NIOSH Policy Statement

Respiratory Protection Recommendations for
Airborne Exposures to Crystalline Silica

The following describes the NIOSH policy for respiratory protection against airborne exposures to
crystalline silica.

Recommendation

NIOSH recommends the use of half-facepiece particulate respirators with N95 or better filters for
airborne exposures to crystalline silica at concentrations less than or equal to 0.5 mg/m3. The Occu-
pational Safety and Health Administration (OSHA) also specifies the use of at least a 95-rated filter
efficiency [29 Code of Federal Regulations (CFR) 1910.134]. The recommendation for a 95-rated
filter efliciency reflects the improved filter efficiency of N95 filters over the earlier dust and mist
(DM) filters. A comprehensive respirator program must be instituted prior to the use of 42 CFR 84
respirators. The requirements for a comprehensive respirator program may be found in the OSHA
respiratory protection standard (29 CFR 1910.134).

Background

In 1974, NIOSH published the Criteria for a Recommended Standard: Occupational Exposure to
Crystalline Silica recommending that occupational exposure to respirable crystalline silica be con-
trolled so that workers are not exposed to concentrations greater than 50 micrograms per cubic
meter of air (50 pug/m?®) as a full-shift sample for up to a 10-hr workday during a 40-hr workweek
to prevent silicosis. The NIOSH recommended exposure limit (REL) remains 50 ug/m’ today. The
1974 criteria document listed the “single use (valveless type) dust respirator” as the acceptable res-
pirator type for use at concentrations of free silica of less than or equal to 5 times the REL (5x) and
“quarter or half mask respirators with replaceable dust filter or single use (with valve) dust respira-
tors,” or “type C, demand type (negative pressure), with quarter or half mask facepiece” for use at
concentrations of less than or equal to 10 times the REL (10x).

In testimony at the 1988 OSHA hearing on the proposed rule on air contaminants, NIOSH cited
data to indicate that crystalline silica meets the OSHA definition of a potential occupational car-
cinogen as defined in 29 CFR, Part 1990, and recommended that OSHA label crystalline silica a
potential occupational carcinogen [IARC 1987, NIOSH 1988]. NIOSH also reaffirmed the REL of
50 pg/m’. Consequently, only the most protective respirator (i.e., self-contained breathing apparatus
[SCBA]) was recommended based on the NIOSH cancer policy at that time of controlling exposures
to potential occupational carcinogens to the lowest feasible concentration. In 1994 NIOSH replaced
the SCBA respirator recommendation with recommendations for the use of half-facepiece air-
purifying respirators with high-efficiency particulate filters (10x) and powered air-purifying respi-
rators (PAPRs) with high-efficiency particulate filters [NIOSH 1994].
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The reasoning for the initial high-efficiency filter reccommendation is supported by the NIOSH Res-
pirator Users Notice: Differences and Limitations Between Part 11 Particulate Respirators and Part
84 Particulate Respirator [NIOSH 1996]. However, the 1994 NIOSH recommendation for high-
efficiency filters for silica concentrations of 0.5 mg/m? was not based on a need for a 99.97% filter
efficiency but instead reflected a limitation of the efficiency of the DM mask in filtering smaller par-
ticles (<2 um mass median aerodynamic diameter). The improved filtering efficiency characteristics
of the particulate filters certified according to 42 CFR 84, compared to DM filters, result in filter ef-
ficiencies of at least 95% for all sizes of silica dust; consequently, 100-rated filter efficiency (99.97%)
is not required to achieve an APF of 10 in a properly fitted half-facepiece particulate respirator for
crystalline silica exposures.
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This document is in the public domain and may be freely copied or reprinted.

Mention of any company or product does not constitute endorsement by the National Institute
for Occupational Safety and Health (NIOSH). In addition, citations to Web sites external to
NIOSH do not constitute NIOSH endorsement of the sponsoring organizations or their pro-
grams or products. Furthermore, NIOSH is not responsible for the content of these Web sites.

To receive documents or other information about occupational safety and health topics, contact
NIOSH at

Telephone: 1-800-CDC-INFO (1-800-232-4636)
TTY: 1-888-232-6348
E-mail: cdcinfor@cdc.gov

or visit the NIOSH Web site at www.cdc.gov/niosh.

For a monthly update on news at NIOSH, subscribe to NIOSH eNews by visiting www.cdc.gov/
niosh/eNews.
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