


 Fiber respirability (<3-4 pm in diameter);

¢ Fiber durability in the lungs;

» Fiber surface characteristics and split-
ting patterns;

¢ Fiber dimensions as related to patho-
genicity (inducing fibrosis, mesothe-
lioma or lung cancer);

¢ Understanding the fibrosis-lung cancer
relationship; and

¢ Conducting well-designed, long-term
epidemiologic studies of workers with
occupational exposures to specific syn-
thetic fibers.

A Labor Perspective

It was particularly clear from the pres-
entation by Bill Kojola of AFL-CIO,
Washington, D.C., that the labor perspec-
tive regarding synthetic fibers is colored
by the history of asbestos. “Organized
labor has been essentially suspicious of
exposure to all fibers,” began Kojola. “We
would like to be convinced that exposure
to a particular fiber is not hazardous.” He
acknowledged that labor is very interested
in following the research in epidemiologic
studies with refractory ceramic fibers.
Although health concerns with glass fibers
and mineral wool are “fuzzy,” Kojola
believes there is clearly.concern about skin
irritation from these two fibers. '

Among his general observations and
priority areas for synthetic fibers, Kojola
listed the following:

¢ A continuing need to focus on durabili-
ty and solubility issues with the under-
standing that more soluble fibers are
generally less hazardous;

s Aneed for cooperative agreements and
voluntary standards involving labor,
government and industry equally, as
these are perhaps more efficient means
for providing protection and circum-
venting difficult and drawn-out stan-
dard-setting processes; and

¢ A need for communicating safe work
practices and methods for reducing
exposures (e.g., use of manual versus
power tools to limit dust generation;
better dust collection equipment on
tools; preventing take-home dust expo-
sures; training for supervisors, man-
agers and workers; and appropriate res-
piratory protection).

Kojola cited several progressive devel-
opments and promising initiatives with

synthetic fibers, including the ACGIH
TLVs®, the NAIMA /OSHA Health and
Safety Partnership Program, the RCF
product stewardship program and the ILO
Code of Practice for handling mineral
wool and glass fibers.

Product Stewardship: Risk Management
for RCF

Refractory ceramic fibers, invented in
1942 and first commercially produced in the
1950s, have been produced in greater quan-
tities since the rapid growth of this industry
first began in the 1970s. Recognizing the
potential for occupational exposure to air-
borne fibers for workers manufacturing
RCF, the industry began sponsoring stud-
ies to investigate possible health effects as
early as 1984. From that initiative, the
Refractory Ceramic Fibers Coalition has
developed a comprehensive product stew-
ardship plan that includes health effects
research, communication efforts, special

The successful generation of
consistent fibers in e ibhoratory
led to the validation of the
modified NIOSH 7400 method for
field sampling of synthetic
organic fibers.

studies (with EPA, OSHA and NIOSH),
product research/reformulation and
workplace monitoring. Health effects
studies include toxicology studies with
rats and hamsters, epidemiologic studies
with a cohort of U.S. RCF manufacturing
workers and quantitative risk assessment
modeling.

”The industry has also lowered its rec-
ommended exposure guideline from 2
f/cm3 [as an eight-hour TWA] in the late-
1980s to 1 f/cm3 in the mid-1990s and
again to 0.5 f/cm3 in 1997, based on pru-
dence and technical feasibility,” noted
Dean Venturin of Unifrax Corp., Amherst,
N.Y. These reductions have been attrib-
uted to specific elements of the RCF prod-
uct stewardship plan, including worker
education and communication tools
(including multilingual training materi-
als), engineering controls (dust collection
at point of generation, improved hood
designs), process controls (minimized
product handling, use of hand tools) and
selection and use of proper respiratory
protective equipment.

Air Sampling Methods for Fibers

Focusing specifically on the sampling
and analysis for airborne synthetic organic
fiber dust, Steve Hacker of Solutia Inc., St.
Louis, provided the following background
observations:

¢ Exposures to dust of these materials
have not been associated with specific
health concerns;

¢ There is no established exposure limit
(except that for particulate not other-
wise regulated); and

¢ There is no standard sampling method-
ology, but there are several options for
evaluating workplace exposures
(NIOSH Method 0500 for total particu-
lates not otherwise regulated, NIOSH
Method 0600 for respirable particulates
not otherwise regulated and NIOSH
Method 7400 for asbestos and other
fibers by PCM).

Hacker identified several sampling issues,
including the need to develop a sampling
strategy for synthetic organic fibers and
determining how to validate the sampling
method (fiber generation with even distribu-
tion). Other issues include the sensitivities of
available methods and deciding which
counting methods for fibers should be
used—PCM, TEM or SEM.

To address these issues, a polyaramid
fiber generation protocol was developed
at DuPont with a multiport sampling sys-
tem. This protocol was used to validate
analytic methods in the laboratory, while
field sampling was performed to charac-
terize total and respirable dust using per-
sonal and area samples. Respirable fibers
were also measured in the field using a
modified NIOSH 7400 method (“A”
counting rules for fibers with diameter
<3 pm, consistent with the WHO fiber def-
inition). Cowl rinsing was performed and
analyzed to characterize fibers that might
be collected on the air sampling cassette
cowl.

Based on comparison of laboratory and
field testing results, Hacker noted that the
successful generation of consistent fibers in
the laboratory led to the validation of the
modified NIOSH 7400 method for field
sampling of synthetic organic fibers. In
addition, the study determined that cowl
washing was not required and that expo-
sure concentrations to synthetic organic
fiber dust during manufacturing was low.

(Continued on p. 26)
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