
NIOSH and RCFC Team Up To Promote
Airborne Fiber Reduction Strategies

In fall of 1998, researchers from the
National Institute for Occupational
Safety and Health (NIOSH) initiated a
partnership with the member compa-
nies of the Refractory Ceramic Fibers
Coalition (RCFC). The purpose of this
coalition was to promote strategies to
minimize worker exposure to airborne
fiber in the workplace.

NIOSH, through the Centers for
Disease Control and Prevention (CDC),
is the only federal agency responsible
for conducting research and making
recommendations for the prevention of
work-related illnesses and injuries. The
RCFC, through the implementation of a
comprehensive product stewardship
program (PSP), has established a
strong track record for assisting the
end users of RCF-containing products
with the identification, evaluation and
control of airborne fibers. With these
common interests in mind, a “partner-
ing” agreement between NIOSH and
the RCFC was a natural evolution.

The first phase of the NIOSH/RCFC
partnering initiative centered around a
joint information exchange. Each orga-
nization hosted numerous site visits
with NIOSH touring RCFC manufactur-
ing and secondary processing facilities
and RCFC visiting various NIOSH

research facilities. Each party provided
the other with research data, study
results and technical information in
addition to helping foster a better
understanding of organizational goals
and objectives.

The first actual “joint research” con-
ducted under this collaboration was an
engineering research study designed to
identify, evaluate and communicate
cost-effective methods of controlling
workplace exposures to airborne RCF
within specific unit operations found at
end-user manufacturing plants. The
first unit operation selected for evalua-
tion was grinding and sanding of
vacuum formed RCF-containing parts.
Commonly referred to as “finishing”
within the industry, grinding and sand-
ing operations were targeted for
additional research through the evalua-
tion of workplace exposure monitoring
results. While grinding and sanding
operations have demonstrated the
potential for generating elevated levels
of airborne fiber, they are also well
suited for the installation of engineer-
ing controls. When properly designed
and installed, these controls can be
extremely effective at controlling dust
generation.

Recently, a pedestal grinder/sander

was shipped to the NIOSH Pittsburgh
Research Labs (PRL) to evaluate the
effectiveness of specifically designed
local exhaust ventilation (LEV) and
continuous water-misting controls.
Initial results indicate that the LEV sig-
nificantly reduced personal breathing
zone concentrations of airborne fiber
during both the grinding and sanding
of RCF Fiberfrax® Duraboard®. Water
misting also showed significant reduc-
tions during grinding operations.
Preliminary results indicate that when
properly designed and operated, engi-
neering controls can cut exposure to
airborne fiber emissions from grinding
and sanding operations by as much as
99% using LEV. A full analysis of the
data by NIOSH and RCFC engineers is
currently underway, the results of this
study are targeted for publication in
the near future.

The collaboration of NIOSH and RCFC
researchers to identify and evaluate
engineering control strategies is just
one more way of helping the end users
of RCF-containing products to manage
the potential risks associated with the
inhalation of respirable airborne fiber.
Look for additional information on
NIOSH and RCFC activities in the
months ahead.

Kevin H. Dunn, Environmental Engineer, Engineering Control Technology Branch, NIOSH, CDC
Dean E. Venturin, Manager, Health, Safety & Environment, Unifrax
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Overview of Airborne Fiber Monitoring:
Past, Present and Future
Production of Refractory Ceramic Fiber
(RCF) began in the United States in the
early 1950’s. At that time, the field of
“Industrial Hygiene” was in its infancy
and early exposure monitoring efforts
consisted primarily of random samples
for particulate matter. It wasn’t until
the Occupational Safety and Health Act
was passed in 1970, that more atten-
tion began to be focused on the
assessment of occupational exposures
to airborne dusts.

In the early 1970’s, RCF manufacturers
began to focus additional attention on
workplace exposure monitoring and
the control of airborne dust. It was
during this time that engineering con-
trols, designed specifically to control
airborne dust, began to be installed.
This was also a time when industrial
health professionals began to differen-
tiate between dusts of various particle
size and shape (e.g., respirable vs.
total particulate) and focused greater
attention on particle morphology (e.g.,
spherical vs. fibrous).

The first truly comprehensive study of
workplace exposures to airborne fiber
within the RCF industry was published
in 1979. This study shed new light on
a number of key areas, such as; 1) air-
borne fiber size and length
distributions; 2) the correlation
between average exposure to sus-
pended particulate matter vs. fiber and
3) average workplace exposures to air-
borne fiber within various
manufacturing jobs (later referred to as
homogenous exposure groups). Even
as the knowledge base for airborne

fiber exposure monitoring and particle
characterization was growing through-
out the early to mid-1980’s, it wasn’t
until 1987 that the first comprehensive
long-term cross-functional exposure
assessments within the RCF manufac-
turing were undertaken.

In 1987, the Thermal Insulation
Manufacturers Association (TIMA)
contracted with the University of
Cincinnati’s School of Industrial Health
for the implementation of a long-term
airborne fiber exposure assessment
plan. Designed around standardized
sample collection and analytical proto-
cols, the data collected under this new
exposure assessment strategy was
merged with historical data and used
in support of an industry-wide epi-
demiological investigation which
continues to this day with funding
from the Refractory Ceramic Fibers
Coalition (RCFC).

On May 4, 1993, RCFC member com-
panies and the U.S. Environmental
Protection Agency (EPA) signed an
agreement (Consent Order) establish-
ing a program to monitor exposures to
airborne fiber both within RCF manu-
facturing plants as well as within their
customers and end-user facilities. This
“first of its kind” collaborative effort
between industry and Federal regula-
tors generated one of the most
extensive industrial hygiene databases
in existence. Through the end of this 5-
year study (June 1997), the data
generated from this program played an
integral role in; 1) the evaluation of
long-term exposure trends; 2) the

study of differences in airborne fiber
concentrations among employees per-
forming different jobs and 3) the
relationship between workplace expo-
sures and such things as engineering
controls, use of respiratory protection
and the effectiveness of airborne fiber
reduction efforts.

The future of workplace exposure mon-
itoring within the RCF industry and
throughout the life cycle of RCF prod-
ucts promises to be even more
valuable and revealing. The RCFC is
beginning discussions with representa-
tives from three separate Federal
agencies [(e.g., the Environmental
Protection Agency (EPA), the
Occupational Safety and Health
Administration (OSHA) and the
National Institute for Occupational
Safety and Health (NIOSH)] regarding
future Product Stewardship initiatives,
including continued exposure monitor-
ing efforts. Without doubt, a proactive
airborne fiber monitoring program will
play a key role in assessing relative
occupational exposure as a precursor
to continued efforts to reduce potential
exposure risks.

For more information on airborne fiber
monitoring and workplace exposure
assessments, please contact the
Unifrax Product Stewardship Health
Hotline at (800) 322-2293.

Dean E. Venturin, Manager, Health, Safety & Environment, Unifrax
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Findings From a European RCF
Health Study

Since 1987, employees at Unifrax have
been participating in an epidemiology
study which is being conducted by
researchers at the University of
Cincinnati (“UC”). Similar studies have
been undertaken in Europe. At the
request of the European Ceramic
Fibres Industry Association (“ECFIA”),
a second cross-sectional study has
been carried out involving workers at
six European RCF manufacturing
plants. The second study was con-
ducted by researchers from the
Institute of Occupational Medicine
(“IOM”), in Edinburgh, Scotland.

Study results have been published by
IOM under the title  “Epidemiological
Research in the European Ceramic
Fibre Industry 1994-1998 - Volume 1:
Workplace Concentrations of Airborne
Dust and Fibres and Volume 2: A Study
of the Respiratory Health of Workers in
the European RCF Industry.” This
study followed an earlier cross-sec-
tional study that was conducted in the
1980’s; results were published by
Trethowan et al., in 1989. These stud-
ies were carried out as a part of a
research program aimed at identifying
any possible associations between
workers’ respiratory health and their
long-term exposure to airborne dusts
or fibers.

A total of 774 individuals participated
in some or all of the most recent study,
which represented about 90% of cur-
rent workers and 37% of the former
worker population. The findings from

the IOM study appear to be similar to
those of UC. A synopsis of the overall
conclusions from the IOM study
include:

❖ It has been difficult to find a
coherent explanation of the varied
evidence for and against
associations between estimated
RCF exposures and respiratory
health.

❖ In current smokers, there is
evidence of a restrictive effect, on
average probably mild, of long-
term exposure to RCF fibers.

❖ It would therefore be prudent to
continue measures to keep
[airborne fiber and dust]
concentrations as low as
practicable, and to encourage
smoking cessation.

❖ Evidence for a real relationship
between exposure and small
opacities (an opaque spot in the
lung) is, at most, ambiguous.

❖ Some of the uncertainties might be
reduced or resolved by further
investigation, including a
longitudinal study.

The IOM study examined other issues
which were evaluated by UC. For
example, the IOM study found that the
prevalence of self-reported respiratory
symptoms was low; the incidence of
pleural plaques was similar to that
found in the UC study, however IOM

attributed all of the plaques to other
factors such as age, body mass index,
and past asbestos exposure; and, there
was no decrement in lung function
identified, except for current smokers,
who showed a mild decline.

Overall, the findings and conclusions
from the European study are similar to
those produced by the UC study
involving Unifrax employees. It is reas-
suring to know that other health
researchers have made similar findings
after studying another RCF-exposed
population.

Reprinted with permission from UNI-
FACTS NEWS, Autumn 1999

Jim Cason, Vice President, Risk Management
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Workplace
Quality News
Information Guide
NUMBER 1 (Order Code: C-1320-J)
• HEPA Filtered Vacuums
• Flame Resistant Disposable Coveralls
• Vacuum Handling Recommendations

NUMBER 2 (Order Code: C-1320-K)
• Future Regulation Of Man-Made Vitreous

Fibers
• Reducing Airborne Dust In Basic Maching

Operations

NUMBER 3 (Order Code: C-1320-L)
• Compact HEPA Filtered Vacuums
• A Proper Respiratory Protection Program

Why, When and How

NUMBER 4 (Order Code: C-1320-U)
• Evaluation Of Machining Techniques
• Water Lance Removal Of Old RCF Linings

NUMBER 5 (Order Code: C-1320-Y)
• Interim Report on a Tamping Procedure For

RCF Module Furnace Linings
• A Portable Work Table For Controlling

Airborne Fiber Dust

NUMBER 6 (Order Code: C-1320-E)
• Tamping Procedure For RCF Module

Furnace Linings
• Removal And Repair Of Old Furnace Linings

NUMBER 7 (Order Code: C-1321-F)
• Dust Collection - A Primer
• Communicating While Wearing A Respirator
• Wet/Dry HEPA Vacuums

NUMBER 8 (Order Code: C-1320-G)
• New Products For Greater Worker Safety

And Comfort
• Dust Collection - A Step-By-Step Process
• HEPA Vacuums For Silica Dust

NUMBER 9 (Order Code: C-1321-P)
• Update On Workplace Exposure Monitoring
• An Overview Of Airborne Fiber Monitoring
• Recommended Handling Practices For RCF

Modules

NUMBER 10 (Order Code: C-1321-Q)
• Dust-Hound…A Portable Dust Collection

Unit
• Portable Power Tools With Integral Dust

Collection
• Recommended Handling Practices For RCF

Blankets & Felts

NUMBER 11 (Order Code: C-1322-11)
• Risk Assessment Summary
• A New Era In Respiratory Protection
• Unit Operational Code Of Practice &

Engineering Controls Guidebook

NUMBER 12 (Order Code: Amh-wqn-12)
• NIOSH and RCFC Team Up To Promote

Airborne Fiber Reduction Strategies
• Overview Of Airborne Fiber Monitoring
• Findings From European RCF Health Study

For MSDS’s or Product Information:

Unifrax Corporation
2351 Whirlpool Street
Niagara Falls, NY 14305-2413
Telephone: 716-278-3800
Telefax: 1-800-FAX-FIBR (1-800-329-3427)
www.unifrax.com
email: info@unifrax.com

For Product Stewardship Program and General Health
Literature/Assistance:

Unifrax Corporation
310 Creekside Drive
Amherst, NY 14228-2074
Telephone: 716-564-4122
Fax: 716-564-4120
PSP Hotline: 1-800-322-2293

The information, recommendations and opinions set forth herein are offered
solely for your consideration, inquiry and verification and are not, in part or total,
to be construed as constituting a warranty or representation for which we
assume legal responsibility. Nothing contained herein is be interpreted as autho-
rization to practice a patented invention without a license.

All trademarks and registered trademarks used herein are the sole property of the
Unifrax Corporation.


