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ABSTRACT

Ambient asbestos fiber concentrations in the metro-
politan areas of Norfolk - Portsmouth = Newport News, Virginia
during the week of August 29 - September 2, 1983 were found to
average 0.01 = 0,02 asbestos fibers/cubic centimeter (fibers/cc)
of air, greater than 5 micrometers in length on an eight-hour
time-weighted average as determined by phase contrast microscopy
at 400Xx.

These data compare to previous published findings of ..
0.01 = 0.02 asbestos fibers/cc in Seattle and surrounding
districts, to unpublished data from Bremerton, Washington and
Portland, Oregon, and to data contained in the NIOSH "Revised
Recommended Asbestos Standard of 1976". .

This study indicates the importance of considering
ambient "background” levels of airborne asbestos in the conduct
and interpretation of occupational exposure studies involving
products which may release very low levels of asbestos during
handling, application or removal.
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INTRODUCTION

In excess of 80 naturally occurring fibrous inorganic minerals are known to exist,
approximately six of which are classified as asbestos. Asbestos is a generic term
applied to several complex, hydrated and fibrous silicate minerals, falling into two
broad mineralogical classifications: serpentines and amphiboles. Chrysotile is the
only hydrated fibrous silicate asbestos mineral of serpentine origin. Al other
species of asbestos minerals (anthophyllite, actinolite, tremolite, erocidolite and
amosite) are categorized in the amphibole group of minerals (1, 4, 12, 17, 19),

The various forms of asbestos have two very valuable characteristics in comon:
they are heat and fire resistant. These special properties account for the extensive
use of asbestos in insulative materials and furnaces, structural elements, ovens, hot
pipes, electrical wiring an¢ in such products as brake linings and cluteh plates -
where high frictional heats are encountered. As these products wear out, weather,
deteriorate or are deliberately removed, fine asbestos fibers and fibrils are
released to the surrounding atmosphere as suspended particulates to be acted upon
by air currents (5, 9, 14, 24, 37). )

DISCUSSION

NIOSH (19) reported that in 1965, approximately 74 percent of the asbestos
produced in the United States was used in the construction industry (532,300 tons)
while 26 percent was used in non-construction industries (187,400 tons). Lanting
and den Boeft (22) indicated that the total release of asbestos from its technical
use into the atmosphere of the United States is about 2,093 metric tons per year
(1874 estimate), being only 0.004 percent of all asbestos released to the environ-
ment (air, water, land). According to Robock (20), sources of ambient asbestos
fiber contamination can oceur from the following:

Erosion of surface occurrences of asbestos (mountains, arable soils, etc.)
Open cast mining

Milling of asbestos (crushing of rocks, milling and sorting)

Transport of asbestos

Filter devices at manufacture of asbestos products

Application of raw asbestos (e.g. ~ spray insulation)

Application of products (AC weathering, friction linings, textiles, insulations,
road coverings, household appliances, ete.) .

. Demolition of asbestos-containing products (insulation, AC material, ete.)

. Waste disposal and dumps

Roh], Langer and Selikoff (14) revealed another significant sourece of ambient
asbestos contamination as disintegrated brake linings, most especially in brake
repair shops and around highway/bridge/tunnel toll booths. Nicholson and Pundsack
(32) reported in 1973 at the International Agency for Research on Cancer the
existence of fugitive asbestos emissions escaping to the ambient atmosphere from
the manufacture of asbestos products, vehicle brakes and clutches and building
insulation, pointing up the variety of potential sources of asbestos contamination.

-1-



By assuming that spray application of asbestos was common practice in the period
of 1858-1973 and that fireproofing of building interiors was the major use of this
material, one may estimate the total amount used over this time frame to be
500,000 tons. Certainly this represents a major, if not the major, source of urban
environmental asbestos contamination since buildings must be periodically
demolished and/or remodeled (24).

As evidence that significant proportions of the general population have asbestos
exposure, even though they were not working in occupations involving asbestos
exposure, Selikof{ (38) found that it was common for asbestos bodies to be present
in lung tissue upon autopsy of New York residents. Since such individuals did not
work with asbestos, they must have inhaled the asbestos from products or sources
in their environment (3). Utilizing the sophisticated techniques of electron
microprobe analysis, selected area diffraction and transmission electron micro-
scopy, Langer, et al. (39) studied lung tissue at autopsy for New York City
residents and found chrysotile asbestos regularly. Similar observations have been
made by Pooley and colleagues (40) in England. Craighead and Mossman (27)
reported that although ferruginous bodies (protein covered fibers present in the
lungs) have been shown to form from foreign inorganic and organic fibers of many
different types, ferruginous bodies in most human lungs have asbestos as a core.
Furthermore, correlation between the extent of asbestos disease and number of
. asbestos bodies or total fiber contentsof the lungs has been difTicult although

fibrosis is usually evident when 1 x 10~ fibers per gram of lung (wet basis) are
present. Churg and Warnock (10) found concentrations of asbestos bodies in the
lungs of women and white collar men fewer than 100 asbestos bodies/gram of wet
lung, a level not accounted for by any exposures other than environmental or
incidental ambient exposures. The bulk of these fibers was less than five
micrometers in length. In a 1980 follow-up study, Churg and Warnock (15) reported
that of 21 subjects examined and found to have asbetos fibers in their Jungs, all
subjects save three had none or very insignificant interstitial fibrosis. The three
with marked fibrosis all had elinical reasons for the findings, e.g. - old tuberculosis.
In sum, there appears to be little clear or striking evidence that continued asbestos
inhalation at levels encountered in an urban environment for the general population
gives rise to any significant identified asbestos-related disease (3, 15, 26, 27, 31,
35, 36, 38, 39).

Prior to November 4, 1983, the Federal Occupational Safety and Health
Administration (OSHA) standard on Asbestos (CFR 1910.1001) was 2 fibers/cc
Freater than five micrometers in length for an eight-hour time-weighted average
1, 5, 12, 13, 30). Since November 4, 1983 and notwithstanding the Asbestos
Information Association lawsuit effecting a temporary stay of implementation, the
Federal OSHA Asbestos Standard has been modified according to the Federal
Register (21) Emergency Temporary Standard downwards to 0.5 fiber/cc greater
than five micrometers in length for an eight-hour time-weighted average. The
method of sampling and analysis associated with the asbestos standard is that
described in NIOSH P&CAM 239 “Asbestos Fibers in Air" (30), wherein fibers
collected on a filter medium (18) are counted using a phase contrast microscope at
400-430X magnification. When one considers the non-occupational environment,
however, the methods of fiber determination in ambient air and water become
more esoteric (scanning electron microscopy, electron microprobe analysis and
transmission electron microscopy) and significantly, much less related or even
unrelated to the epidemiological evidence existing for populations exposed to
asbestos (11). Environmental studies of ambient asbestos levels seem to focus
more on gravimetric exposure (28, 32, 34) data than on airborne fiber
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concentrations. Gravimetric asbestos expoaure data, usually recorded in
nanograms per cubic meter of air (1 x 10'9gm/m ) are misleading since they: 1) do
not relate to current epidemiology (11), 2) disregard other co-existing inorganic
debris, 3) do not determine actua) human exposures by utilizing samples collected
in the "breathing zone” and 4) do not offer any consistent relationship with fiber
counts obtained from phase contrast microscopy or, for that matter, fiber counts
obtained with scanning electron microscopy following a 3:1 aspect ratio guideline
(1, 6,7,9, 11, 20, 28, 29, 32, 34).

In 1973, Nicholson (32) attempted to draw a relationship between the concen-
trations of asbestos fibers in air expressed in nanograms of asbestos per cubic
meter of air and the fiber counts in fibers/cc of air as required by the Federal
OSHA Asbestos Standard. The value most commonly accepted is:

1000ng/m3 = 0.03 asbestos fibers/ec, greater than five micrometers in
length as counted by phase contrast microscopy

A 1974 study by Ayer (29) showed several orders of magnitude differences between ~
fiber/mass ratios of asbestos processing plants and mills, making any attempt to
apply a constant conversion factor between number of fibers and mass uncertain at
best. Ayer, further states that: .

. No universal ratios or factors for conversion of optical microscope results to
-elecron microscope results exist.

No single factor for conversion of mass emissions to fiber emissions exists.

According to LeMoine (5), ambient asbestos fiber concentrations in the eity of
Seattle, including selected contiguous metropolitan areas and districts averaged
0.03 fibers/cc for industrial areas. Unpublished work from Mangold (8) revealed
ambient asbestos fiber levels averaging 0.02 fibers/cc during dry summer days in
July/August 1982 in Portland and Bremerton. NIOSH reports in its "Revised
Recommended Asbestos Standard™ of 1976 that only a few studies of ambient levels
have been performed using phase contrast optical microscopy. These limited
studies indicate ambient levels to be generally less than 0.01 fibers/cc greater than
five micrometers in length and with some peak values as high as 0.03 fibers/cc
greater than five micrometers in length (11). Data reported above for LeMoine,
Mangold and NIOSH are comparable, having been collected similarly and counted
by phase contrast mie y at 400X (LeMoine's eounts at 300X would probably
increase if counted at 400X). Lanting and den Boeft (22) reported fiber eoncen-
trations in the ambient atmospheres of urban Frankfort, FRG, Dusseldorf, FRG and
urban major cities in the Netherlands up to 0.02 fiber/ce, 0.01 fiber/ce and
0.01 fiber/ce, respectively. Unfortunately, it was not entirely clear whether these
measurements utilized a phase contrast microscope or a scanning electron micro-
scope. :

Selikoff (38) discusses some recent findings uncovered in a four-year study that
suggests lower levels of exposure to asbestos fibers in air do not give rise to
classical asbestosis. The effort centered more on the etiology of asdbestos-induced
cancers and the risk factors of such at very low levels of ambient exposure.
Ambient asbestos fiber contaminations are less likely to produce significant risks
of asbestos-related cancers, except adjacent to asbestos processing facilities in the



predominant emission footprint where exposures are elevated. Even in the face of
these findings, OSHA established the Asbestos Emergency Temporary Standard on
November 4, 1983 which called for 8 workplace permissible limit of 0.5 fiber/ec
greater than five micrometers in length for an eight-hour time-weighted average
(21).



METHODS OF INVESTIGATION

For products that contain encapsulated or "ocked-in" asbestos fibers, the
establishment of ambient atmospheric asbestos levels becomes of paramount
importance in dimensioning the true contribution of asbestos-containing products
to an employee's asbestos exposure. Studies performed by LeMoine (5), Mangold (8)
and studies reported by Nicholson (11) in the NIOSH "Revised Recommended
Asbestos Standard” have revealed the existence of urban ambient asbetos levels in
selected U.S. cities ranging from 0.01-0.03 fibres/cc. The concentrations of
airborne asbestos fibers were collected at breathing zone levels during August 29,
1983 through September 2, 1983 in the Norfolk-Portsmouth-Newport News
metropolitan areas to determine the eight-hour work day exposures to city
dwellers. Data collected in this manner would then be directly comparable to
previous findings of airborne asbestos fiber levels in urban settings. ..
Four (4) locations were selected in the Norfolk-Portsmouth-Newport News
metropolitan areas to represent typical urban and key industrial area exposures.
Weather conditions experienced during the week of August 29, 1983 were fairly
typical for the area at this time of the year: hot (range 70 to 88 degrees F), partly
cloudy, occasional thunderstorms, fog, light rain, humid (75-85 percent RH) and
light winds. With the exception of Friday's (September 2) data set, which
experienced a shortened sampling time owing to rain, the samples were in
accordance with the standard sampling methods required by the Federal Asbestos
Standard, 29 CFR 1910.1001 (13) for a full eight hours at two liters per minute.
Aerosol-type Millipore filters MAW P037A0, 0.8 micrometers pore size, in an
open-faced 37 millimeter cassette were used to collect the asbestos fibers (18, 30).
The samples were then prepared and counted by phase contrast microscopy at 400X
according to requirements of the Federal Asbestos Standard (2, 4, 12, 13, 17, 21).

Methods, equipment and techniques employed in the measurement of city dweller's
peak ambient asbestos levels in the Norfolk-Portsmouth-Newport News
metropolitan areas were exactly the same as used to evaluate exposures to very
low levels of asbestos in the workplace by the Federal Asbestos Standard. Each of
the samples was collected for the eight hour workday period at breathing zone
levels above the street surface(s). For these reasons, direct comparisons may be
made between the known actual workplace release of asbestos fibers in working
with encapsulated asbestos products and the exposures experienced by the general
public in cities for which there is no significant impact on their health (3, 32, 36,
39, 40).

Samples of street dirt were collected at each sampling site (from the street
surface, not ecurbside accumulations) in the Norfolk-Portsmouth-Newport News
metropolitan areas to positively identify the existence of fallen asbestos fibers
available for redispersion. A wisk broom was divided into quarters and each
quarter broom used only at one site to avoid any possible cross-contamination of
bulk street dirt samples. Furthermore, the street dirt samples were coDected after
each air sampler had been turned off at the end of the eight-hour period to
preclude introduction of a sampling artifact.



FINDINGS

Ambient concentrations of asbestos fibers found at four (4) sampling sites in the
metropolitan areas of Norfolk-Portsmouth-Newport News, Virginia during the week
of August 29, 1983 - September 2, 1983 are summarized in Table VII. The ambient
asbestos fiber concentrations in fibers/cc of air, greater than five micrometers in
length averaged 0.01-0.02 fibers/cc, depending upon location (23). Levels
comparable to these were reported for the cities of Seattle, Bremerton and
Portland and by NIOSH for urban environs. Table VI provides a comparison of
asbestos fiber counts between the primary laboratory used for the phase contrast
microscopic analysis and & laboratory certified by NIOSH as proficient in asbestos
counting through participation in the national Proficiency Analytical Testing
Program (23). As evidenced by the data in Table VIIl, agreement between the
laboratories was excellent.

Tables I-V provide the day-to-day air sampling data summaries, including notes of
particular significance to sampling locations. Table VI - Parts -V lists the
analytical results (expressed as airborne asbestos fibers per cubic centimeter,
greater than five micrometers in length) for the phase contrast microscopic
readings at 400X for each daily set of samples collected. Appendix "A" includes
the following locational descriptors: 1) & written description of each of the four
sampling locations selected for the study, 2)photographs showing the sampling
devices in place at each of the four sampling locations, and 3) copies of area street
maps showing the precise locations of each of the four air sampling devices.

Based upon the results of this investigation in the Norfolk-Portsmouth-Newport
News metropolitan areas, where contributions from natural sources (serpentine-
containing rock formations) are felt minimal due to the geological characteristics
of this region of Virginia, the ambient asbestos fiber concentrations likely
originated with man-made sources (brakes, clutches, ship repair and rebuilding,
sprayed on building insulations, transportation of asbestos wastes, etc.). For urban
areas of the country where natural sources of asbestos could add significantly to
that derived from man-made sources, one might anticipate ambient asbestos levels
in excess of those reported in this study. Such areas as eastern Pennsylvania,
southeastern New York, southwestern Connecticut, greater Los Angeles and the
San Francisco area, would fall into this category (1).



CONCLUSIONS

Ambient air concentrations of asbestos fibers collected at breathing zone levels at
four (4) locations within the Norfolk-Portsmouth-Newport News metropolitan areas
duripg the eight-hour daytime work period for five consecutive days commencing
August 29, 1883 revealed that:

A,

City dwellers are exposed to an average of 0.01-0.02 asbestos fibers/ce,
greater than five micrometers in diameter as determined by phase contrast
microscopy at 400X,

The date summarized in Table VII demonstrate a consistent elevated airborne
asbestos fiber to eity dwellers in the Norfolk-Portsmouth-Newport News
metropolitan areas during their eight-hour stay in ther city. City dwellers
working in industrial areas were exposed to higher ambient asbestos f{iber
levels than eity dwellers working in commercial aeas/civie centers.

Since no firm scientific evidence of significant risk to the general public
exists at these ambient asbestos levels based on asbestos disease incidence,
then occupational or consumer exposures at or below these ambient asbestos
fiber levels during processing of products containing encapsulated asbestos

-present a negligible risk of asbestos disease to users or handlers of such

products.

With the November 4, 1983 promulgation of the OSHA Emergency Temporary
Standard (ETS) on Asbestos of 0.5 fiber/cc greater than five micrometers in
length for an eight-hour time-weighted average, ambient asbestos fiber
concentrations take on even greater significance. Ambient asbestos fiber
levels of 0.01-0.02 fiber/cc now represent 2-4 percent, respectively, of the
Federal eight-hour ETS on asbestos.
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APPENDIX “A"

SAMPLING LOCATIONS AND LOCATION DESCRIPTIONS

LOCATION DESCRIPTION

A CITY HALL, NORFOLK

Air sampling device mounted on a black light
post immediately across Union Ave, from the
main entrance of Norfolk City BHall. Air
sampler located midway between Norfolk City
Ball and main thoroughfare (Waterfront Dr.)
alongside Union Ave. on the south side of
the street.

B NAVAL SBIPYARD, PORTSMOUTH

Air sampling device mounted on a brown tele-
phone pole approximately 27 meters southwest
along Portsmouth Ave., from intersection of
Portsmouth Ave. and 4th St. and entrance to
Gate 10 of Portsmouth Naval Shipyard. Air
sampler located 4 1/2 meters from concrete
wall surrounding naval shipyard property
boundaries.

C CITY BALL, NEWPORT NEWS

Air sampling device mounted on a green light
post located at the entrance of the Newport
News City Ball employee parking lot midway
between Washington and West Avenues along
25th St. Air sampler located across street
from United Virginia Bank employee parking
lot, on southeast side of 25th St.

D SHIPYARD, NEWPORT NEWS

Air sampling device mounted on a maple tree
located approximately midway between 41st.St.
and 42nd St. on the southwest side of
Huntington Ave. Air samplerlocated about

1 block and across an employee parking lot
from the main entrance to the Newport News
shipyard.



LOCATION *A®" - CITY EALL, NORFOLK

Looking west
along Union
Ave. as seen
from the
Berkley Bridge,.
Air sampler
is visible as
black protu-
berance below
- . - the sign on
e Sy the center
E = R ' . lightpost,

Photograph at right
shows the air sampler

on the light post in

the foreground with the
Norfolk City Ball in

the background. Looking
northeast across Union
Ave,



LOCATION *B®" - NAVAL SHIPYARD, PORTSMOUTH

oz -

SRR 4 Air sampler mounted on a
telephone pole immediately
outside the circum-naval
shipyard wall along
Portsmouth Ave. between
4th and S5th Streets,

I YN Y YRR IE)

Looking northeast along
Portsmouth Ave. toward
the 4th St. intersection
and entrance to Gate 10
of the Naval Shipyard
(flags located over gate).
Air sampler located on
the telephone pole in
the foreground.



Air sampler mounted on
a green lightpost

alongside entrance to
Newport News City Hall
employee parking lot.

~vy
.h Looking east across
25th St. at the
‘I» Newport News City
T Ball under cover

of the United
Virginia Bank
employee parking
lot. Air sampler

is located on the
green lightpost to
the right of center.
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LOCATION *D" - SHIPYARD, NEWPORT NEWS

Looking south-
west across
Buntington
Ave, between

, 418t & 42nd
Streets toward
main Newport
News Ship-
building
office. Air
sampler is
located on
small maple
tree to the
left of the
sign post

Same shot as
above but with
telephoto lens.
Note air samp-
ler on maple
tree to the
left of the
sign post.
Newport News
Shipbuilding
office is 4in
the background
across employee _ . . TR —_——
parking lot. : S— - el ~ - (

— c———

- —— —




.

) ..a.ﬁ./m.- :\oﬂ\‘. :) P .\=_V\
S A e, 4 rd Tt

P R e
T (B Y & v
o lnﬂ\lf g Ly .
/.

E: .. . o

- o -

L}
; K 1Y Glain-SE PR e

. ~ K
! . . .
P . . .
d ! U T 5
¥ . 5
v . . N . S
. ‘e g . >
A 4
:
» ’ ¢ 4~
, PP eoor "
L -
. LR e % 40
23 ) G
. ’
[ .
.

R SR N

K

a
[

71

:a...p..wu su... fi
g,

AL
Yy

SR, 2T

O\ S P8t 30 :
PN\ g
i i N .Mh uumJ. ﬁ.

IFPPOLEE i it ties PRt A i s io vt It AT EH P IS
4 [

_______:m.__._.______.__.__._.____"_.___.,_:____m

IIIANSYLY JUIT3 PRI0LY TUINILILILSEIRNIYT

St it

DRI JRFIIIIBLLINIINILC ITNLLYLYL VIR0

1. L e
ol ik

1o33] $233722230 CPITRAlIY-IIINNLINIIIINL.0
- - -

: « b3 N : -
gl lupiendaitingn)

23933935321 BINNIITRINLITI LI NI

1

TR A P T
| _______.m___&_________._x_"__._.__mwmm“..-

RAZE A} 1P b RIS L R

-

w:_:n_._.___m_:.:_“.E“

il




Hampign




10.

11.

REFERENCES

Levine, Richard J. (Editor), National Institute for Occupational Safety and
Health (N1OSH), ASBESTOS: An Information Resource, DHEW Publication
Number (NIH) 79-T681, May 1978,

Environmental Protection Agency (EPA), Guidance for Controlling Friable

Asbestos - Containing Materials in Buildings, Olfice ol Pesticide and Toxic

Substances, EPA 535-5-53-655, March 155’3‘.

Selikdff, Irving J., "Environmental Cancer Associated with Inorganic

Microparticulate Air Polution", Biological Effects of Asbestos, International
TARC)

Agency for Research on Cancer , Publication ¥3 pp. 49-66; Lyon,
France Symposium (1973).

Wendlick, J.D., "Asbestos Exposure and Control - A Corporate Manual of
Good Work Practice”, Weyerhaeuser Company, October 1973,

. . LeMoine, Gary Stephen, "A Survey of the Asbestos Levels in the Ambient Air

of Seattle”, Master of Science Thesis, School of Public Health, University of
washington; Seattle, Washington (May 1981).

Institut Fur Umweltschutz and Emissions {ragen, "On Environmental Pollution
by Weathering of Asbestos Cement Sheets", A-8700 Leoben, Franz-Josef
Strasse 18, Austria (December 1980).

Priedrichs, Karl H. and Otto, Herbert "Fibers in Human Lung Dust Samples:
A Scanning Electron Microscope Study", "American Industrial Hygiene
Association Journal™; Volume 42, Number 2, pp. 150-156 (February 1981).

Mangold, C. A. Private Communications on Ambient Asbestos Fiber Levels in
Urbn;'n Atmospheres of Bremerton, Washington and Portland, Oregon (August
1983).

Nicholson, William J., et. al. "Control of Sprayed Asbestos Surfaces in School
Buildings: A Feasibility Study under Contract to National Institute of
Environmental Health Sciences (NIEHS); Environmental Sciences Laboratory
of Mount Sinai School of Medicine of New York (June 1978).

Churg, A. and Warnoek, M. L. "Correlation of Quantitative Asbestos Body
Counts and Occupation in Urban Patients"; Archives of Pathology and
Laboratory Medicine, Volume 101, pp. 629-634 (1977).

National Institute for Occupational Safety and Health, Revised
Recommended Asbestos Standard, DHEW (NIOSH) Publication 771-169
{December 1976),

- -



12.

13.

14,

18.

16.

17
18.
19.
20.
21'
22,
23.

24.

25.

Occupational Safety and Health Administration, Industrial Hygiene Field
Operations Manual (April 1979).

Occupational Safety and Health Administration, 29CFR 1910.1001-Asbestos
(1970), and OSHA Program Directive #300-16 entitled 29 CFR
1910.1001(jX2), or (3) or (4), "Minimum Airborne Fiber Concentration for
Initiating and Continuing Asbestos Medical Examinations”, (October 1978).

Rohl, A. N., Langer, A. M. and Selikoff, Irving J., "Airborne Asbestos in the
Vicinity of a Freeway", Atmospheric Environment, Vol. 12, Number 10, pp.
2030-2031 (1978).

Churg, A. and Warnock, M. L. "Asbestos Pibers in the General Population”,
American Review of Respiratory Disease, Volume 122, pp. 869-678 (1980).

National Institute for Occupational Safety and Health, ™The Industrial
Environment - Its Evaluation and Control", USDHEW (NIOSH), U. S.
Government Printing Office, Washington, D.C. (1873). .o

Mangold, C. A., Beckett, R. R., and Bessmer, D. J. "Asbestos Exposure
Control - Puget Sound Naval Shipyard, U.S. Dept. of Navy" (May 1970).

Millipore Corporation, "Information on Average Background Counts of Pre-
prepared Type AA filters, 0.8 Micron Pore size, 37mm diameter",

National Institute for Occupationsl Safety and Health, NIOSH Criteria
Document - "Occupational Exposure to Asbestos”, USDHEW (NIOSH), 1972.

Robock, K. "Workplace and Environmental Situations - Measuring Techniques,
Sources, Results and Consequences”, Asbestos Information Association - 4th
Biennial Conference - Paris, Institute for Applied Fibrous Dust Research;
Neuss, West Germany (May 3-5, 1983).

Occupational Safety and Health Administration, "Occupational Exposure to
Asbestos; Emergency Temporary Standard”, Federal Register, pp.
$1086-51140; Friday (November 4, 1983).

Lanting, R. W. and den Boeft, Ing. J. "Atmospheric Pollution by Asbestos
Fibres", Institut voor Milieuhygiene en Gezondheidstechniek, Report G. 908;
Delft, Netherlands (November 1979).

Mangold, C. A., Private Communication - Analysis of 26 Pilters for Asbestos
Fibers and Qualitative Examination of Four Bulk Samples for Presence of
Asbestos Fibers (October 24, 1983).

Environmental Protection Agency, Asbestos - Containing Materials in School
Building - A Guidanece Document, Parts 1 & £, Oflice of Toxic Substances,
EPA-450/2-78-014 (OAQPS No. 1.2-094), March 1978.

Environmental Protection Agency, "National Emission Standards for

Hazardous Air Pollutants, Amendments to Asbestos Standard”, Federal
Register, 40 CFR Part 61, pp. 32126-32133 (July 13, 1983).

-7 -



26.

27.

28.

28.

30.

31.

32,

33.

34.

35.

36.

37.

38.

Craighead, J. E., et. al. "The Pathology of Asbestos - Related Diseases of the
Lungs and Pleural Cavities: Diagnostic Criteria and Proposed Grading
Schema", Archives of Pathology and Laboratory Medicine (October 8, 1982).

Craighead, J. E. and Mossman, B. T. "The Pathogenesis of
Asbestos - Associated Diseases”, New England Journal of Medicine, pg. 306
(June 17, 1982).

Nicholson, William J., et. al. "Asbestos Contamination of the Air in Publie
Buildings". Research Triangle Park, N.C., U.S. Environmental Protection
Agency Publication #450/3-76/004 (October 1975).

Ayer, H. E., Lynch, J. F. and Fanney, J. H. "A Comparison of Impinger and
Membrane Filter Techniques for Evaluating Air Samples in Asbestos Plants",
Annuals of New York Academy of Science, Volume 132, pp. 274-287 (1965).

National Institute for Occupstional Safety and Health (NIOSH), Manual ef
Analytical Methods, Asbestos Pibers in Air, Volume 1, 2nd Edition,
Superintendent ol Documents, U.S. Government Printing Office, Washington,
D.C., pp. 239-1 through 239-21 (March 30, 1977).

Selikoff, Irving J. - Press Conference Reprint, Asbury Park Sunday Press,
Press Plaza, Asbury Park, N.J. (September 4, 1883).

Nicholson, William J. and Pundsack, P. L. "Asbestos in the Environment;
Biological Effects of Asbestos", JARC Publication #8, pg. 126-130, Lyon,
France Symposium (1973).

Lebel, Jacques, Private Communication on "Ambient Air Concentrations of
Asbestos Fibers In the Surrounding of a Pulp and Paper Mill Sectionally
Covered with Asbestos - Cement Roofing and Siding" (October 1983).

Burdett, Garry and Rood, Anthony "Sample Preparation for Monitoring
Asbestos in Air by Transmission Electron Microscopy”, Analytical Chemistry,
Vol. 55, Number 9, pp. 1642-1845 (August 1983).

Becklake, M. R. "Exposure to Asbectos and Human Disease™, New England
Journal of Medicine, Vol. 306, Number 24, pp. 1480-1482 (June 17, 1982).

Acheson, E. D. and Gardner, M. J. "Asbestos: Scientific Basis for
Environmental Control of Fibres", IARC Scientific Publication, Vol. 2,
Number 30, pp. 737-754 (1980).

Selikoff, Irving J. "Disability Compensation for Asbestos Associated Disease
in the United States", Environmental Sciences Laboratory of Mount Sinai
School of Medicine, City of New York (Report to U.S. Department of Labor,
Contract J-0-M-8-0165), June 1982.

Selikoff, Irving J. and Rammond, E. C. "Asbestos Bodies in the New York
City Population in Two Periods of Time" In: Pneumoconiosis Proceedi
International Conference, Johannesburg, 1968, :



39.

40.

Langer, A. M., Selikoff, 1. J. and Sastre, A. "Chrysotile Abestos in the Lungs
of Persons in New York City", Archives of Environmental Health, Volume 22,
pp. 348-361 (1971).

Pooley, F. D., Oldham, P. D. and Chang-Hyun, U. "The Detection of Asbestos
in Tissues”, In: Pneumoconiosis Proceedings International Conference,
Johannsbur? 1969. Shapiro, H. A. (Ed), Oxford University Press, Capetown,
pp. 108-116 (1870).



Affidavit Of John E, Craighead, M.D,

State of Vermont )
)} B8.:
County of

John E. Craighead, M.D., being duly sworn, deposes and says:

l. I am a medical doctor and currently Chairman of the De-
partment of Pathology, University of Vermont in Burlington,
Vermont., As a physician and pathologist, I have had extensive
experience in experimental and diagnostic studies of diseases in
man, including in recent years significant and continuing studies

of asbestos associated diseases.

2. I have studied with great care a report entitled "The
Actual Contribution of Garlock Asbestos Gasket Materials to the
Occupational Exposure of Asbestos Workers", dated October 1982,

prepared by Carl A. Mangold.

3. I have reached the conclusion that the concentrations
of asbestos in the working environment demonstrated by the ex-~
periments using Garlock material (as described in the Mangold
Report) are insufficient to cause detectable disease in man by

current standards and with our present state of knowledge.

N\ N |
‘i—:(LSL—k—»*-Y\~.§‘ ;

JohW B. Craighead, MiD.

Sworn to before me this /fZZday h -
of W Lhye.. , 1983.

g j Notary Pnblic -




