaﬂ beings at work

or in the community at large has never been measured
directly. Instead dose is inferred from the exposure
known or presumed for the exposed population. Thus,
for practical purposes such as risk estimation in
connection with asbestos eprsure, two reasonably
strong correlations have to be presumed between:

(a) dose and response, and (b) exposure and dose.

1f one or both correlations are weak then the risk
assessments are likely to be so uncertain as to be

misleading.

"A confusion appears to have arisen leading to a wide-
spread and fundamental misunderstanding about dose-re-
sponse relation. This misunderstanding came about

and is perpetuated because:

1. Researchers report on what they call 'dose-response'’
relations”. The idea then grows that 'dose-response
relations' represent a scientific reality. The re-
search is not false: the researchers have success-
fully demonstrated the existence of something which
they term ‘dose-response relation’.

2. Individuals and organizations concerned with risk
assessment, or other practical matters, take the re-
searcher's conclusions as valid, and proceed on the
basis that what is needed can be deduced from some-
thing the individuals and organizations regard as
'dose-response relation’'.
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3. No one has established that the tvo ‘somethings’
coincide scientifically."48 :

Risk estimates then must be regarded as something better
than a guess, but less than proven fact. More useful than risk
estimates are solid studies that correlate actual years of ex-
posure to asbestos with the development of a variety of asbestos
related diseases. These studies can give us an idea of the
levels that will lead to disease in those exposed today. Studies
such as those done by the British Occupational Hygiene Society
(BOHS),49 McDonald and Fry (1982)44 and Berry and Newhouse
(1983)45. These studies and others give us an idea of what has
worked, what is achievable, and what we must do to lower the

risk.

In recommending the 0.5 fibers/cc PEL, ORC has assumed
that there is no safe threshold for exposure to asbestos fibers
that can be proven by modern science. In reaching this conclu-
sion, we follow the "Simpson Report" which stated: "For lung
cancer the available data in man, all of which are derived from
industry, show an increase in risk with increasing dose of dust,
and we find no evidence within the range of dust levels studied
for a threshold of dose below which there is no evidence of
risk."90

There are a number of published studies that attempt to
give a numerical reality to their estimates of risk. For in-
stance, the NIOSH-OSHA Asbestos York Group.51 (referred to as
the NIOSH-OSHA Report) recommended a level of 100,000 fibers
per cubic meter of air (V.1 fibers/cc) because that was as low
as they believed the optical phase/contrast method of analysis
could accurately meisure asbestos fibers. Another recommenda-
tion for a very low PEL came in-the draft "Preliminary Risk
Assessment for Asbestos™ done for OSHA by Drs. Han K. Kang and

Organization Resources Counselors,InC. 25 1 Sreet, KW Washington, DC XX [t
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Kenneth Chu which recommended that the highest level considered
be 0.5 and the lowest 0.1 fibers/cc.

The "Simpson Report"52 developed a table, which estimates
the risk at various concentrations of asbestos fibers in the

air.

“If we take as an example the column of Table 21 show-

. ing the levels at which a 1% excess of lung cancer deaths
would occur associated with chrysotile, we find a range
of figures from 5 fibres per ml to 0.4 fibres per ml (for
50 years). In other words, taking the various different
sets of data and using different assumptions, we calculate

that any value from 5 fibres per ml to 0.4 fibers per
ml might lead to a yield of 1% excess deaths from lung

cancer"93

The critical element in the above is the conversion factor that
is used to extrapolite from dust counts made using methods and

equipment now considered obsolete and inaccurate. Modern fiber
counting methods find far more fibers per sample for a given

concentration than did older methods.

Cumulative Dose: The Concept of Fiber

Years/ml or cc

An important concept used in estimating the extent of
worker exposure to asbestos is fiber years per cubic centimeter.
In general, one hundred fiber years is the total cumulative dose
that would result from exposure to a constant dust concentration
of 10 fibers per cc for eight hours per day and 10 years, or 2
fibers/cc for 50 years or 0.5 tibers/cc for 200 yeurs.54
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The BOHS Committee on Asbestos, examining non-cancerous

disease conditions in the lungs of exposed workers in several

asbestos manufacturing facilities found, using seven well defined
events as diagnosed by a panel of physicians, that

»_ ...for cumulative exposures up to about 25 fibers yr/ml
the probability that any one of the seven defined events
occurs is less than two percent. For exposures less than
50 fibers yr/ml the estimated probability is less than
seven percent. for exposures up to 100 fibers yr/ml the
(cumulative) probability increases to about 17-20%“.55

Dr. Kenneth Crump, testifying before the Ontario Royal
Commission on Asbestos, reported on 1i fetime risk assessment
for workers in primary asbestos industries. Dr. Crump assessed

the risk of developing lung cancer for a worker who was exposed

for a least twenty years to a level of 2 fibers/cc. Dr. Crump
used the 1980 study by McDonald of chrysotile mining operations
as the basis for his calculations.56

Dr. Crump found that for non-smokers, with a lifetime
occupational exposure 1o asbestos at the 2 fiber/cc level, the
joss of life expectancy in days ranges from 0.16 to 0.20 days.
For smokers, using the same sources of aata. the best estimate
is a loss of 1.9 days to 2.3 days. 57 58 59

There is, of course, room to criticize every study on
one or another grounds, and, as wve have indicated above, we do
" pot put overwhelming confidence in risk estimates. Ve will not
attempt to critique each study individually, as it would be un-
productive. VWe do find it useful, however, to briefly examine
some of the problemé with most, if not all, of the risk estimates

-

done over the last decade.

g ey
DR W PR
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Perhaps the most serious problem 1in our view, is the
difficulty in going from the historical conditions under which
the data were gathered to the present day levels of exposure.

A number of authors have commented on this situation, including
those who produced the "Simpson Report"60 who caution that
the long latent period associated with the development of

asbestos disease means that:

"... cases of asbestos related disease may occur many
years after the workers has left the relevant job;

(2) cases of disease occuring at present relate to
conditions of work which are likely to have changed in
the intervening period; (3) current trends in occurrence
of asbestos related disease can give little indication of
recent improvements or otherwise (say within the last
decade) in working conditions; (4) & period of at least
30 years may have to elapse before it is possible to give
a definite answer concerning the introduction or control
of an asbestos-related hazard; (5) in persons currently
developing disease, data about the relevant dust levels
is likely to be poor; (6) there is a serious risk among
the uninformed of attibuting present disease frequencies

to present conditions of work."61

All of these problems operate to make an accurate risk estimate

difficult.

A related problem is the attempt to generalize too much
from a study, however excellent, that was done in one specialized
industry. An excellent example of the problems this can lead
to is the Dement study.®2 This study was done in a plant
manufacturing textilés from chrysotile asbestos using the dry
process. A number of authors have commented that the textile
forming process is likely to produce fibers with characteristics
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that are different from those found in the asbestos cement or.
friction materials business.®3 64 If one based the bottom line

of a risk estimate on the Dement study, ignoring other work

that relates to different industries, then one could justify a
0.1 fiber/cc level. To make a decision on such a narrow basis,
however, is to practice bad science. The authors of the British

"Simpson Report" comment that:

“There is also uncertainty about how far it is reason-
able to derive from data about asbestos textile workers
conclusions extending to all situations where occupational

exposure to asbestos occurs."65

Nature of exposure: Intensity vs. Duration

In almost all studies of past exposures, determining
the actual levels and varieties of asbestos that workers may
have been exposed to is difficult. Recent studies have indi-
cated that it is important to understand the nature of the
exposure in terms of how the concentrations varied over time.
Were most of the exposures in the form of short periods of
high concentration followed by longer intervals of pelatively
low level exposure Or were exposures at a fairly continuous
level over the time frame examined? This relation can be
critical to the eventual development of disease in those ex-
posed. Dr. Hans Weil testifying before the Royal Commission

"on Matters of Health and Safety Arising from the Use of Asbestos
in Ontario, stated that both duration and intensity of exposure

are 1mportant.66

Predictions of risk for workers with long~-term, low
level exposures, from epidemiology done on workers who had in-
tense short term exposures, is fraught with problems. Dr.
Kznneth Crump testified that: Sy

- et
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"One should try to match the exposure patterns in the
population for which you want to estimate risk... some
studies, I think which have very short exposures are
inappropriate for estimating risks from long-term

exposures."” 67

The basic asbestos clearance mechanisms, discussed above in
relation to fiber characteristics, are more likely to be over-
whelmed by short intense exposures than steady, lower levels
of asbestos fiber inhalation. Dr. W. Nicholson testified

that:

"The possibility is that intense exposures may over-
whelm clearance mechanisms and thus you have more fibers

retained in such circumstances.68

Dr. J. Peto testified to the Ontario Royal Commission that:

"Another possibility. which is what 1 was talking about
there, is that, in fact, transient high exposures are in
fact a major source of risk, and this hasn't been examined
in proper detail. It could be very easily. It's simply
a matter of doing a lot of detailed measurements, both
personal and static measurements, and seeing whether the
areas under the large peak actually account for a sub-
stantial fraction of the total inhaled asbestos. This is
something which hasn't been very well studied, and that
would certainly be one explanation for this failure."69

The CCOHS, in commenting upon the problems of risk
estimation/risk prediction examined the problems associated
with averaging all exposures over long periods and ignoring
the potential effects of high intensity exposures.

iieyr - A«
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"For diseases with relatively long latent periods,
cumulation-response relations possess the same wveak-
ness as years of exposures/employment response rela-
tion. So far, however, we have traced no studies
which have adequatel& dealt with the question of
fluctations in the course of a working day.

"Nearlv all the studies which present cumulation-

. response relations are dependent upon asbestos mea-
surements averaged over year-long periods. So far,
we have identified not one study with data relating
to averages taken over less than eight hours.70
The procedures used for data-gathering up to the
present, at least, absolutely preclude the possibility
of finding out the significance of fluctations over
hours or days, a potentially important factor affecting
the long term risk of asbestos-related disease.

The prevalence of asbestos-related disease has been
shown to increase after exposure to asbestos has
apparently ceased. This observation demonstrates

that any simple approach based on averages, and/or
years-of-exposure/employment-response relation, and/or
the cumuiation-response relation are inadequate as an

explanation of the nature of asbestos-related disease."71

Dr. Phillip Enterline testified to the Ontario Roval
Commission that it was his belief that:

"High intermittent doses probably have dispropor-
tionately large effects on disease”" and that they are
also "about the only way that 1 can explain the

very high cancer incidence -that you observe in insulation

i X “ I
workers".72 e
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Million Particles Per Cubic Foot to Fibers/cc

Conversions from Historical Data

In order to draw reasonably accurate conclusions about
past exposures, one must be able to relate the frequency of
disease with particle/fiber counts. However, methods in use
have changed drastically over the last 20 years. Some of the

factors that may cause difficulties are:
(a) The sampling instrument used;

(b) The location of the sampling instrument

relative to the worker;

(c) The nature of the dust counted (all
particles, or fibers only),;

(d) The evaluation technique.73

Before 1964 the most commonly used instrument in Britain
was the thermal precipitator, while in the U.S. it was the
midget impinger. Present day asbestos sampling operations use
the membrane filter almost exclusively. Work has been done
comparing the nature of the results from sampling conducted
with the midget impinger and the membrane filter. This work
pointed out that flbefs a few tenths of a micrometer in diameter
might not be collected in the impinger, and if collected, would

" not settle to the bottom of the counting cell in the allotted
time, and if they did, would not be visible by the optical
microscope technique. Membrane filters were counted for total
fibers, for fibers longer than 10 micrometers and a proportion
for fibers longer than 5 micrometers. The ratio found for
comparison was for every mppct cpunted by impinger, the membrane
filter method found 10 per cc. 1f only fibers longer than 5

- Organization Resources CounselorsINC. 1S ESteet, N Washingion I XKk
UCC 009853
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micrometers were counted. the membrane method found 6 fibers/cc,
or 3 fibers/cc longer than 10 micrometers for every one found

by the impinger.74

Comparisons of the British thermal percipitator with
the membrane filter method gave a ratio of 14:1. That is, for
every fiber longer than five micrometers found by the thermal
percipitator, the membrane filter found 14.75 another factor
that effected British work was the fact that they started using
the graticule counting method much later than the U.S. One
estimate of the combined effect of these changes are that for
every 2 fibers counted in 1968, present day counting might
find from 4 to 10 fibers/cc.’® The conversion factor that
is selected for a particular early study is critical to the
element of risk that is found. Much of the controversy over
differing interpretations of early studies goes back to the
method of doing mppcf to fibers/cc conversions. Most present
day studies in Britain use a conversion factor of 2-3 to convert

early studies to modern methods. 77 78

Personal Sampling vs. Static Sampling

Another factor that can introduce error or at least
uncertainty into the conversion of early work even with the
membrane filter is the use of personal sampling techniques.
In general, it has been found that personal sampling gives

- higher fibers/cc counts than area (static) snmpling.79 One
group made a systematic study of the information available on
this problem and concluded that (a) most personal sampling
results are higher than static sampling, (b) the differences
are greatest when the twvo samples are taken far apart, or far
{from the source, (c)lin some cases personal samples were lower
than static, (d) in general, "thé correlation coefficient

between personal and static measurements is statistically -2
Organization Resources CoOunselons <. 1251 Street. AW Wadhington 1DC 20000
UCC 009854
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significant, but even so, no consistent relationship of great

practical'utility could be found in the limited data available* .80

Problems with the Membrane (Millipore) Filter Method

As more individuals and groups have attempted to compare
the results of membrane sampling, it has become apparent that
there are great differences, both systematic and random. between
the. results of different users of this method. In one study
experienced laboratories were compared with novice counters,
both using the same instruction from start to finish. The mean
counts of the novices were about one half those of the more
experienced laboratory, and one isolated laboratory not using
the same instruction set found only 1/4 of the fibers of the

experienced group.8!

Recently the Asbestos Information Association of
North America completed a study of the accuracy and sources of
error in the asbestos analytical technique when counting low
concentrations of fibers. This investigation consisted of a
balanced, incomplete round-robin sample exchange among 46
participating laboratories, with 1,774 samples and 2,315 fiber
counts. This study emphasized the measurement of workplace
exposures to chrysotile asbestos at concentrations less than 2
fibers/cc and looked for fibers longer than 5 microns. Twenty-
seven of the participating laboratories were members of the
NIOSH laboratory quality assurance program. Three types of
sample comparisons were made: (1) Intralaboratory-intrafilter,
where counters in the same laboratory performed replicate
counts on segments from the same filter. (2) Interlaboratory-
interfilter where different laboratories made replicate counts
on the same filter. _(3) Interlaboratory-interfilter where
each set from a simultaneously collected pair of samples was
counted by a different laboratory. The coefficient of variation

_(CV) for the three was: (1) =+0.28, (2) =+0.35, (3) ~ +0.55.82
Organization Resources Counselons inc. 1251 Mreet. N Washingion, DC 20000
' UCC 009855 .
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These results indicate that laboratories now being oper-
ated under the best currently available quality control program
have random. within-laboratory errors in sample evaluation
(intralaboratory-interfilter) that give a variability several
times larger than would be predicted from Poisson considerations
alone. jhe inclusion of systematic errors in sample evaluation
between laboratories resulted in only a small increase over the
random errors already present. 1f one adds in the known random
errors present in sample collection, the total gives a substantial .

further increase in varinbility.33

Perhaps the most significant finding of this study was
that below 0.5 fibers/cc the use of confidence limits is not
justified except as 8 qualitative indicator. The authors
conclude that "Since a formal procedure for the detection
1imit problem is not included in NIOSH P&CAM 239, the discussion
of detection limits is, of necessity, somewhat hypothetical.
Nevertheless, it is apparent that it is not possible to detect
workplace asbestos levels in the range of 0.1 fibers per cubic
centimeter with statistical reliability."84

This finding was in sharp contrast to the results of a
NIOSH study of the same method done in 1979. The NIOSH study
concluded that the coefficient of variation did not greatly

exceed that expected for a Poisson distribution.85

In British government laboratories using experienced
counters, the coefficient of variation ranges from 1.0 for low

" fiber concentrations to 0.25 for counts of 50+ tibers/cc.86

Ogden finds these results to be "consistent with a model in
which a subjective variation with a standard deviation about

20% of the mean count is superimposed on the Poisson Variation."87

-
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Another group examining data from historical studies and
comparing sample collection and analytical techniques with
those presently in use in Britain, commented that "Results
from this type of analysis are recorded as fibres/ml and are
known to have a standard error of ! 40% of the mean from

monthly observations of performadce of the counting team."88

This means that using the best available modern
optical, phase contrast analytical methods, it is virtually
impossible to count asbestos fibers at any concentration below
0.5 fibers/cc with statistical accuracy. An OSHA standard set
at a figure significantly below 0.5 fibers/cc would thus be
vulnerable to charges of inaccuracy and infeasibility.

Counting Fibers with the Electron Microscope

Scientifically, there is little question that the optical,
phase contrast method for counting asbestos fibers lacks accuracy
when the fiber concentration is low, that is below about 0.5
fibers/cc. Studies of asbestos samples that have been counted
using & variety of optical methods and then checked using
several electron microscope methods have consistently demonstrated
that the optical methods fail to detect a significatnt number
of fibers. The practical limit of detection for phase contrast
optical microscopy has been reported to be betwveen 0.36 um and
0.21um.89 90

The electron microscope has much greater resolution
capability than the optical microscope. Additionally, this
instrument has the capability to incorporate other refinements
such as Selected Area Electron Diffraction (SAED) that enable
it to do crystal structure analysis. The Transmission Election
Microscope (TEM) is capable of resolution down to 0.1 um Or
less with the best equipment, but even &0 is not capable of

Organization Resources Counselorsinc. 625 I Street. N Washingon DC XRKn
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giving unequivocal identification of all asbestos fibers.

This is particularly so when attempting to make the distinction
between asbestiform amphiboles and their polymorphs. A success
rate of only 50% in this differential identification has been
reported in the literature.91,92

The Scanning Electron Microscope (SEM) has been reported
to be capable of resolving down to the region of five nanometers.
This, fine resolution is, however, adversely affected by factors
such as poor contrast, instability, and "noise"” in the image
shich make the detection of very fine fibers difficult. One
author, comparing the capability of the TEM and SEM came to
the conclusion that the SEM has a practical limit of approximately
0.1 um diameter. Down at the 0.1 um level, variations in the
ability and habits of the individual operators become significant

elements in detection.93

A recent comparison of the fiber detection ability of
two widely used and accepted optical, phase contrast analytical
methods with electron microscope methods showed a large consis-
tant difference.24 The TEM instrument, used with two different
methods of sample preparation, found significantly larger numbers
of asbestos fibers than the optical phase contrast methods.
This difference was particularly marked for fibers longer than
5 microns in length and less than 0.3 microns in diameter, the
most dangerous category for mesothelioma. For fibers longer
than 5 microns in length and greater than 0.3 microns in diam-

eter, the findings of the TEM and the optical phase contrast
methods have & high correlation coefficient of 0.87.85

This suggests that the historical concentrations may
have been from 2 to 4 times higher than calculated in most
conversion methods.96 Additionally, this work suggests that
the only way that OSHA could Justify a PEL for asbestos of 0.1
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fibers/cc would be by requiring the use of the electron micro-
scope for all counting. However, it must be noted that such
a requirement for the use of the TEM OR SEM at a PEL of 0;1
fibers/cc, would be the same as requiring a PEL, at least 2X
lover or 0.05 actual fibérs/cc. 1t is doubtful that such a
drop in PEL could be justified as either cost effective or

reasonable.

There are other drawbacks to requiring the use of the
eledtron microscope for the counting of asbestos fibers for
regulatory purposes. The first and most obvious is the need
for a vastly expanded number of instruments. This equipment
is expensive, costing in the range of from $25-50,000 dollars
for a minimum machine, not counting the costs of operators,
support and training. Additionally, the time requirements and
difficulty of specimen preparation would make the routine use
of the TEM prohibitively time consuming and thus expensive.
The SEM has fewer drawbacks than does the TEM. However, the
direct on-screen viewing mode, which allows the most rapid
evaluation, is also the least sensitive in terms of fiber size
and the most sensitive to noise and operator.variation. Ad-
ditionally, there has been little work done comparing counts
found by various laboratories using the SEM or TEM. 87

In summary, the use of the TEM or SEM have significant
advantages in terms of scientific and technical precision in
counting. At the same time, both electron microscope methods
would be much more expensive than the phase contrast optical

"microscopy. 1f OSHA should reduce the PEL for asbestos to

b.l fivers/cc, it cannot use the optical phase contrast micro-
scopy method for fiber counting because of large inaccuracies
below 0.5 fibers/cc. At the same time, work done with the TEM
and SEM has indicntéd that even the best modern fiber counts
done with the optical phase contrast mehtod are from 2-4 times

_ Organization Resources COunsclonsine. a2 Estreet KWL Washingion DC oo
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too low for long thin fibers. This means that risk estimates
done using conversion factors based on optical microscopy
methods underestimated the exposure by a factor of from 2-4
times, and thus have found too high a risk at the stated fiber/cc
concentration. At the same time, a PEL of 0.1 fibers/cc, using
the electron microscope, has the same effect as lowering the

PEL from 2-4 times.

The Actual Exposure Levels of Employees at Risk

Before any reasonable regulatory framework can be con-
structed for exposure to asbestos, it is necessary to ascertain
with a high degree of certainty exactly what present exposure
levels are. Most exposures to asbestos fibers no longer take
place in the asbestos producing or manufacturing industry.
Rather, most exposure to asbestos in general industry comes
during removal, maintenance and demolition operations. These
are not continous operations, and the great growth in conscious-
ness of the dangers of asbestos, means that such operations

will not often be taken casually.

Another factor that bears heavily on the exposure of an
individual worker is the general level of compliance that is
achieved withih his or her workplace. The British have examined
.uis problem in the "Simpson Study", and have come (o the

conclusion that:

“A comparison with the health standard for ionising radi-
ations (5 rems per annum) may be helpful. The standard
is such that there is likely to be an increase in cancer
mortality from 20% (which is the probability of a member
of the general population dying from cancer from all causes)
to 22% of a1l deaths if workers are exposed to this level

PN T
annually for 50 years. However, the great majority of R
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wvorkers are only exposed to much lower levels, and it is
estimated that the overall excess mortality from cancer
is thus reduced to an average of 0.2%. If we assume

that the exposure pattern for asbestos workers is roughly
the same as for vorkers exposed to lonising radiation
(that is the average exposure will in practice be about
one-tenth of the limit set), then we should look for the
exposure level associated with a 2% excess mortality
among the most highly exposed. Since very approximately
half the mortality attributable to chrysotile is due to
lung cancer and half to asbestosis, this suggests that we
should look in the column headed 1% in table 21, which
deals with lung cancer only. The chrysotile levels in
this column range from 5 fibers/ml to 0.4 fibers/ml."98

Thus, if a PEL is set at 0.5 fibers/cc, the actual
exposure of the great majority of workers will be one tenth of
that or .05 fibers/cc. This analysis does not take into account
the effect of modern respiratory protective equipment that will
give a protection of factor of at least 5 in almost all cases,
and the fact that most workers are not exposed to asbestos
above ambjent levels when not actually handling asbestos. To
reiterate, the average asbestos worker is not exposed to the
levels found historically in the asbestos insulation industry
or mining and manufacturing. Nor does the average worker who
occasionally handles asbestos have the unprotected, consistent
exposures, year after year, that are assumed in most risk

estimates.

The length of time that a worker is employed in industries
where asbestos exposure is a problem also needs to be considered.
In 1983, few employees have working careers with the same
employer or even industry of 50 years, which is the standard
assumption that most risk estimites make. As Julian Peto noted
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in testimony given to the Ontario Royal Commission, "25 years
would be a more realistic estimate of workipng lives. “99 of
course, an estimate of 25 years instead of fifty years would
drastically reduce the estimate of risk, and to do so would be
sore in accord with the reality of the working world than 50

years.

The Effect of Smoking on Asbestos and Lung Cancer

¥Yhen it comes to the detrimental effect of smoking on the
nhealth of asbestos workers, there is something close to unanimity

of opinion.

The CCOHS Report found that all four of the risk
estimates/reports evaluated agree on the following ino regard

to the effects of smoking:

*(a) The effects of tobacco and asbestos are known
to interact synergistically (cause an effect
above and beyond separate effects) in smokers
exposed to asbestos and result -in an increased

incidence of lung cancers.

(b) Smoking has little or no effect on the occurance

of mesothelioma.

(c) Smoking has 1ittle or no effect on the occurrence
of asbestosis although a smoking history may lead

to pulmonary complications.”loo

There is less agreement over whether the effects are
addi tive or in fact multiplicative. The BOHS study
committee found that the effect of smoking cigarettes is one of
the main contributing factors té malignancy of the lungs among

asbestos workers. and that its effect was not simply additive.101
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Another study found that asbestos workers who smoke are
53 times more likely to develop lung cancer than the general
population. Heavy smoking asbestos workers have a risk 87 times
greater that the general population. Non smoking asbestos
workers have a risk of developing lung cancer 5 times higher

than the general population.102

For an epidemiology study to be instructive and useful,
it should include the smoking history of the individual partic-
ipants. Studies that are unable to do this because of a lack
of data, should be discounted severely when making risk estimates

for factors other than mesothelioma.

(d) Compliance Policy

A written compliance program to reduce employee exposures
to levels at or below both the PEL and the ceiling limit is an
integral part of any overall asbestos control program. The
written program must be individually structured to address the
specific problems, sources of exposure, and unique circumstances
that characterize each employer's particular situation.

The wording proposed in section (d) is performance
oriented to allow employers sufficient flexibility to adapt
~~pliance programs for their specific work places that are
effective, practical and cost-efficient. The important measure
of the written compliance program is not length, complexity, or
adherence to a mandated structure, but rather whether or not it
accomplishes the desired goal; namely, reducing employee
exposures to or below the PEL and the ceiling limit.

There is little constructive value in requiring an
employer to prepare a written compliance program if no employees
are exposed to airborne asbestos fibers at levels above the

Organszation Resources CounselorsinC. 16231 8teet AW Wadhington. DC Joon U
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action level. The action level, even though below the PEL, was
chosen as the trigger mechanism for a written compliance program

for several reasoans:

e While the action level is below the PEL, both
the action level and the PEL are 8 hr TWA levels
and do not guarantee that the ceiling 1limit is

not exceeded.

o Monitoring results are subject to variability in
actual exposure from day to day as well as errors

in sample analysis.

o The action level is a recognized venchmark for other
provisions of the asbestos standard; introduction of
a separate benchmark to trigger a written compliance
program would only add needless complexity to the

standard.

(e) Methods of Compliance

L]

This recommended standard requires employers to insti-
tute engineering controls to the extent feasible to control
emplovee exposures to airborne asbestos fibers below Permissible
Exposure Limits. If engineering/administrative controls are
not effective in reducing exposures below the PEL, then respi-
ratory protective equipment must be used to meet the PEL.

Engineering controls, work practice controls, adminis-
trative controls, and personal protective equipment are the
three basic methods of exposure control utilized by industrial
hygienists. These terms are frequently misused, and for purposes

of this recommended standard, they are clarified:

SRS L e
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"Engineering Controls"“ employ mechanical means or
process redesign to eliminate, divert, dilute, contain; and/or
collect asbestos emissions at the point of generation. Examples
of this type of control ;nclude process isolation or enclosure;
employee isolation or enclosure; closed material handling
systems; product substitution or process redesign to eliminate
the contaminant, and dilution or exhaust ventilation.

"work Practice Controls" accomplish the same results as
engineering controls, but hely upon employees to repeatedly
perform certain activities in a specified manner so that airborne
asbestos concentrations are eliminated or reduced. This may be
accomplished as simply as instructing employees to keep lids on
containers, or to observe required hygiene practices. Good
work practices are often required in conjunction with engineering
controls; for example where employees perform an operation
utilizing an exhaust hood, they must perform their work in such
a way as to maximize the efficiency of the ventilation equipment.

Work practices also incorporate administrative controls
within their scope. Administrative controls simply involve
moving the employee to a place of lower exposure or reducing
wvork hours so that daily, time-weighted average exposures are
reduced. This type of control method does not act in any way

on the source of the emissions.

"Personal protective equipment” is a method of exposure
control that isolates the employee from the emission source.
Respirators are the primary type of personal protective equip-
ment used when the concern is protection from an inhaled
air contaminant.

The priority of control methods required by this rec-
ommended standard, i.e., use of respiratory protection only
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as a supplement to engineering controls and work practices or
as an interim measure while engineering controls and work
practices are being implemented, is consistent with the policy
approach taken in all prior air contaminant standards promul-
gated by OSHA. The rationale behind this approach is based
primarily on two principles. One is that protection of the
employee is usually most effectively attained by elimination
or minimization of the hazard at its source, which work prac-
tices and engineering controls are both designed to do. The
other is that methods which depend upon human behavior are
inherently less reliable than well-maintained mechanical methods.

Engineering control is usually the best method for
effective and reliable contrél of employee exposure to asbestos.
1t acts on the source of the emission and eliminates or reduces
employvee exposure without reliance on the employee to take self-
protective action. This method encompasses product substitution,
process or equipment redesign, process or egquipment enclosure,
exhaust or dilution ventilation, and employee isolation. Once
it is implemented, it protects the employee indefinitely, subject
to periodic preventive maintenance. Work practices also act on
the source of the emission, but rely upon employee behavior
which in turn relies upon supervision, motivation, and education
to make them effective. For this reason, work practices are
usually not as desirable & method as engineering controls, but
because the two methods often must be employed together to make
either one effective and because they are the only methods that
act to eliminate or reduce the hazard at its source, they have

been given equal status in the standard.

Administrative control, as a type of work practice, is
also included in thé group of primary methods of exposure con-
trol that must be used before respiratory protection. The
approach in this recommended standard is primarily a result of

Organization Resources CounselonsInc. 251 sueet. NV Washingion. DC 2o B
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recognizing the important role of work practices and clarifying
the definition of the term “work practices” to include fadmin—
istrative controls”. These terms have been somewhat ambiguous
in that the term "work practices" has been commonly thought to
include employee rotation or other administrative types of
control. However, OSHA's policy has generally been to deempha-
size the use of administrative controls because they not only
fail to eliminate the hazard but they expose more workers to
the. contaminant, although for shorter periods of time.

Respiratory protection, in most instances, may not be
as effective as engineering or work practice controls in re-
ducing employee exposures below the PEL. Respirators do,
however, serve a useful function where engineering and work
practice controls are inadeqguate. They can provide supple-
mentarv interim, or short-term protection, if they are properly
selected for the environment in which the employee will be
working. This is true if they are properly fitted to the
employee, maintained and cleaned periodically, and worn by
the employee when required as prescribed by the employers

respiratory protection program.

The language of paragraph (e)(1l) is intended to impose
on the employer the obligation to evaluate and implement feasible
-1y v:fective engineering/work practice controls before proceeding
to respiratory protection, OSHA's interpretation of "feasible”
and "effective” may vary from industry to industry, since
controls which are "feasible" and "effective” for one industry
segment may indeed not apply to another segment.

.

(f) Personal Protective Clothing’

This paragraph contains requirements that the emplover
provide protective clothing appropriate for the hazards associated

Organization Resources CounselonsinC. 25 I 8sueet, KAV anhingion, DC 2 3503
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with asbestos. The purpose is to assure that employees who
are exposed in excess of the PEL's or who become contaminated
with asbestos do not expose fellow employees to asbestos or
carry asbestos from the workplace into the home. Also, this
paragraph specifies that bontaminated clothing be removed in
change areas specifically established for removal of protective
clothingl In most instances, this change area will be located
immediately adjacent to the work area, thus administratively
controlling the wearing of contaminated clothing outside the
work area, and minimizing the duration of potential exposure

to asbestos.

The paragraph did not specify the frequency for which
protective clothing must be provided; this is dependent on a
number of variables (air concentration, surface contamination,
wet or dry state, etc.), and should be left to the employer
for administration. The paragraph does not specify the type
of clothing to be provided (e.g. synthetic, cotton). Due to
the diversity of environmental conditions encountered, the
scope of the work to be accomplished, work location, and other
factors, the employer should be allowed the flexibility of
utilizing appropriate types of clothing without compromising

emplovee health.

Although the paragraph specifies the use of protective
clothing when PEL's are exceeded, it should be recognized that
asbestos is frequently worked in a wet state 1o reduce air
levels below PEL's. "¥Wet" material could adhere to clothing.
"in this and other instances protection is required to minimize
employee's exposure to asbestos (as it dries, for example),
even though PEL's are not exceeded.

oo

~
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(g) Hygiene Facilities and Practices

The use of personal protective equipment and clothing
vill not achieve maximum protection for employees unless sup-
plemented with facilities and practices for personal hygiene.
The requirements of section (h) provide the basis for achieving
this protection while still allowing the employer sufficient
flexibility to adapt the basic requirements to individual fa-

cilities.

Change arcas should be provided for the removal of protective
equipment and clothing at fixed work locations. It is both
practical and good hvgiene practice to require change areas at
these fixed locations. The basic object of the change area
requirement is to minimize contamination of non-asbestos work
areas or other facilities used by employees. In the case of
non-fixed vork areas. or mobile emplovees and crews, fixed
change areas such as locker rooms are not only impractical,
but mav defeat their intended purpose if employees have to
travel any distance in their contaminated clothing. In cases
such as these, a more practical solution is to remove pro-
tective clothing such as coveralls at the completion of the
task for which they were required. The contaminated clothing
can then be placed in appropriate containers either for reuse,
laundering or disposal. This approach will minimize contam-
ination of public areas or vehicles in the case of mobile work

forces.

The requirement for washing facilities provides those

elements that are necessary for employvee protection whenever

employees are required to use respirators or wear protective

clothing. The essential element is that employees wash all

exposed areas. The small incremental gain in protection that

may be afforded by requiring shower facilities and mandatory v

taking of showers would be pegligible at best. Foeed
Organzation Resources CounselorsinC. 16251 sieet KW Washington, DC 2KK0n
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The requirement for storage of clothing is flexible in
that it does not mandate one method over another. The basic goal
is to prevent contamination of street clothing and clothing
which may be worn by another employee. This requirement may be
satisfied by provision of special lockers or special containers

The requirements for laundering are straightforward and
intended to provide protection for fellow employees, laundry
personnel and the general public. The requirements do not
preclude the use of disposable protective clothing, provided
that such contaminated clothing is placed in sealed containers
and appropriately labeled prior to disposal.

(h) Method of Measurement

A variety of analytical techniques have been used to
quantify asbestos fibers in air samples. All of the methods
that have been used have some limitations. Utilization of the
membrane filter method at 400-450X magnification is recommended
for a number of reasons: 1) most historical data is based on
this method and relating newv exposure data to old is important
in evaluating control measures and epidemiological information.
2) other available methods (Electron Microscopy, X-Ray Diffrac-
tion, Differential Thermal Analysis) require highly specialized
techniques and other costly equipment not generally available.

(i) Monitoring

An initial determination must be made in workplaces
where asbestos is present or used to evaluate whether poten-
tially hazardous concentrations of airborne asbestos fibers
may be present. This determination may be based upon past
sampling data or professional judgement, taking into account v s

A e e

work practices, the asbestos form, engineering controls, the
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amount of asbestos present, etc. Such determinations should
be kept in written form., outlining the rationale used. This

initial determination is the basis for whether or not monitor-

ing is required.

If the initial determination indicates that emplovees
mayv be exposed at or above the action level, initial monitoring
must be performed to determine exposure levels. This monitoring
must be done to determine whether other provisions of this stan-
dard need to be followed to protect the health of the emplovees
expésed. 1f sufficient sampling data exist for similar Jjobs
performed under similar conditions such that reasonable estimates
of exposure mav be made based on sound statistical analysis,

initial monitoring need not be performed.

1f, as a result of initial monitoring, it is found that
th- PEL is exceeded. sampling should be repeated with such
frequency that true exposures to the employees may be determined.
Specitic intervals for sampling are not required because of
the variation in the frequency and tvpes of exposure. It
would make no sense to require the same sampling frequency for
regular and infreguent exposures, for examplé, maintenance

personnel engaged in periodic work involving asbestos containing

materials.

(i) Caution Signs and Labels

1. Caution signs: This paragraph is reworded slightly,
but is not substantially different from the current

OSHA standard.

2. Sign specifications: This proposal simplifies the
sign requirements and eliminates unnecessary detailed
specifications in favor of a more performance oriented

Onganization Resources Counsclors,inC. w25 i St N Washingion D Xkxn
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approach. This new specification contains a very

clear warning, which is more strongly stated than the
one presently required. It also allows flexibility
concerning other instructions which may be included.

This places the burden on the employer to make certain
.that the signs will be appropriate for each particular
situation. This approach, when coupled with the required
employee training programs will offer greater assurance

of emplovee protection than the current one.

3. Caution labels: This paragraph is unchanged from the

present standard.

4. Label specifications: The wording of the warning
label has been made more explicit and upgraded from
a mere "caution" to "danger". The fact that the
greatest hazard is the cancer risk is specifically
stated. The recommended standard also permits (and
thereby encourages) additional warnings or instruc-
tions to appear on the label, provided thev do not

diminish the overall warning.

(k) Housekeeping

This section is designed to assure that asbuestos ex-
posures will not result from poor handling practices. Specific
direction is provided to emplovers regarding handling and

disposal of asbestos waste.

(1) Record Keeping

This section imposes on employers a duty to maintain
records of personal and environmental monitoring. These
requirements arc more specifically defined in 29 CFR. 1910.20. RGNS

Organizalion Resources Counsclorns,iNnC. K251 Stecet, MW Washington, DU 200
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Thus, the recordkeeping requirements herein are consistent with
those generally applied by OSHA.

Emplovee exposure records must be provided upon reguest
to employees, designated fepresentatives. and the Assistant
Secretarv. This requirement assures that employvees and their
designated representatives can obtain access to these records
for purposes of diagnostic investigations and to identify
instances where employee exposure to asbestos many have occurred.

(r) Emplovee Notification

This paragraph requires that emplovces be notified of
their exposure. The emplovee has a right 1o know to what
extent he or she is exposed, and the emplover has an obligation

to make this information available to the employee.

workers have an important part in the overall effort
1o reduce and maintain exposures at acceptable levels. When
the worker is aware o personal exposure, he or she can better
understand the reasoning behind the controls used to reduce

exposures and make a better effort to utilize these controls

1o the fullest.

Although this information is available to the emplovee
through 29 CFR 1910.20, the benefits to be gained from additional
notitication can outweigh the clerical or other costs of such

notification.

Personal protective equipment is not taken into
consideration when determining if an employee has been exposed
ahove established limits. Personal protective equipment is

less effective if 1t is not properly worn or if it malfunctions.

-
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Making employees awvare of exposures will encourage them to take
an active part in maintaining and properly wearing personal

protective equipment as part of the overall effort.

Emplovees exposed'to the same contaminants as those
specificallyv monitored are to be notified of representative
exposures. This will enable such persons to take an active role
in the use of engineering controls and personal protective

equipment.

The mechanism of, and a specific time limit for, notifi-
cation are left to the discretion of the employer. Maximum
benefit trom emplovee notification will be realized when employees
are notified as soon as possible. It is left to the discretion

of the emplover to use the most effective means of notification.

(n) Training

1. Tnis paragraph corrects an oversight in the cur-
rent standard by adding a requirement for employvee
training. Training is essential to assure that em-
plovees are aware of hazards due to asbestos and are
capable ot performing their work in a way which will

proteét themselves and others.

Formal training is to be required for all emplovees

who have exposures above the action level, since these
will be the persons most directly involved with asbestos.
Formal training is not required for other emplovees

who may also work in places where asbestos is present,
but whose exposures are below the action level. This

is partly due to the lower risk involved, but is mostly
because asbestos is present in some shape or form in

so many workplaces that it would be impossible to

Organization Resaurces COUNSElOnING. 1251 St AL Washington. DC 2000, e S
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provide formal training to everyone who might at some
time encounter it. The spectrum of possible exposure

would range downward from the action level to zero,

and some clear cutoff is needed to identify who is to

be placed in the formal program.
The program should be in writing to document that

it covers all the necessary points, and to assure that

all the necessary training is provided to each emplo

The elements of the training program are listed, but
all are worded in performance language. Since the

program is in writing. OSHA would be able to verify
the adequacy of training in each aspect. Still, the
emplover would be tree to tailor the training to the
needs of the employees for the particular operations
in which thev were involved. The six topics listed

are considered the minimum for an effective program.

To assure that training stayvs up-to-date, some progr

vee.

am

of refresher training is necessary. Annual refresher

training is the minimum to assure an on-going, effective

program.

To assure that all exposed emplovees are properly trained,

and that no one is overlooked, it is proposed that all

training sessions be documented.

In keeping with OSHA's general practice of assuring

employee access to standards, it is proposed that this

standard be made available te them. Posting of the

standard is optional, since it would not be necessary

as long as a copy is readily obtainable.

Organization Resources Counsefors InC. 1625 15treet, KW Washingion. DC X
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(o) Medical Surveillance

Exposure to asbestos can result in three major phys-
iological problems for humans who have inhaled sufficient
quantities. The first and least serioué condition is asbes-
tosis, which was first recognized as a scientific entity at
the beginning of this century. Asbestosis takes the form of
an interstitial pulmonaryv fibrosis, has been shown to be related
to the levels of asbestos containing dust in the workplace and

to be dependent upon the duration of exposure.l03

Lung cancer is the second of the triad of diseases asso-
ciated with occupational exposure to asbestos fibers. Persons
exposed to asbestos have & much greater chance of developing
lung cancer if they smoke cigsarettes. According to some sources
as much as 87 times more lung cancer risk can be predicted for
asbestos workers who are also heavy smokers.104

The third major disease that may result from exposure to
asbestos fibers is malignant mesothelioma of the pleura (or
peritoneum). Unlike asbestosis and lung cancer, mesothelioma

is both more difficult to diagnosis and less sensitive to dose.105
Medical surveillance, of coursfs, does not protect an em-
plovee from the potential effects of inhaled asbestos fibers,
it cannot reverse the course of any of the three diseases
_briefly discussed above, and there are no fail-safe means of
early diagnosis. For asbestosis in particular, there are no
standardized criteria for diagnosis. "In the individual case,
the recognition of the presence of adverse effects of exposure
to asbestos dust inhalation is a judgement of probability.“lo6

Because 0f the extensive-time lag between exposure and

the development of symptoms, the physician is faced with a severe
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dilemma in attempting to intervene 1o either prevent undue ex-
posure or suffering. This is not to say that the occupational
phvsician charged with the care of individuals who are exposed
to asbestos fibers can do_nothing, but rather, that it is wrong
to expect medical surveillance to circumvent the effects of
exposure. The prime role of the physician dealing with an
ashestos exposed population is to insure that those who are

hired are suitable to the employment in the first place.l07

The pre-placement medical evaluation should be designed to
deternine the suitability of the individual for the job and
vice~versa. Individuals with a previous history of exposure to
asbestos or a history of employment in professions such as
mining or quarrying or who may have already existing chronic
obstructive pulmonary disease should be counseled to avoid

further exposure.

Apart from identifying the individual ill-suited to employment
in a job where they mayv be exposed to asbestos fibers, it is
important to establish baseline data for longitudinal prospective
follow~-up. It is important to emphasize the principle of using
the medical surveillance and evaluation record of each emplovee
in such a way that the individual acts as his or her own biological
monitor. In this way, the observant phvsician may be able to

detect the earliest signs of developing asbestos related disease.1°3

A worker's clinical, radiological and pulmonary function
readings must be carefully compared to detect changes and
trends. In this regard, it is particularly important to have a
thorough and rigorous initial or pre-emplovment examination.
Any deviations from past records that cannot be explained,
must be carefully considered. even if there is no recognizable

disease entity present.

Organization Resources Counselorsine. 1251 Srieet. NW - Washingion 1) Xkim AR SA
N el A
UCC 009877
Union Carbide trial exhibit UC-4191: D. i itti
D. K. Mattheis to ORC Asbestos Task Force Transmitting the ORC Recomme... Published by AsbestosClaims.Law

ACL Doc 18785 - Page 59 of 115
g asbestosclaims.law/library/18785/59


https://asbestosclaims.law/library/18785/59

) 6-3-83
51

During the pre-placement evaluation, the physician should
take the opportunity to counsel the prospective employee con-
cerning the known facts about the hazards associated with
cigarette smoking and asbesto§ exposure, individually or

collectively.109

The object of periodic medical evaluation is to look for the
possibility of disease, to determine any changes in the physical
condition. physiological status, and radiological appearances
of the individual. Additionally, the physician should re-evaluate
the suitability of the empioyee to continue in the same job. and
attempt to determine changes in workplace conditions. During
the evaluation., the examining physician should concentrate upon
the early phvsical signs associated with pulmonary fibrosis,
such as bilateral end-inspiratory fine crackles at the lung

bases, finger clubing and breathlessness. 110

The aim of serial x-rays is to develop & continous record of
an individuals radiographic status so that the earliest changes
may be detected, and where necessary the individual advised to
consider alternative emplovment. The most common characteristic
change found is basal diffuse interstitial fibrosis. Although,
pleural lesions are often the first radiological indicator of
exposure to asbestos, it has been shown that pleural changes are
mnst closely related to length of exposure, irrespective of

dose.111

If an individual shows solid radiographic evidence of diffuse
pulmonary fibrosis, even if minimal, he or she should be advised
that further exposure can only lead to worsening of the condition
with time. The greater the cumulative exposure, the greater the
risk of progressive pulmonary fibrosis. Because the development
of lung cancer in asbestos exposed persons has been firmly linked
to dosc, any additional exposure to asbestos can only increase

the risk.112 Sy
. " ’ T ——= I
Organzation Re 725 JsunselorsinC. w25 Estreet, AW Washington. DC 20000
UCC 009878
Union Carbide trial exhibit UC-4191: D. K. Mattheis to ORC Asbestos Task Force Transmitting the ORC Recomme... Published by AsbestosClaims.Law

ACL Doc 18785 - Page 60 of 115 asbestosclaims.law/library/18785/60


https://asbestosclaims.law/library/18785/60

6-3-83 .

52

Over the last tew years, the use of computed tomography (CT)
for the diagnosis of asbestosis and asbestos related diseases
has become more popular. Indeed, the use of CT has been shown
to demonstrate the presenbe of asbestos related lesions in the
lungs more readily than conventional roentgenograms. Although
not yet in common practice, this technique can be of assistance
in the early diagnosis of asbestos related changes in the lungs.
By the time the changes of asbestosis have become visible on

conventional chest x-rayvs, the changes on CT scan appear gross.113

Early detection of any of the signs of adverse physiological
response 1o asbestos fibers should be a prime consideration of
any medical surveillance program. One group that studied several
groups of factory workers who had been exposed to asbestos, de-
veloped an index of the earliest signs that would indicate that
the lungs of a worker were adversely affected, whether from

asbestos exposure or not. The list is as follows:

a. Late inspiratory crackles in the lower third of the
thorax which do not clear on coughing or on any sub-

sequeni examination.
b. Hadiological pleural shadowing (with or without calcification).

¢. Radiological parenchymal changes in the lower half of

the lung fields.

d. Vita) Capacity more than 20% below the predicted value,
with the FEV]/FVC remaining over 0.70.

e. Vital Capacity falling faster than predicted by 20% or
more without concomitant increases in the Functional

-

Residual Capacity.
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f. Single Breath Gas Transfer Factor 20% or more below

the predicted value.

g. Gas Transfer Factor falling faster than predictéd by
20% or more.

h. FEV,/FVC less than 0.70.114

Of tnese eight svmptoms the one least useful and most
suspect is the FEVy/FVC that is less than 0.70. The reason is
that although the FEVy/FVC less than 0.70 accounted for 34% to
40% of all effect occurrences. it did not correlate with ex-
posure. Thus, these authors conclude "that FEVy/FVC less
than 0.70 is an inappropriate criterion of an adverse effect
of asbestos."116 Another author commented that, "It is
recognized that the commonest cause of obstructive lung disease
as measured bv diminution of FEVI/FVC is cigarette smoking"l15

The tinal value of the medical survejillance efforts that an
organization makes on behalf of its employees depends upon the
manner and thoroughness with which it is performed. Medical
surveillance for asbestos exposed persons is of necessity a
lite long aftair, and it is thus most important to start it
oi{ properly. Without proper baseline studies, much of the

value of the later work may be lessened or lost.

Every effort thould be made to standardize diagnostic tech-
. niques among all participating physicians. Standard criterisa
for the evaluation of radiographs should be adopted at the
earliest moment and continued in use as long as reasonable to
give continuity to efforté. Finally, it is very important that
the physician caring for the asbestos exposed worker be awarce
of not only the epidémsoloxy. etiology., pathogenesis and therapy
of asbrstos related disease, but that he or she should also be
aware of the conditions that prevail on the job site.

ZC — - < )
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6/3/83

Recommended Revision of 1910.1001

(a) Scope and Application.

(1)

(2)

This section applies to all occupational exposure to
asbestos except as provided in paragraph (a)(2).

This section does not apply to construction work as
defined in 29 CFR 1810.12(Db).

(b) Definitions.

For the purpose of this section,

(1)

(2)

(3

(4)

"Asbestos” A term applied to six naturally occuring minerals
that are used commercially for their desirable physical
properties which are in part derived from their asbestiform

habit. These minerals are:
(a) The serpentine mineral chrysotile;

(b) The amphibole mineral grunerite asbestos (also
referred to as "amosite'});

(c) The amphibole mineral riebeckite asbestos (also
referred to as “"Crocidolite”;

(d) The amphibole mineral anthophyllite asbestos;
(e) The amphibole mineral tremolite asbestos;

(f) The amphibole mineral actinolite asbestos.

“Asbestos fiber” means a fibrous form of asbestos,
longer than 5 micrometers with a length-to-diameter
ratio of at least 5 to 1, and with a maximum diameter
of 3 micrometers.

"Assistant Secretary® means the Assistant Secretary
of Labor for Occupationsl Safety and Health, U.S.
Department of labor, or designee.

"Director™ means the Director, National Institute for
Occupational Safety and Health (NIOSH), U.S. Dept.
of Health and Human Serv{ces (DRHS) or designee.
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Union Carbide trial exhibit UC-4191: D. K. Mattheis to ORC Asbestos Task Force Transmitting the ORC Recomme...

ACL Doc 18785 - Page 70 of 115

UCC 009888

Published by AsbestosClaims.Law
asbestosclaims.law/library/18785/70


https://asbestosclaims.law/library/18785/70

(5)

(6)
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(8)

(9)

(10)

(1)

(12)

62

nAction Level” mecans employece exposure to airborne
asbestos at or above 0.1 fibers per cubic centimeter
of air averaged over an eight hour period.

“Competent Person” An tfndividual who by virtue of -
education, training, or experience with asbestos
is qualified to make determinations as required in
this standard.

"Exposure" means the actual concentration of airborne
asbestos fiber that is present in the inspired air.

"practical”™ means capable of being applied using existing
technology in a8 cost effective manner.

"written Policy” means a written document defining
company approaches to and assigning responsibility for,
reducing employee exposures to airborne asbestos.

»aAdministrative Control™ means action on the part of

the employer that moves the employee to a place of lower
exposure or reduce work hours so that daily time-weighted
average exposures are reduced.

"Engineering Controls” means the employment of mechanical
methods or process redesign to eliminate, divert, dilute,
contain and or collect asbestos emissions at the point

of generation.

"work Practice Controls” means instructing employees to
repeatedly perform certain activities in a specified
manner so that airborne asbestos concentrations are
eliminated or reduced.

(c) Permissible Exposure to Airborne Concentrations_of Asbestos

Fibers

(1)

(2)

The eight hour time weighted average airborne concen-
tration of asbestos fibers to which any employee

is exposed shall not exceed 0.5 fibers per cubic
centimeter of air as determined on the basis of the
sampling and analytical method prescribed in this
standard.

For general industry, compliance with this standard

shall be achieved over a period of 12 months from the
effective date of this standard.
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(3) For asbestos producing or manufacturing industries
compliance with this standard shall be as follows.

(a) VWithin one year from the effective date of this
standard, a PEL of 1 fiber/cc shall be achieved.

(b) V¥Within four years from the effective date of the
standard, a PEL of 0.5 fibers/cc shall be achieved.

(4) "Ceiling level” means the level above which employees
shall not be exposed. No employee shall be exposed to
airborne concentrations of asbestos fibers in excess
of 10 fibers per cubic centimeter of air as determined
over a sampling period of 15 minutes, by the sampling
and analytical method prescribed in this standard.

(d) Compliance Policy

¥hen initial monitoring as decribed in Paragraph (1)(1)

of this section indicates that employees are exposed at
or above the Action Level as described in paragraph (b)
(5) of this section, employers shall establish and imple-
ment a written policy to assure that exposures to airborne
asbestos do not exceed the limits prescribed in paragraph

(¢c) of this section.

(e) Methods Of Compliance

(1) Engineering controls: Engineering Controls shall be
used to meet exposure limits to the extent practical.

(2) V¥Yhere engineering controls are not practical or are
ineffective, appropriate administrative controls, work
practice controls and approved respiratory protective
equipment must be used to meet the exposure limit
described in paragraph (c) of this standard.

(3) Exhaust ventilation: V¥Where local exhaust ventilation
is utilized to attain compliance, an adequate maintenance
schedule shall be established and sufficient inspections
shall be performed to ensure that it is operating &s
required.

(4) Work practices, wet methods: Insofar as practical,

asbestos and asbestos containing products shall be
handled and worked in a wet state, except when doing
s0 would create a hazard greater than that posed by

the asbestos.

ool
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(5) Respiratory Protective Equipment
(a) Respiratory equipment used must be of a type approved
by current regulations for the certification of res-
pirators. Use must be in accordance with 29 CFR
1910.134 and the following table: :
Table 1 -- Permissible Respirators
Type of Respirator Limits as a multiple
of TWA or Ceiling
PEL.
1. Disposable ----—=r---—se-scecc——- Up to 5X
2. Half-face;, air purifying --------- Up to 10X
, 3. Full-face; air purifying---------- Up to 50X
‘ 4. Full-face; povered air purifying-- Up to 100X
5. Full-face; pressure demand or
continous flow, air supplied. ---- No limit.
(1) Other types of respirators approved under applicable

(2)

regulations may also be used.
Establishment of a respirator program.
(a) The employer shall establish and maintain a

respirator program in accordance with 29 CFR
1910.134.

(f) Personal Protective Clothing

(1)

(2)

Special clothing: The employer shall provide and
require the use of clothing, such as coveraslls, or
similar whole body clothing, head coverings, gloves

and foot coverings for any employee exposed to airborne
concentrations of asbestos fibers, which exceed the
limits prescribed in Paragraph (c) of this section,

or wvhere personal clothing may become contaminated.

¥Yhere employees clothing becomes contaminated with
asbestos fibers in the course of assigned work, con-
taminated clothing shall not leave the workplace except
as discussed in paragraph (g)(4) of this section.

Orpanization Resources Counselons inc. w25 1 Sreet KL Washington X0 2000
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(3) At fixed locations, all protective clothing and equip-
ment shall be removed only in change areas required by
paragraph (g)(1) of this section.

(g) Hygiene Facilities and Practices

(1) Change Areas: At.any fixed place of employment, change
areas shall be provided for any operation in which
employees are exposed to asbestos fibers in excess of
the PEL or where protective clothing is required by
this standard.

(2) W¥Washing Facilities: Washing facilities shall be provided
for all employees required to wear respiratory protective
equi pment or personal protective clothing by Paragraphs
(e) and (f) respectively of this section. As a minimum,
such employees shall be required to wash all exposed parts
of their bodies.

(3) Clothes Storage: ¥hen an employee is required to store
items of work clothing for reuse, the employer shall
provide separate containers for each employee, SO
separated or isolated as to prevent contamination of
the employee’'s street clothes by work clothes.

(4) Laundering:

(a) Handling and laundering of asbestos contaminated
clothing shall be done in such a manner as to
prevent the release of airborne asbestos fibers
in excess of the exposure limits prescribed in
paragraph (c) of this section.

{(b) Any employer who gives asbestos-contaminated cloth-~
ing to another person for laundering shall inform
such person of the requirement in (a) of this sub-
division to effectively prevent the release of
airborne asbestos fibers in excess of the exposure
limits prescribed in paragraph (c) of this section.

(c) Contaminated clothing shall be transported in

sealed impermeable contajiners, and labeled in
accordance with paragraph (jJ)(3) of this section.

(h) Method of Measurement

Airborne concentraiions of asbestos fibers shall be determined
by the membrane filter method at 400-450 X (magnification)
(4 millimeter objective) with phase contrast illumination or

an equivalent method approved by the Director.

T R
L S
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(1) !gpitoring

(1) Initial Determination: Where asbestos or asbestos
containing materials are present or used in the -work-
place, a competent person shall determine whether
employees may be exposed at or above the Action Level.

(2) Initial Monitoring: 1If the initial determination shows
that employees may be exposed to asbestos at or above
the Action Level, then the employer shall perform
monitoring to determine whether any person is exposed
to airborne asbestos fibers in excess of permissible
limits.

(3) Past data may be used to comply with Paragraph (1)(2)
provided that the data was derived using the sampling

. and analvtical techniques prescribed in this standard,
and that the operation for which the initial determin-
ation was performed has not significantly changed with
respect to asbestos concentrations.

(4) Sampling frequency: 1f, after the initial monitoring
required by subparagraph (1)(2) of this paragraph,
it is found that the PEL is exceeded, sample collection
shall be of such frequency and pattern as to represent
with reasonable accuracy the levels of exposure of em-~-
ployees.

In no case shall the sampling be done at intervals greater
than six months for employees whose exposure to asbestos
exceeds the action level.

(5) Representative Monitoring: Sampling qhall be conducted
in a manner which assures that results are reasonably
indicative of the employee's exposure(s).

(6) Employee Observation Of Monitoring: Affected employees,
or their representative, shall be given a reasonable
opportunity to observe any monitoring required by this
paragraph and shall have access to the records thereof.

(j) Caution Signs and Labels

(1) Caution Bigns: Caution signs shall be provided and dis-
played at each location where airborne concentrations
of asbestos fibers may be in éxcess of the limits pre-
scribed in Paragraph (c) of this section. Signs shall be
posted at such & distance from such a location so that an
employee may read the signs and take necessary protective
steps before entering the area marked by the signs.

Orpanization Resources Counselors NG, h25 I Sicel, N Washington 130 ARER:
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(2) 8Sign Specifications: The warning signs required by this
subparagraph shall be clearly legible and explicitly
state, ASBESTOS, DANGER, CANCER HAZARD! Other infor-
mation necessary to protect employees may also be dis-
played, provided it in no way detracts from or diminishes
the primary warning.

(3) Caution Labels: Caution labels shall be affixed to all
rav materials, mixtures, scrap, waste, debris, and other
products containing asbestos fibers, or to their con-
tainers, except that no label is required where asbestos
fibers have been modified by a bonding agent, coating,
binder or other material so that during any reasonable
forseeable use, handling, storage, disposal, processing,
or transportation, no airborne concentrations of asbestos
fibers in excess of the exposure limits prescribed in
Paragraph (c) of this section will be released.

(4) Label Specifications: The caution labels required by
subdivision (k)(3) of this subparagraph shall be printed
in letters of sufficient size and contrast as to be
readily visible and legible. The label shall state:

ASBESTOS
DANGER
CANCER HAZARD!

Contains Asbestos Fibers
Avoid Creating Dust

Additional warning data may also be included provided
it does not significantly detract from or diminish
the primary warning.

(k) House Keeping

(1) Cleaning: All exposed surfaces in anyv place of employv-
ment shall be maintained as free as practical of accum-
ulations of asbestos f{ibers,

(2) Waste disposal: Asbestos waste, scrap, debris, bags,
containers, equipment and asbestos-contaminated clothing,
consigned for disposal, which may produce in any reasonably
foresceable use, handling, storage, processing, disposal,
or transportation, airborne concentrations of asbestos
fibers in excess of the exposure limits prescribed in
Paragraph (c) of this section shall be collected and
disposed of in sealed impermeable bags, or other closed,

,,,,,,

impermeabdble containers. .
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(i) Record Keeping

(1) Every employer shall maintain records of any personal or
environmental monitoring required by this section. Re-
cords shall be maintained as in 29 CFR 1910.20 and shall
be made available upon request to the Assistant Secretary
of Labor for Occupational Safety and Health, the Director
of the National Institute for Occupational Safety and

Health, and their authorized representatives.

(2) Access to records: Employee exposure records required
by this paragraph shall be provided upon request to

employees, designated representatives, and the

Assistant

Secretary in accordance with 28 CFR 1910.20 (a)-(e) and

(g)-1.

(m) Emplovee Notification

Any employee found to have been exposed (without regard to

personal protective equipment) to concentrations of

asbestos

fibers in excess of 1limits prescribed in Paragraph (c) of
this section shall, after receipt of analytical results, be

notified of the exposure &s soon &S practical. The

employee

shall also be notified of corrective action being taken.

Emplovees who the employer reasonably believes were
exposed, above the PEL (Paragraph (C)) but who were
monitored, shall also be notified.

(n) Training

also
not

(1) Each employer whose employees are exposed above the
Action Level shall have a written training program.

(2) The following elements shall be addressed in any training

program:

(a) The requirements of this standard.

(b) The contents of the written compliance plan.

(c) The bazardous properties of asbestos

(0) The engineering controls and work practices
established to minimize employee exposure.

(e) The effective use of personal protective

equipment supplied.

(f) Safe work procedures for handling sasbestos

‘or asbestos containing materials.

-

Orpanization Resources Counselonsint. kIS 1 sieet AW Washmgton DC Xkxn Cnee

UCC 009895
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(3) Training shall be repeated annually for all exposed
employees.

(4) All training given to individual employees shall be
documented, to include date and content.

(5) This standard shall be posted, or otherwise made
available to all exposed employees.

(o) Medical Surveillance

(1) The employer shall institute a medical surveillance
program for all employees who are exposed to airborne
concentrations of asbestos fibers in excess of the action
level for more than a total of 30 days per year.

(a) The employer shall assure that all medical
surveillance is performed by persons under the
supervision of a licensed physician. Minimal
training guidelines (non-mandatory) for physicians
supervising the medical surveillance of asbestos
exposed persons are briefly outlined in Appendix D.

(b) Persons other than such licensed physicians, who
administer the pulmonary function testing required
by this section, shall complete & training course
in spirometry sponsored by an appropriate academic
or professional institution.

(2) Preplacement: The employer shall make available to
each exposed employee, at the employers cost, an
appropriate medical evaluation relative to exposure to
asbestos, as defined in (p)(1), prior to first employment
or reassignment from other duties in such conditions,
no later than 30 calendar days from the date of first
employment or reassignment.

(a) Such examination shall include, as a minimum, a
questionnaire, to elicit symptoms of respiratory
disease (Appendix A-1), pulmonary function tests
of ventilatory capacity including forced vital
capacity (FVC) and forced expiratory volume at 1
second (FEV 1.0), and a chest roentgenogram,
(see Appendices B-1) and B-2)). Pulmonary func-
tion tests shall be administered and interpreted
in accordance with appropriate professional
specifications, see Appendices C-1) and C-2).

o . \:;
Organization Resources Counsalon, NG 5 st N\ Mashingion 1C 200K
UCC 009896
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(3) Periodic Evaluations: Every employer shall make
available a medical evaluation relative to exposure to
asbestos to each employee in accordance with the schedule

in Table 1.

(a) Periodic medical evaluations shall be made avail-
able for the duration of employment, regardless
of future workplace exposure levels.

(b) The periodic evaluation shall include & question-
naire to elicit symptomatology of respiratory
disease, (Appendix A-2)) pulmonary function tests
as in (p)(2)(a) and a chest roentgenogram (poster-
jor-anterior 14 x 17 inches). The frequency of
each procedure shall be as required in Table 1.
Chest roentgenographic examinations shall be made
in accordance with appropriate professional speci-
fications, see Appendix B-1 and 2. Pulmonary
function tests shall be administered and inter-
preted in accordance with appropriate professional
specifications, see Appendix C-1 and 2.

(4) Termination of employment: The employer shall make
available a medical evaluation within 30 calendar days
before or after the date of termination of employment
of any employee who has been exposed to airborne con-
centrations of asbestos in excess of the action level
(0.1 fiber/cc) for more than a total of 30 eight hour
davs in the preceding 12 month period. The evaluation
shall be in accordance with and comparable to the
requirements of the periodic evaluations stipulated in
(p)(3). VW¥here a periodic evaluation has been completed
during the preceeding 12 months, no further evaluation
is required.

(5) Recent evaluations: No medical evaluation is required
of any employee who has been evaluated in accordance
with this section within the past 12 months.

(6) Employee Notification: Any abnormality or evidence of
disease found during the medical evaluation shall be
communicated to the employee within 30 calendar days
by the evaluating physician.

Orpanzation Resources Counsclors,INC. 1625 E S, AWV Wadhington (X XRrm
UCC 009897
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(7) Employer Notification: ¥ith respect to each examination
required by this paragraph, the employer shall obtain
a written opinion from the evaluating physician. The
written opinion shall not reveal specific findings or
diagnosis unrelated to occupational exposure to asbestos

fibers. The physicians opinion shall contain the
following:

(a) The physician shall state wvhether the individual is
qualified to perform assigned duties.

(b) Any recommended limitations upon the employee's
exposure to asbestos fibers, or upon the use of
protective clothing and equipment such as res-

. pirators;

(c) A statement that the employee has been informed by the
physician of any medical conditions which require
further examination or treatment.

(8) Medical Records: The employer shall keep an accurate medical
record for each employee subject to medical surveillance as
required by this section and 28 CFR 1910.20.

(9) Employee Access to Medical Records: Employee access to
medical records whall be in accordance with the relevant
paragraphs of 29 CFR 1810.20.

Oppr\;_:.‘,‘l:‘ Re<-urces CounselorsinC. w251 Steet. NV Washingtan DC XKKin N 2
UCC 009898
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NON -MANDATORY
: INITIAL MEDICAL EXAMINATION
PRIVATE AND CONFIDENTIAL

72

ALL INFORMATION OBTAINED IN THE STUDY WILL BE KEFT CONFIDENTIAL
AND USED FOR MEDICAL PURPOSES ONLY. Your persond physician will be informed sbout the
tes51 resulys if y ou demge.

18

16

-~ O W A

. Sern

NAME
SOCIAL SECIRITY & .

—- e — —— e ——— i ———— —

CLOCK NUMBER — e
1

PRESENT OCCUPATION
PLANT
ADDRESS

(2p Code)
TELEPHONE NUMBER
INTERVIEVWER

DATL

Date of Birth e ey e s i

22 23 24 2% 26 27
MO DAY YR

Month Day  Year

Place of Birth

. Male .

. Female .
What 18 yous marital status® . Single
. Marned

)
2
]
2
3. Widowed
4
1
2
3
[ ]

. Separated/Duvorced

. Whte
Bisch

. Asian 6. Indran

. Bispanac 8, Other

Race

What 0 the highest grade completed in chool”
(For exempie 12 years v complenon of high school).

Organzation Resources Counselors inc

WIS Steret, N
UCC 009899

Washingion X
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Organization Resources Counselon,int. 1251 seet, ALV Washingion D 2

OCCUPATIONAL HISTORY

17A. Have you ever worked full time (30 houn per .Yes __ 2 No___
week or mose) for 6 months or more?
IF YES TO 17A:

B. Hase you ever worked for 3 year or more in 1 Yes___ 2 No__..
any dusty job? 8. Docs not apply
Specify job/indusry Total ycars worked
Wasdust exposure: 1. Mild 2. Moderate __. 3. Severe __.?

€. Have you ever been exposed to gas or chemical! 1. Y 2. No__
fumes in your work? -

Specify job “indusry Toal yeans worked ______
Was eaposure. 1. Mild 2. Moderate ____ 3. Severe __.?
D. What has been your usual occupation or Job —the one you have worked at

the longest?

1. Job occupation:
2 Number of vears emploved in this occupation
$ Poscion job title
4 Businen, Hirld. or industry

(Record on hines the yean in which you have worked in any of these industries,
ep 1960-3969)

Hasve you ever worked

v

E elnamine” ...

. e insquarn” ..

F
G ®Inafoundn” e
H

® in s portery” ...

1 ¢ Inacotton. flax or hemp mal?

oooooog
ocoonoo¥

] ® Yot abesios®
18. PASTMEDICAL HISTORY YES NO
A Dc you connder younsell 10 be in good MR <ooeerraccrecmreimrarsmsssons o D
I *NO™ sisie reason.
B Have you any defect of vinion® D O
) “YES™ s1ate narure of defecy.
€ Have v ou sny hearing defect® R O O

11 “YES™ s1ate nature of defect.
D. Are you suffening from or have you ever suffered from
Epikepey o1 Nity, seizures, convuluons)”

» o 0
b. Rhtumanc feves” 0o O
¢ Kidney @rsease® O D
4. Bladder dnense” D O
¢. Dubans® O D
1. Jaundie® 0O O

UCC 009900
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19. CHEST COLDS AND CHEST JLLNESSES

19A. H you get a cold. does it usually go to your 1. Ys___. 2. Noo
chest? (Usually means more than ¥ the time.) 3. Don’t get colds

20A. During the pan 3 yeans. have you had any 1. Yes ___ 2 No__ ..
chest illacues that have hept you ofl work, in-
‘doors at home, or in bed?

. IF YES TO 20A:
B D.d you produce phlegm with any of these 1. Yes ___ 2. Ne
chese itincwes? 8 Docsnotapply

C. In the last 3 yean. how many such ilinesses, Number of illnesses|
with {incressed) phlegm. did you have which —— No such ilinemes

L - lasied 3 week or more? 8 Docs not apply
2). Did you have any lung trouble before the age 1. Yoo 2. No___
of 16?
22, Hase vou ever had any of the following?
YA Asnacks of bronchitis? 5. Yo ___ 2 No.

_____FYESTO 1A !
B. Was it confirmed by » doctor? 1. Yo 2. No____
8. Does noc apply

C At what age was your first attack? e Age in yean
88 Does not apply

2A  Pneumonia (include bronchopneumonia)® 1. Yes . 2. No___

_____IF YES TO 2A _
B Wit confirmed by & doctor? 1. Yes . 2 No___
8. Does not apply
C A: what age did you first have u? Age in yean
88 Docs not apply

SA Hay fever? 1. Yes —_ 2 No
IF YES TO 3A
B Was 1t conflirmed by 3 docror? 1 Yes___ 2 No__

8 Does not apply —

C At whai age did it san? —— Age in yean
83 Docs not apply |

| .

234 Have you ever had chionic bronchits® 1. Yo 2 No__

. W YES TO 23a )
B Do you nill hawe n? } Yoo . 2 No___
8 Doy not apphy

€ Wa it confirmed by » doctor? 1Yo __ 2 No_
8 Does nox apply
D At what agr 414 & man? — Age in yean

88 Does not apph

Organezation Resources Counselonine. 1251 Std 238 ashington. ¢ N O
UCC 009901
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2¢A.  Mave you evct had emphysema? 1. Yo ____ 2. No
. IF YES TO 24A:
B Do you will have in? 1. Yo & No____
. . 8. Docs not apply —___
C. Was it confirmed by » dociorn? 1. Yo . 2 No___
8. Does nov apply

D At what age did i many? — Age in years
. 88. Dooy nox apply

25A. Have you ever had ashma? 1.Yao . 2. No____

__IF YES TO 25A°

B Do you siill have it? 1. Ys ___ 2 No___
8. Does not apph
C Was it confimed by » docior? 1. Yes . 2. No
8. Does not apply
D A: what age did it suant? ‘ e Age in years
: 88. Docs not apply
E I you no longer have i1, a1 what age did it — Age siopped
stop? 88 Does not apply o —

36 Have you ever had
A Any other chest illness® 1. Yes 2. No__ _
1 yes. please specify

B Any chest operstions’ 1. Yes . 2. No..

If yes. piease specify
C Any chest injunes?
I yes. please specify

).VYes __ 2. No___.

27A Has a doctor ever told you that you had hean 1. Vo 2 No_
wouble?

_____IFYESTO 27A
B Hate vou ever had ireaiment for hean trouble 1. Yes . 2 No___
in the past 10 yean? 8. Doos nox apply

764 Mas a doctor ever 10ld you that you had high 1. Yoo —— 2 No__.
biocod pressure’

W OYES TO 28A.
B Have you had any sreaument for Mgh blood 1. Yo 2. No____
pressure (hyperiension) s the past 10 yeans? 8. Docs not apply

s st

as 6 N { ]
30 Where 8¢ you Last have you! chest X-1ayed uf known)?

29 When §d you Last heve yout chess X-ayed (Yeas) ...

What uat the outcome®

Orpanization Resources Counscionsine. 16251 Strevt N

UCC 009902
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FAMILY HISTORY

I

MU0 e >

-

. by parent cuntently alive?

. Piease specrfs cause of death

Were tithes of your natural parenu ever 10ld by a docior that they had &

chionic lung condition ruch s

FATHER
1.YES 2 NO 3. DONT
- KNOW
Chronic
bronchu?

MOTHER

1. YES £ NO 35 DONT
KNOW

Emphyiema®

Asthma?

Lung cancer?

_Olhrl chest
conditions®

Picase Speaify
— Agr if living

— — Age a1 death

$8 Dont know

COLUCH

3z

Do vou ususliv have » cough?’ (Count a cough
with firs) smoke or on first going out-of -doon
Exclude cleaning of throat } {f no. ship 16 Ques
von 32C |

Do vou ysually cough as much 33 4 106 umes »
dav 4 o1 mose days out of the week?

Du vou usually cough a1 all on getting up. or
fin1 thing an the morming?

Do you wually cough st all duning the rest of
the day or a1 might?

— . Age if iving
— Age 1 death
8 Don’t hnow

1. Yes ____ 2.

IF YLS TO ANY OF ABOVE (32A. B. C, OR D). ANSWER THE FOLLOWING:

3

Do you vsuslly cough hike this on mos: daws for
3 consecutine months or more dunng the year?

F For how many yran have you had this cough? |

1F NO TO ALL. CHECK DOES NOT APPLY AND SKIP TO NEXT PAGE.

}. Yo ___ 2 No __

8 Does not apply -

Number of yean
88 Do not apply .

L. s

Organization Resources Couts. O a2 1seel. KW Washingion. 1C
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{Count phlegm with the firss smoke or on firm
going out-of-doors Extlude phlegm from the
nose Count swallowed phiegm.)
- Qf no_skip 10 33C))
B. Do you usually bring wp phlegm lde this as 3. Yes___. 2. No__
much a1 twice 2 day, 4 oc more days out of the
. week?
C. Do you usually bring up phlegm at allonger: 1. Yo . 2. No __
ting up. or first thing in the momning?
D Do you wiually bring up phlegm st all during 1. Yes ___ 2. No__
the remt of 1he day o st night?

IF YES TO ANY OF THE ABOVE (33A,B,C.OR D).
ANSWIR THE FOLLOWING:
T IF NO TO ALL. CHECK DOES NOT APPLY AND SKIP TO MA.

E. Do you bring up phlegm like thisonmostdays ). Ys . & No___
for $ consecutive months of more duning the
year? 8. Does not apply -

F. For how many yean have you had trouble with
phiegm? Numbes of years
' 88 Does not apply

EPISODES OF COUGH AND PHLEGM

A Have you had periods or episodes of (im- 1. Yoo _ . 2. No.___
creased®) cough and phlegm lasming for 3
weehs of more each year?
*(For persorns who ususlly have cough and/or
phiegm)
IF YES TO 344
B For how long have you had at feast 1 such
episode per yeat? Numbet of yeans
88 Doos not apply

WHEEZING

35A Does yous chest ever sound wheety or whis-
thing

1. When you have » cold? ). Y ___ 2. No
2 Occasionslly span from colds? 1 . Yo ___ 2 No___
3 Mot day or night? . Yo . 2. No___

I YES TO 1 ,2,0R)IINISA:
3 For how many year has this Deen present?

Number of yean
88. Docsnotapply

36A Have you ever had an sttnch of wheeting that 1. Yes . 8 No
has made you feel shont of breath?

—— JF YES TO 34 d ‘
B Mow old were you when you had your firs Age in yean
such attach? 88. Docs nos apply .

. Yo __. 2 No___

8. Does not apply ____..

D Have you ever required medicine or tresumems 3. Yoo ___ 2 Ne
for thetae) suiachis)? 8. Does not apply

C Have you had 2 or more such episodes?

Organization Resources CounselorsInC. 1251 Sueet. N\ Washingion, DULARKR

ad

UCC 009904 DAY

DTS
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Appendix A-1
BREATHLESSNESS 78
37. M disadled from walking by any condition

other than heast or Jung disease, picase describe
and piuceed 10 guestion J9A.
Nature of condition(s):

38A. ‘Are you troubled by shoniness of breathwhen 1. Yoo ___ 2. No
hurrying on the level o walking up a slight hill?
.. IF YES TO 3a’
B Do you have 1o walk slower than peopleofyour 1. Yoo ___ 2. No____
age on the level because of bicathlessnens? B, Does not apply —
C. Do you ever bave tos1op for bresthwheawalh- ). Yoo ___ 3. No ..
ing 8t your own pace on the level? 8. Docs not apply
D Do you ever have tostop fos breath afierwalk. ). Yes ___ 2. No
ing about 100 yards (or after 8 few minutes)on 8. Doos not apply o
the level?
E Are you 100 breathless 10 Jeave the house or 1. Yes 2. No____
. breathlens on dressing or undressing? 8. Docs not apphy
TOBACCO SMOKING
354  Have you ever smoked cigarenes’® (No means 1. Yes __ 2 No____
less than 20 packs of cigareties or 12 o1 of
tobacco 1n a hiewume or Jews than | cigaretie 3
day for 1 year
——— IF YES TO 39a
B Do you now smoke cigareties (as of 1 month  }. Yes 2 Ne___
sgo)? 8. Doey nox apply
C How old weie you when you fint staned reg- — Age in yean
ular cigasetie smohing?® 88. Does not apply
D If you have siopped smoking cigareiies com. — Age stopped
pieiely. how old were you when you siopped>  Check if sill smoking
88 Doos nox apply -
E How many cigatruer do you smoke per day — . Cigarettes per day
now? 88. Docs not apply
F On the average of the entire time you smoked. — . Cigarctics per day
Now many cigarettes did you wmoke per day’ 88 Does not spply
C Do or 814 you inhale the cigatetie smoke? 1. Docs not apply
2. Not a1 all
3. Slightly
4. Moderateh
$ Deeply

Organization Resources Counselors,inC. WeEI QOGA08 W
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40A. Have you ever smobked & pipe regularly? 3. ¥ __ . 2. No_
{Yes means more than 12 o« of tobacco in &

lifetime.)
.;__ IF YES TO 40A:
FOR PERSONS WHO HAVE EVER SMOXED A PIPE:

. B. ). How old were you when you saned to
smoke a pipe 1egulsrly? Age
2. i you have stopped smoling » pipe com. — Age nopped
pletely. bow old weie you when you Chech if il
uopped? ) smoking pipe -
88 Does not apply
€ On the avesage over the entite time you smoked 3 pipe. how much pipe |
1obacco did you smoke per week? ——— Ot per week (o standard

pouch of tobacco tontains 134 o2)
82 Does not apply

: D How much pipe (obacco are you smoking now? — 02 per week
8B. Not cuisently smohing a pipe

E Do you or did you inhale the pipe smoke? } Never smoked

2 Notarall
S. Shghth
4. Moderateh
5 Deeph
41a Have you rrer smoked cigan regularh? 1 Yes____ 2 No ____
(Yes mears more chan 1 cigar a week Jor 3
yeatr )
_____IF YES TO 4)A-
FOR_PERSONS WHO HAVE EVER SMOKED CICARS
B 1 How old were you when you staried smok-
ing cigans regularly? Age
2 H you have nopped smoking cigan com. _—— Age nopped
pletely. how old wese you when you Check o mill
siopped” smoking cigan
88 Does not apph
€ On ihe average. over the entre time you —_ Cigan per week
smoked (1gan how many cigan did you smoke $8 Don not apph
per week?
D How many cigarn are you smoking per week Cigan per week
aow’ 88 Chech if not smoking cigars currently
£ Do o1 6:d you inhale the cigar smoke? 1. Never smoked
2 Not st all
S Shightly
4 Moderaiely
5. Derph
Organization Resources CounscionsIne. b5 1sieet KAV Washingion. DC X spearoe Ty

UCC 009906
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All information obtained in this st
and used for medical purposes only.

APPENDIX A-2

Pttt

NON-MANDATORY
PERIODIC MEDICAL EXAMINATION
PRIVATE AND CONFIDENTIAL

80

be informed about the test results if you desire.

uwdy will b2 kept confidential
Your perjonal physician will

10

11.

12
1.

17). Total years exposed to wbestos
$7K Date of fus ¢aposuse 10 atbestos

. NAME

SOCIAL SECLRITY &

CLOCK NUMBER

PRESENT OCCLPATION -

PLANT.

ADDRESS

(2w Code)

TELEPHONE NUMBER:
INTERVIEWER.

DATE:

Date of hinth:
Month Duey

Pazx of Binth

Year

What 18 yout mantal sarus®

1. Suongle .

2. Mammied

3. Widowed ____

&, Scpanted/Divorced

— s S e

161718 19 30 21

22 23 24 28 26 D)
MO DAY

YR

Organization Resources Counselorsinc. 28 1 sireet. KW

UCC 009907

Wadhingion 1) 5
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81

PAST MEDICAL MHISTORY
YIS NO

18A. Do you consides yoursel 10 be in good health? wocoovcceemrmm. O O
: U “NO“ state 1
B. Have yov any defect of vision® 0o o

¥ “YES™ state nature of defect.
C. Have you an) hearing defect?
M “YES™ state nasury of defuct.
D. Are you suffering from o1 have you ever suffered fiom-

EpiUepsy (o1 fits, wizures, convuisions)®

. Rheumati fever®

Kidney dinease®

BLdder disense?

Dubetes”

Jaundice?

CHEST COLDS AND CHEST JLLNESSES

0
o

~raneo
oocgoaaao
gooaao

19A. ¥ you get a cold, does it usually gotoyour 3. Yes 2 No____
chent? (Usually means more than ¥ the ime.} 8. Don’y gri colds

20A. During the past 8 years. have you had any 3. Yes ___ 2. No
chost ilincsses that have hept you off work. in-
doors a1 home, or in bed?

IF YES TO 20A

| B Did you produce phlegm with amy of these 1. Yes 2. No__

chest ilinewo? 8. Doos not apply —
C In the last 8 yeans. how many such illncwes. . Number of ilinctses

with (increased) phlegm. did you have which o No suth ilinesses

tasied 3 weed or more? 8. Docs not apply o ——

22.  Have you had any of the folowing in the past year?

1A Auacks of bronchitis? .Ya____ 2. No___
o IF YES TO IA-
B Wi it confinmed by a docror? 1. Ys ___ 2 No___
8. Doa not apply
C. At what agr was your first attack? - Age in yean
38 Docs not apply

ZA  Prneumonia (include bronchopneumonia)? 1. Yes . 2. No

____IFYESTO?A

B W it tonfirmed by » docion? 1. Yes .. 2. No____
8. Does nox apply
C At what agr did you finst have ? Age in yeans
88 Does not spply

SA May fever? 1. Yo ____ 2 No____
W YESTOSA
B Was u conflirmed by » docion? 1. ¥ . 8 No
] § Doo not spply
€ At whai agr dud & manry? e Agr 0 yean3
- 83 Doos not spply

Orpanization Resources CounseloninC. — h25 1 sieet, NW - Washington 10 ek

- .
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26. Have youhet:

A. Any other ¢hest Mnew? 1. Yo . 2. No___
I yes, please speeify
B. Any chest operations? 3. Yes___ 2. No___
M yes. please apecify
C. Any chest injuries? . 1.Ys ___ 3. Noo__
U yos. please specify
374 Mas s Soctot told you 1hat you had heant 1. Yoo 8. No___
trouble?
IF YES 10 27A:
B Have you ever had urearment for hean troudle 1. Yes ___ 2. Ne____
© in the past )0 yearw? 8. Docs not apply . —
25A. Has s docior told you that you had high 1. Yes 1. No

blood pressure?

_TF YES TO 28A -
B. Have you had an) ueaument fo1 high bicod 1. Yes . 2. No o
pressuie (hy pesiension) in the past )0 years® 8. Does 0! PPy e

29A. When &id you Jast have your chest X-tayed (Year)?. .. T TR —

30.  Where did you last have your chen X-rayed (if known)®

What was the outcome” (explan)

FAMILY HISTORY

31 Were either of vour natursl parenu ever told by a docior that they had 3

chronic lung condition such as
FATHER MOTHER

).YES $.NO 3. DONT|).YES 2 NO 3 DONT

KNOW KNOW

Chronic
bronchia?

>

Emphysema’®

Asthma?

Lung cancer?

Oher chent
condirons?

[ - o B

F. Iy patent currencly slive?

C. Picase Specify N
—— Agr if living —u Agt ¥ living

—— Age ot death - Age o death

8 Donthnow 8 Donthnow .

N. Please apecify cause of death

Lt = e
Organization Resources CounselonyinC. s Estreet, KAV Washington £ 20w,
UCC 009909
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T e

Card Number I

" COUGH

32A. Do you usually have 3 cough? (Coum acough 1. Vo ___ 2. Ne

with first wnoke ov oa firsc going out-of-doon.
Eachode clearing of throat.} [ no. skip te Ques-
vion 32C.)

B. Do you ususity cough as mochasdtobtimaa 1. Yo 2 No_—
d1y. § or more dap out of the week?

€. Do you ususlly cough at all on grusing up. of 1. Yes . 2 No__.
first thing in the moming?

D. Do you usually cough at all during therestof ). Y ____ 2. No__
the day or at night?

_IF YES TO ANY OF ABOVE (32A.8,C.0R D). ANSWER THE FOLLOWING:
IF AO TO ALL, CHECK DOES NOT APPLY AND SKIP TO NEXT PAGE.

E Do you usually cough like this on most days for ). Yes __. 2 No____

$ consecutive months or more during the year?
8. Docs noc spply

F For how mam years have you had this cough?
Number of years

88 Docy not apply

PHLECM

33A Do you usually bring up phicgm from your ). Yo 2 No._—
chest?
(Count phiegm with the fin smoke or on first
going out-of-doors Exclude phlegm from the
nose Count swallowed phlegm.)
{if mo_ sup 10 33C)

B Do you wsually bring up phlcgm ke this s ). Yoo . 2 Noo

much a1 twice a day. 4 o1 more days out of the
week?

€ Do you wually bring up phlegm a1 Monget: 1. Yo__— 8 No__
ting up_or firs thing in the morning?

D Do you wwually bring up phlegm a aliduring 1. Yo __ 2 No__
the 1en of the day or m aigin?

JF YES TO ANY OF THI ABOVE (3JA. B. C, OR D).
~ ANSWER THE FOLLOWING: _.._—————-1
IF NO TO ALL, CHECK DOES NOT APPLY AND SKIP TO MA.

E. Do you bring up phlegm like this on mos days 1L ¥ o 2 No_
for $ corsecutive months o more during the

yeat? ’ 8. Docs not apply ———
¥. For how many yean have you had trouble with -
phlegm? Numier of yeans

$3 Do novapply — -

Organization Resources CounseloninC. 1251 steeet. AW Washungton 1 Ankn

S R e

:., . Q_'s W
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EPISODES OF COUGH AND PHLEGM

3A. Have you had periods o episodes of (in- 1. Yo __ 3. No___
creased®) cough and phlegm lasiing for 8
weeks ot more each year)
*{For penons who usually have cough and/or

phicgm) .

IF YES TO YA~ .

B For how long have you had at least 1 such
episode per year? Number of yaan

88 Does not apply

WHEEZING
3SA Does your chemt ever sound wheety or whis-
shing
1. When you hsve a cold? ). Yes ___ 2 No:
. 2 Occasionally spant from colds® 1. Yo ____ 2 No__ _
$ Most days or nighu? 1. Yo ___ 2. No__

_____IFYESTO }J, 2. OR 3 IN 35A:
B For how many yean has this been present?

Number of yean
88 Does not apply — .o

-

3¢a Hawe you ever had an anack of wheeting thar ). Yes ___ 2 Noo o
has made you feel short of breath?

IF YES TO 364

B How oid were you when you had your firs Age in yean
such attack? 88 Does not apply
C Have you had 2 o1 more such epodes? 1. Yo __ 2 Noo_
8. Does not apply
D Have you ever sequired medicine or treaument 3. Yoo g No____
for the(se) suack(s)? 8. Docs nor apply

BREATHLESSNESS

37, 1f dissdled from waling by any condition
other than hean or lung doease. plrasc
dexcribe and proceed to Question 39A.

Nature of condiion(s)

38A  Are you troubled by shoriness of breath when 1. Yoo 2. No_ __
burrying on the level or walling up 8 shight hill?

____IF YE5 70 A

B Doyou have towalh slower than propleofyour 3. Yes . 2. No_
age on the level brcause of breaihleuncu® 8 Docy noc epply
C Doyouever haverosoplorbicathwhenwalk ). Yoo 2 No___
ing 3t your own pact on the level? ¢ Doanocapphy
D Do you tver have 1o wop for Breachafierwak- 3. Yoo __ 2 No___
ing sbout 100 yards (or afier » few minvios}on B Do notapply
the level?
I Arr you too breathlrs 1o leave the house or ) Vs ___ 2 No a8
breathirn on diesung or undioung? 8 Ducs ot apply o

Orp.;\rizatim Resources CounsClors Nt w25 ESueet, N\ WMashington 1DC 2
UCC 009911
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TOBACCO SMOKING

J’A Have you ever smobed cigareties? (No means 1. Yes ___ 2. No___.

Jess than 20 packs of cigaretics or 12 or of
tobacco in & hfetime or bews than T cigarette s
day for 1 year. .

iF YES TO 3%A:

3

B Do you now smoke cigarenies (as of | month . Yo __ T No.
asgo)? 8 Doesnotapply
€. How old were you when you fint sianed seg: ___Agein yan
ular cigaterie smokung? 88 Doo not apply
D If you hare siopped smoking cigatenes com- —— Agt sopped

pletely. how old were you when you sopped?  Checd if sill imoking
. 88 Do not apply

£ How mam cigarenes do you smoke per day . Cigarettes per day
pow? 88. Docs not apply
F. On the aserage of the entire vime you smohed. —__ Cigateties per day
ho= many cigareties did you smoke per day? 88 Does not apply
Docs not apply
CNotarall

. Shghy
Moderaely _______

Deeply

G Do or did you inhale the cigaieuie smoke?

[ S

40A Have you ever smoked a pipe regularly? Y. Yes . 2 No___
(Ye; means more than 12 o1 of wobacco ins

Lfeume }

______IF YES TO 40A-
FOR PERSONS WHO HAVE EVER SMOKED A PIPE

B 1. How old wese you when you staned to
amoke a pipe regularhy? Age

2 M you have siopped amoking 3 pipe com: — Age siopped

pleich. how old were you when you Chech d sill

sopped’ smoking pipe

88 Does not apph

C On the aserage over the entre time you smoked 2 pipe. how much pipe
1obacco did you smobe per week? — o1 per week (a standard

puch of 1obacco containg 1% o1)
88. Does not appiy

D How much pipe 1obacco are you smoking now? —— o1 per weed

83 Not cunently smohng 2 pipe ——m
. Never smoked
. Not ar all
. Shghtly
. Moderaiely
Deeply .o

I Do you o did you inhale the pipc smoke?

"o

Orpanwation Resources Counselors ine. 25 EStietl. N0
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APPENDIX A-3
Work Done by Standard Oi{l1 (Indiana)

For Further i{nformation Contact:
W.R, Quanstrom
Director. Industrial Hygiene
- & Toxicology
200 East Randolph Drive
Chicago, Illinois 60601

MONITORING DATA ON ASBESTOS REMOVAL AND DEMOLITION ACTIVITIES
IN REFINERIES AND CHEMICAL PLANTS

The monitoring data demonstrate that a half-face cartridge is
adequate protection for demolition, removal, and similar operations
involving asbestos insulation. It is more apparent that these
exposures are minimal if one considers the following:

a. These results are not time weighted averages (T¥A's)
but are, instead the concentration measured over the
time necessary to perform the task or less. T¥WA's
would be considerably lower.

b. In the great majority of these operations, the individual
exposed in any one instance would not again work with
asbestos for many months. Also, since asbestos is not
being installed in any new or repaired facilities, the
frequency of exposure will continue to decrease.

c. In these samples, all fibers were counted as if they
wvere asbestos, thus artificially inflating the results
to some undetermined degree.

d. Given the expected variation introduced by the
statistical variation inherent in the analysis of
samples, there is serious doubt that the three samples
that are reported to above 20 fibers/cc are even
“real”. This is, they are just as likely to be
statistical anomalies.

This monitoring was done in Amoco 0il Company refineries and at

chemical manufacturing and polymerization operations. Monitoring
wvas conducted during installation, removal clean-up, demolition,

and handling of asbestos containing insulation.

-~

O8I ee
R AT I
Organization Resources Counsetors INC. w251 St N\ Washington D¢ 2,
UCC 009913
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87

A total of 251 personal (breathing 2zone) samples and 180 en-
vironmental (area) samples were collected during a four-year
period. All monitoring and analysis were conducted by the
precedure recommended by OSHA in 29 CFR 1910.1001. In ad-
dition, the asbestos content of the material was obtained from
the manufacturer or by laboratory analysis where possible. A
review of the data will reveal that only 11 of the 180 area
samples exceeded two fibers per cubic centimeter of air (f/cc).
Only one of these 11 exceeded 10 f/cc and that was during dry

removal.’

Table 1 is a compilation of personal monitoring results versus
asbestos content. Results were segregated by wet or dry hand-
ling criteria as well as indoor or outdoorwork ¥Yhere historical
records did not distinguish wet or dry handling, the assumption
was made that wet procedures were used. This was done in or-

der to assume the worst exposure possibility under the best

work practice procedure and thus make any error & conservative
one. Based on the surveys conducted and estimated exposure
times. no emplovee's exposure exceeded the allowable eight

hour TwA of 2 f/cc. However, the permissible ceiling
10f/cc as exceeded 1in 15 cases. Table 2 is a summary
results.

l1imit of
of these

Orpanization Resources Counslorsine. s 1 sieeet AL Washington. DC

UCC 009914
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Table 1

Data Analysis for 251
Personal Breathing Zone Samples

Dry Operation

Outdoors Indoors Total
‘ibers Per c¢ €2 2to5tc 210 <2 2toS5to 210 €2 2to3te 210
: ¢5 <10 <5 «¢10 <5 «10
\shestos Content
% wi.
D - «¢3 , 1 2 7 2
3 - 8 33 5 3 12 1 45 B 3
10 - 25 15 3 1. 1 2 4 16 5 5 9
26 - 39
40 - 100 25 10 3 3 y 3 3 27 10 6 6
Unknown 28 s __ __ & 3 1 __ 2 8 1
Subtotal 108 25 7 3 21 6 8 12 128 31 15 15

% of Total (approx.) 75 17 5 2 4 13 17 26 68 16 8 B

Wet Operation

¢?2 2to5t0 210 ¢2 2to5to 210 <2 2t 210

¢5 <10 ¢5 <10 <5 <10
0 - €3 1 1
3 - ]
10 - 25 1 1
26 - 3% ’
40 - 100 3 1 3 1
Unknown 54 1 - __5_5 - ___l -
Subtotal 58 1 1 1 59 1 1
% of Total 98 2 50 50 97 42 <2
APCIT
UCC 009915
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Short-Term Personal
Sample Results

Facility
BM
Cw

WR

SL
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f/ec
20.6
13.3
14.4
11.3
17.8
24.5
11.7
19.4
10.5
12.98
11.7
12.6
18.0
20.1
11.2

15.5

Table 2

Asbestos Samples Exceeding 10 [/ec

Area Sample

UCC 009916

RS et

Lot 4 )

Published by AsbestosClaims.Law
asbestosclaims.law/library/18785/98


https://asbestosclaims.law/library/18785/98

Appendix B-1
NON-MANDATORY

Recommendations for Chest Roentgenographic Examinations for use in
the Medical Surveillance of Persons Exposed to Asbestos.

(a)

(b)

(c)

(d)

{(g)

(h)

(1)

Every employer should have a written policy for chest roent-
genographic examinations of persons exposed to asbestos.

Every chest roentgenogram should be a single posteroanterior
projection at full inspiration on a 14~ by 17~ inch film,

the film and cassette should be capable of being positioned
both vertically and horizontally so that the chest roentgeno-
gram will include both apices and costophrenic angles. 1If

a person is too large to permit the above requirements,

then the projection should include both apices with minimum
loss of the costophrenic angle.

v

The employvee should be disrobed from the waist up at the time
the roentgenogram is given. The facility should provide a
dressing area and for those persons who wish to use one,

the facility should provide a clean gown. Facilities should
be heated to a comfortable temperature. Pelvic and gonadal
shielding shall be provided

Roentgenograms should be made only with a diagnostic x-ray
machine having a rotating anode tube with a maximum of a 2

mr., source (focal spot).

Except as provided in paragraph (h) of this section, roent-
genograms should be made with units having generators which
corply with the following; (1). The generators of existing
roentgenographic units acquired by the examining facility
prior to July 27, 1973, should have & minimum rating of 200

mA at 100 kVp.: (2) generators of units acquired subsequest

to that date should have a minimum rating of 300 mA at 125 kVp.

Roentgenograms made with battery-powered mobile or portable
equipment should be made with uinits having a minimum rating
of 100 mA at 110 kVp. at 500 Hz. or of 200 mA at 110 kVp, at

60 Hz.

Roentgenograms should be given only with equipment having &
beam-limiting device which does not cause large unexposed
boundaries, The beam limiting device should provide rectangular
collimation and should be of the type described in part F of

the suggested state regulations for the control of radiation

of (for beam limiting devices manufactured after August 1,

1974) of the type specified in 21 CFR 1020.31. The use of

such a device should be discernible from an examination of

the roentgenogram.

NOTE: A generator with a rnt!hg of 150 kVp, is recommended. [.-.-

T ..

’3

Org,arization Resources Counsions NG, w25 i secet. NV Washington 10 XX
ucCcC 009917
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Appendix B-l

(§) To insure high quality chest roentgenograms:

(1) The maximum exposure time should not exceed 1/20 of a
second except that with single phase units vith a )
rating less than 300 mA at 125 kVp. and subjects with
chests over 2B cm. posteroanterior, the exposure may
be increased to oot more than 1/10 of a second;

(2) The source of focal spot to film distance should be at

least 6 feet,

(3) Medium--speed film and medium speed intensifying screens

should be used;

(4) Film-screen contact should be maintained and verified

at 6 month or shorter intervals;

(5) Intensifying screehs should be inspected at least once
a month and cleaned when necessary by the method

recommended by the mapnufacturer;

(6) All intensifying screens in a cassette should be of
the same type and made by the same manufacturer;

(7). %hen using over 90 kV,, a suitable grid or other means
of reducing scattered radiation should be used;

(8) The geometry of the radiographic system shall insure
that the central axis (ray) of the primary beam is
perpendicular to the plane of the film surface and

impinges on the center of the film;

(9) A formal quality assurance program should be estadblished

at each facility.

(k) HKRadiographic processing:

(1) Either automatic or manual film processing is acceptabdble,
A constant time-temperature technique should be
meticulously employed for manual processing.

(2) 1f mineral or other impurities in the processing water
introduce difficulty in obtaining & high-quality roent-
genogram, a suitable filter or purification system

should be used.

(1) Before the employee is advised that the examination is con-
cluded, the roentgenogram should de processed and inspected
and accepted for quality by the physician, or if the physician
is not available, acceptance may be made by the radiologic

Organization Resources Counsclors ine. w25 1steet. AV Washington DO XX

UCC 009918
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Appendix B-1

-3-

technologist. 1In a case of a substandard roentgenogram,
another should be immediately made. All substandard roent-
€enograms should be clearly marked as rejected and promptly

sent for disposal,

(m) An electrical power supply should be used which complies with
the voltage, current, and regulation specified by the
manufacturer of the machine.

(n) A densitometric test object may be required on each
roentgenogram for an objective evaluation of film quality.

(o) Each roentgenogram made hereunder should be permanently and
legibly marked with the name and address or approval number
of the facility at which it is made, the social security
number of the employee and the date of the roentgenogranm,

2 non Resources Counselors NG 25 EMieet. NV Washungton 1DC 2o
UCC 009919
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Appendix B-2
NON-MANDATORY

INTERPRETATION AND CLASSIFICATION

Interpreting and classifying chest roentgenograms.

(a) Chest roentgenograms should be {nterpreted and classified in
accordance vwith a professionally accepted classificaton

svstem and recorded on & Roentgenographic Interpretation

Form *Form CSD/NIOSH (M) 2.8).

. d classified only by
b Roentgenograms should be interprgted an :
» aa bgnrd eligible/certified radiologist or physician who

regularly reads chest roentgenograms.

hest roentgenograms
All interpreters, whenever interpreting ¢
(e made under the Act, should have immediately available for
reference a complete set of the I1LO-U/C international
Classification of Radiographs for Pneumoconiosees, 1980.

Organization Resources Counsclorsine. 23 Eatreet. MY Washingion, 10 XKan

UCC 009920
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Appendix C-1
Appendix C(1) - Pulmonary Function
Standards for Asbestos Standard

NON-MANDATORY

The spirometric measurements of pulmonary function should conform
to the following minimum standard, and these standards are not
intended to preclude additional testing or alternate methods
which can be determined to be superior.

(a)

(b)

(c)

(d)

(e)

(1)

(e)

1. APPARATUS

The instrument should be accurate to within + 50 milliliters
or within * 3 percent of reading , whichever is greater.

The instrument should be capable of measuring vital capacity
from 0 to 7 liters BTPS.

The instrument should have a low inertis and offer low
resistance to airflow such that the resistance to airflow
at 12 liters per second must be less that 1.5 em H0/(liter/sec).

The zero time point for the purpose of timing the FEV, should
be determined by extrapolating the steepest portion of the
volume time curve back to the maximal inspiration volume
(1,2,3,4) or by an equivalent method.

Instruments incorporating measurements of airflow to deter-
mine volume should conform to the same volume accuracy stated
in (a) of this section when presented with flow rates from

at least O to 12 liters per second.

The instrument or user of the instrument should have a means
of correcting volumes to body temperature saturated with
water vapor (BTPS) under conditions of varying ambient
spirometer temperatures and barometric pressures.

The instrument used should provide a tracing or display of
either flow versus volume or versus time during the entire
forced expiration. A tracing or display is necessary to
determine whether the patient has performed the test proper-
1y. The tracing should be stored and available for recall
and should be of sufficient size that hand measurements may
be made within the requirement of paragraph (a) of this
section. 1f a paper record is made, it should have a paper
speed of at least 2 cm/sec and a volume sensitivity of at
least 10.0 mm of chart per liter of volume.

Organization Resources Counselor N 125 1 Sueel, NW - Washingion, DC 2000
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Appendix C-1

(R) The instrument should be capable of accumulating for a minimum
of 10 seconds and should not stop accumulating volume before
(1) the volume change for a 0.5 second interval is less than
25 milliliters, or (2) the flow is less than 50 milliliters
per second for a 0.5 second interval. )

(i) The forced vital capacity (FVC) and forced expiratory volume
in 1 second (FEV 1) measurements should comply with the
accuracy requirements stated in paragraph (a) of this
gsection. That is, they should be accurately measured to
vithin + 50 ml or eithin + 3 percent of reading, whichever

is greater.

(j) The instrument should be capable of being calibrated in the
field with respect to the FEV; and FVC. This calibration
of the FEVy; and FVC may be either directly or indirectly
through volume and time base measurements. The volume
calibration source should provide a volume displacement of
at least 2 liters and should be accurate to within # 30

milliliters.

11. TECHNIQUE FOR MEASUREMENT OF FORCED
VITAL CAPACITY MANEUVER

(a) Use of a nose clip is recommended but not required. The
procedures should be explained to the patient in simple terms
who should be instructed to loosen any tight clothing and
stand in front of the apparatus. The subject may sit, but
care should be taken on repeat testing that the same position
be used and, if possible, the same spirometer. Particular
attention shall be given to insure that the chin is slightly
elevated with the neck slightly extended. The patient should
be instructed to make a full inspiration from a normal
breathing pattern and then blow into the apparatus, without
interruption, as hard, fast, and completely as possible. At
least three forced expirations should be carried out. During
the maneuvers, the patient should be observed for compliance
with instructions. The expirations should be checked visually
for reproducibility from flow-volume or volume-time tracings
or displays. The following efforts should be judged unacceptable
when the patient:

1. has not reached full inspiration preceding the forced
expiration,

2. has not used maximal effort during the entire forced
expiration,

3. has not continued the expiration for at least $ seconds
or until an obvious plateau in the volume time curve has
occurred,
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4. has coughed or closed his glottis,

5. has an obstructed mouthpiece or a leak around the
mouthpiece (obstruction due to tongue being placed
infront of mouthpiece, false teeth talling in front of

mouthpiece, etc.),

6. has an unsatisfactory start of expiration, one characterized
by excessive hesitation (or false starts), and therefore '
pot allowing back extrapolation of time O (extrapolated
volume on the volume time tracing must be less that 10

percent of the FVC),

7. has an excessive variability betwwee the three accept-
able curves. The variation between the two largest

' FVC's and FEVy's of the three satisfactory tracings
should not exceed 10 percent or * 100 milliliters,

whichever is greater.

(b) Periodic and routine recalibration of the instrument

or method for recording FVC and FEV; g should be

performed using a syringe or other volume source of

at least 2 liters.

(c) Performance of the testing including subject
coaching, recognition of improperly performed
maneuvers and corrective systems.

{d) Data quality, with the emphasis on reproducibility.

(e) Actual use of the equipment under supervised
conditions.

(f) Measurements of tracings and calculations of results.

111. INTERPRETATION OF SPIROGRAM

(a) The first step in evaluating a spirogram should be to deter-
mine whether or not the patient has performed the test
properly or as described in 11 above. From the three
satisfactory tracings, the forced vital capacity (FVYC) and
forced expiratory volume in 1 second (FEV 1.0) should be
measured and recorded. The largest observed FVC and largest
observed FEV; should be used in the analysis regardless of

the curve(s) on which they occur.

(b) The following guidelines are recommended for the evaluation
and management of workers exposed to asbestos dust. It is
important to note that employees who show reductions 1in

FEV 1 and FVC below 75% of the predicted values,

or re-
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ductions in both measured values of 5 percent or greater
from their initial screening exam, should be reevaluated
within a period of one month. Those who shov & consistent
decrease in lung function, as compared to the predicted
values in Tables 2-5, should be assessed by the physician
taking into account all other clinical findings. A recom-
mendation should be made with regard to sui tability of

the employee to continue in an asbestos related occupation.

IV. QUALIFICATIONS OF PERSONNEL

ADMINISTERING THE TEST
NON-MANDATORY

Technjcians who perform pulmonary function testing should have
the basic knowledge required to produce meaningful results.
Training consisting of approximately 16 hours of formal instruc-

tion shall cover the following areas.

(a) Basic physiology of the forced vital capacity
maneuver and the determinants of airflow limitation
with emphasis on the relation to reproducibility

of results.

(b) Instrumentation requirements including calibration
procedures, sources of error and their correction.
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égpendix D

Non-Mandatory

Minimal training guidelines for physicians supervising the medical

surveillance of persons who are or have been exposed to asbestos.

1. Introduction

(i)

(ii)

(iii)

The emplover is repsonsible for the selection and
training of medicel advisors.

The physician needs to be familiar with the product,
the processes involved in manufacture and the
controls present in the workplace which have been
designed to prevent unnecessary exposure to
asbestos.

Educational material and attendance at appropriate
meetings and courses should be available to the
physicians concerned. The information learned
should be communicated to the employer and employees
to enable them to be fully aware of the nature of
the effects of exposure to asbestos.

2. Objectives

(1)
(ii)

(1i1)

To improve health care in industry.
To arrive at common standards of medical practice.

To maintain adequate surveillance of asbestos-
exposed employees.

3. Methods

(1)

(i1)

Training should include instruction in pulmonary
physiology, toxicology and clinical assessment in
relation to occupational health.

Physicians should be given leave of absence to
attend special courses and mini-residencies:

at academic centers providing instruction in
occupational health; or

(1)
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Appendix D

(2) at specialist centers for training in the
radiology of asbestos-related disease,; or

{(3) at both the above.

Special arrangements should be made for physicians
unable to leave their appointments for post-graduate
training. Such arrangements should include:

(1) provision of audio-visual training material.

(2) provision of the standard radiographs produced
by the International Labor Office (1LO0), Geneva
[International Classification Radiographs of
Pneumoconioses (Revised 1980)] as a guide to
interpreting radiological appearances.

(3) provision of contract with the nearest expert
in radiology of the pneumoconioses, pulmonary
physiologists versed in the diagnosis of
occupational lung disorders and board certified
chest physicians, capable of resolving problens
or doubtful opinions.

(4) instructional reading material should be provided
for the library of every physician responsible
for the medical surveillance of asbestos-exposed
persons.

LI S
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APPENDIX -~ D-2

SOURCE REFERENCES FOR APPENDICES A - D

(1) Appendices Al and A2

Modification of the "Recommended Respiratory Diseases
Questionnaires for use with Adults and Children in
Epidemiological Research." These questionnaires were

published as follows:

"Epidemiology Standardization Project.” Benjamin
G. Ferris, M.D.: Principal Investigator. American
Review of Respiratory Diseases, 118 (#6) (Part 2 of

2 parts): pages 7-53; December 1878.

NB: The questionnaires attached to the draft document on
medical survellance are based on those of the Raymark

Corporation. Modified by Hilton C. Lewinsohn,
FCCP.

(2) Appendices Bl and B2

MB, BCH,

Appendix Bl: This is based upon Title 42 - Public Health
Service. Chapter 1 - Public Health Service, Department
of Health, Education and Welfare. Subchapter C - Medical

Care and Examinations.

Part 37 - Specifications for Medical Examinations of Under-
ground Coal Mines Subpart - Chest Roentgenographic Examina-

tions. Published in Federal Register, 43(148):

33720, 1978.

Appendix B2: This is derived form 42 CFR Part

33713~

37, CDC/NIOSH,

Specifications for Medical Examinations of Underground Coal
Miners, the relevant sections are 37.50 interpreting and

classifying chest roentgenograms.

37.51 proficiency in the use of systems for classifying the
pneumoconioses. This was pudblished in the Federal Register,

48(8): 1321-1323, 1983,
(3) Appendices C1 and C2

Both these appendices are derived from 29CFR, 1910.1043
Cotton Dust, published in Federal Register, 43(122):
27345-27418, 1978, The relevant paragraphs will be found

in Appendix D (of the standard) on page 27418.

The Tables

in Appendix CZ are to be found on pages 27414-27417.
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(4) Appendix D

et Ul =

This is based upon a document prepared by the Medical
Advisory Panel of the Asbestos International Association
and suitably modified by Dr. Hilton C. Lewinsohn.
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