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PREFACE

This guide is intended to provide practical guidance in the selection and use of respiratory protection to
persans who work in asbestos abatement. The recommendations in thig guide will also apply to other
working activities, such as maintenance or repair, whera exposure or the potential for exposure to
asbestos exists. Because of the well documented risk to heaith gssociated with asbestos and uncertain-
lies surrounding the level which can cause diseasa, éxposures must be controlled to the lowest level
possibie as determined by the most sensitive and reliable monitoring methods. This quide is divided into
five parts. Part { is an introduction to the hazards associated with airborne asbestos and to the issues
involving respiratory protection against ashestos. Part [l presents a model respiratory protection pro-
gram for the asbestos abatement industry which both satisfies current Federal regulations and incorp-
orates the most current informaticn on appropriate respirators for use against airborne asbestos fibers,
Part Ill contains a checklist for developing or evaluating a respiratory protection program. Part IV pre-

sents information on breathing air systems for supplied-air respirators. Part V lists sources of heip for
- problems involving respirator use. .

NQOTE ON THE SEPTEMBER 1986 REVISION: The April 1988 printing of this guide included warn-
Ings to employers that the reguiations governing occupational exposures to asbestos were under ra-
vision by the Federal Occupational Safety and Heaith Administration (OSHA), and in various stages of .
devetopment by many States. Employers were encouraged to keep current on all mandated require-
ments, whether Federal, State, or locai. that applied to their operations. On June 20, 1988, OSHA
promulgated revised asbestos standards for both general industry {28 CFR 1910.1001) and the con-
struction industry (29 CFR 1926.58). The new standards lower the Permissible Exposure Limit (PEL) for
asbestos to 0.2 fibers per cubic centimeter of air (f/cc), and establish more stringent requirements for
controt of asbestos exposures, including more stringent requirements for respiratory protection. QSHA'
now requires, at a3 minimum, that combination supplied air respirators with auxiliary escape-oniy self-
contained breathing apparatus (SCBA) operated in the pressure demand mode be worn if exposures
exceed 1,000 times the PEL (200 f/cc). NIOSH and EPA recommend that the same type of combination
respirator or a pressure-demand SCBA be worn in abatement or maintenance operations whaeare
workers are occupationally exposed to airborne asbestos at "any detectable level . . . at or above the
lowest limit of reliable quantitation as determined by phase contrast microscopy analysis.”” Also, OSHA
has disaliowed the use of single-use, disposable-type dust masks and air-purifying respirators with
non-HEPA filters where expesures exceed the PEL. In the interest of providing abatement contractors,
abatement workers, and other interested parties with as much pertinent information as possibie, this
guide has been updated to include the full text of both 29 CFR 1910.1001 (Appendix A1) and 29 CFR
1926.58 {Appendix A2). The first issue of this guide included procedures for qualitative {QLFT) ang
quantitative (QNFT) fit testing procedures which were adapted from the OSHA lead standard {29 CFR
1910.1025) and the NIOSH A Guide to Industrial Respiratory Protection {DHEW (NIOSH) Pubtication No
76-189), respectively. However, an appendix to the revised OSHA asbestos standards includes QLFT
and QNFT procedures which are somewhat more rigorous than those which were previousty included
Therefore, the previously included procedures have been deleted. The authors have also taken this
opportunity to correct minor errors which appeared in the first printing. Aside from the few changes
and minor cofrections noted above, this guide is essentially unchanged. The recommendaticns
regarding appto'priate respirator setection and respiratory protection program activities containea
in the April 1986 version remain valid and strongiy supported by NIOSH and EPA. Empioyers are 510l
cautioned to censult with State and local regulfatory agencies to keep abreast of all standards in effect
or under development which ¢ould apply to their operations.
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Parti INTRODUCTION

Scientists and physicians generally agree that asbestos fibars cause human diseases. Research has
proven that exposure to asbestos can cause asbestosis and cancers of the lung, stomach, rectum,

intestines, and the linings of the Iu ngs and inner abdominal wail. As recently stated by the Qccupational
Safery and Health Administration (QSHA):

OSHA is aware of no instance in which exposure to a toxic substance has more clearly demon-
strated detrimental heaith effects on humans than has asbestos exposure. The diseases caused
by asbestos exposure are life-threatening or disabling . . . Of all of the diseases caused by
asbestos, lung cancer constitutes the greatest health risk for American asbestos workers. Lung
cancer has been responsible for more than half of the excess monality from asbestos exposure
in some occupational cohorts.

.. . Agbestos-induced lung cancer usually has a latency period in excess of 20 vears, and this
cancer may be manifested at a younger age than is true for lung cancer victims whao are not
exposed to asbestos . . . Few cases of lung cancer are curable, despite advances in medical and
surgical oncology. Only 8 percent of lung cancer patients survive for 5 or more years after
diagnosis . . . Asbestos exposure acts synergistically with cigarette smoking to multiply the risk
of developing fung cancer,

Asbestos enters the body when a person breathes or swallows airborne dust bearing microscopic
asbestos fibers. When all feasibie means of preventing asbestos fibers from becoming airborne are
inadequate, the primary additional means of protecting people who must enter an asbestos-contam-
Inated area to work is the use of respirators.

In the past, asbestos was widely used in surfacing and insylating materials, and in a variety of other
products (such as ceiling and floor tile and wallboard) used to construct buildings. The effort to abate
asbestos and asbestos-containing materials {ACM) from buildings has resulted in a rapidly growing
asbestos abatement industry. Asbestos abatement or removal can disturb asbestos or ACM and
release the very small fibars into the air.

Workers do not always receive the maximum feasible level of protection against asbestos, primarily
because empioyers and workers underestimate the hazards associated with asbestos exposure. Many
employers and workers underestimate or ignore the health risks associated with exposure to asbestos
because: (1) most asbestos fibers are invisible to the human eye: {2} breathing or swailowing
asbestos fibers does not produce an immediate effect. such as pain or bleeding; and {3) the develop-
ment of diseases caused by asbestos usually takes many years.

Currently OSHA requires that the concentration of asbestos in air, that is the number of asbestos fibers
N a measured amount of air, must be pelow a level that is known as the Permissible Exposure Limit
{PEL). The PEL for asbestos is 200,000 fibers (which are greater than 5 microns in length) per cubic
meter of air, which is equivalent to Q.2 fibers per cubic centimeter of air {0.2f/cc). However, the National
Institute for Occupational Safety and Mealth (NHOSH), the Environmental Protection Agency (EPA), and
OSHA have conciuded that there is no known threshold of exposure to asbestos below which there
's no risk. OSHA's reguiations also allow the use of respirators which NIQSH believes do not provide the
best possible protection against asbestos. NIOSH. EPA, and OSHA agree that where exposures (o
ashestos can not he eliminated, they must be controlied to the lowest lavel possible. NIOSH and EPA
believe this includes providing workers with the maximum feasible leve] of respiratory protection when
they are or could reasonably be expected 1o be occupationally exposed to airborne asbestos.

The purpose of this guide is to provide employers with guidelines for developing effective respiratory
protection programs, based on the best and most current information. This guide contains:

+ a model respiratory protection program which covers the minimum requirements of the

Federal regulations, incorporates additional NIQSH./EPA recommendations. and includes
. detailed discussion of the types of respirators appropriate for asbestos abatement iPart 1)
= acheckiist which can be usedto develop or evaluate a respiratory protection program (Partill)

* a8 section on breathing air systems (Part iv)



* 3 lisung of sources of help for respirator users (Part V)

+ seven technical appendices, inciuding current Federa| regulatory requirements (Appendix A},
exampies of NIQSH approval labels {Appendix B), NIOSH respirator user's notices (Appendix
C). general safety considerations (Appendix D), heat stress considerations (Appendix E),
breathing air systems {Appendix F), and the transcript of NIOSH testimony at a public hearing
on occupational exposure to asbestos held in June 1984 (Appendix GJ.

Several important considerations, which the reader shouid bear in mind., f
lines contained in this manual. In making the recommendations in this gu
NIOSH and EPA have determined thea foilowing:

orm the basis for the guide-
ide for selecting respirators,

« Asbestos is a known human carcinogen for which no fevel of exposure isknown to be without
risk. Singie exposures May even present a heaith nisk to some individuals.

* The maximum fe4sible level of respiratory protection shouid be provided to and used by
workers engaged in either asbestos abatement operations - such as open surface removal,
glove bag removal, or encapsulation or enclosure - or other work with or in close proximity
to asbestos-containing material - such as maintenace or repair, WHEN SUCH WORKERS
ARE, OR COULD REASONABLY BE EXPECTED TO BE, OCCUPATIONALLY EXPOSED

phase contrast microscopy analysis (NIOSH Meathrod 7400,

+ Respirators which use filters to remove contaminants from the air do not provide as high a
degree of protection for workers as respirators which supply clean pressurized air to the
workers from a protected source.

In consideration of the above, NIOSH and EPA make the following recommendations as the best
réspiratory protection during any exposure or potential exposure to airborne asbaestos:

* A combination respirator which includes a Type-C supplied-air respirator (SAR} with a full
facepiece operated in the pressure-demand mode and with an ayxiliary seif-contained
breathing apparatus (SCBA) operated in the pressure-demand modea {Photograph 1).

Photegraph 1. Cembination
supplied-air respirator with suxifisry
seif-contained breathing apparstus
(SAR/SCBA).



[CAUTION: The only ''Type-C’’ supplied air respirator that NIOSH and EPA recommend
for use againstasbestosisa pressure- demand respirator. This type of respirator
is not to be confused with demand or Type C supplied air
respirators, which are NOT recommended because they do not provide as
much protection. Aiso, the provision of an escape SCBA does NOT replace the
need for having a reserve air system for the SAR. See further discussion under -
Part IV. Breathing Air Systems and Appendix F.]

= Self-conrained breathing apparatus (SCBA) with a full facepiece operated in the pressure-
demand mode (Photograph 2).

Photograph 2. Self-contained breathing
apparatus (SCBA).

[NOTE: NIOSH and EPA realize that SCBA may not be practical for use in many asbestos
abatement operations or tasks. However, where SCBA are practicali for use, these
respirators provide the maximum level of protection currently available.]

NIOSH and EPA recommend a combination pressure-demand SAR/SCBA instead of only a pressur-
demand supplied air respirator primarily to provide continued protection in case the air supply iscutc'”
If the airfine supplying 3 SAR were cut, crimped, or accidentally disconnected, me wearerwoulghave
choice but to remove the facepiece.

{n asbestos atmospheres which contain sufficient oxygen (at least 19.5%) a possible alternative to i~2
recommended SCBA or combined SAR/SCBA would be a2 pressure-demand, suppiied air respiraree
that is equipped with an emergency backup high efficiency particuiate (HEPA) filter. The filter would oe
used when there was an unanticipated interruption of air flow, and would provide some degree 3!
. respiratory protection in emergency egress situations without requiring facepiece removal. The use *
a full facepiece with such a device as well as a method of fit testing (see page 29} wouid be necessar

to achieve the best possnbie facepiece seal. Until very recently, such deviceshad been availatie oniy -



Type C continuous flow models (not recommended by NIOSH and EPA for protection against asbestos).
NIQSH has. however, certified the first pressure-demand model under approvai number TC-21C-375.
The combination SAR/emergency backup HEPA might be appropriate where a backup auxiliary SCBA
is not feasibie, and where the backup system is clearly intended for EMERGENCY EGRESS ONLY due
to SAR air supply disruption. Empiayers should be cautioned, however, that current OSHA reguiations
would net allow the use of this type of respirator where airborne levels of asbestos exceeded 1.000
umes the PEL {200f/¢cc). See Appendix A for current OSHA and EPA regulatory requirements,

{Again, the provision of a HEPA filter as an emergency escape system would not replace the need
for a reserve air system for the supplied airrespirator. See PartiV. Breathing Air Systems for further
discussion.]

Federal and State regulatory agencies may allow the use of a variety of other respiratory protective
~ devices for protaction agatnst asbestos which do not provide the degree of protection afforded by the
NIOSH/EPA recommended respirators. Therefore, NIOSH and EPA suggest that if empioyers choose
not to follow the recommendations in this document, they should select the.next best level of respiratory
protection, in compliance with applicabie Federal and/or State regulations, Respiratory protective
devices which may be allowable under EPA regulations {4 "_cde of Federal Regulations (CFR} 763.120)
and/or OSHA regulations (29 CFR 1910.1001 and 29 C~ . 1926.58} are listad later in this guide.

{IMPORTANT NOTE: OSHA recently promulgated rav::--J ashestos standards for general industry
{29 CFR 1910.1001) and for the construction industry . .3 CFR 1926.58). At the time thisdocu-
ment was baing prepared. EPA was revising 40 CFR 763.120, and many states were developing
and promulgating asbestos abatement requirements. Employers are cautioned to determine the
regulatory requirements in effect at the time they are considering appropriata respiratory protection
for their workers. Choosing respirators basad upon NIOSH/EPA recommendations, however, wilj
ensure the highest level of respiratory protection availabie for workers exposed to ashestos.]

Like other construction work, asbestos abatement poses increased risks of injury 1o workers. NIOSH
astimates that 10,000 workers throughout all industries are fatally injured on the job each year inthe
U.S. Falls and electrocutions account for 11% and 1Q0% of these fatalities, respectively. Both fails and
electrocutions represent risks which are more prevalent in abatement than in general industnal
settings. In addition, workers required to wear protective clothing can face increased risk of heat stress.
.. Appendix E and Appendix F of this document provide some general recommendations and references
to guicz an employar in ways to minimize safety and heat stress risks during asbestos abatement





