OSHA Preambles - Respiratory Protection - VII. Summary and Explanation

Search

(é 0 SH A QOcoupational Safety & Health Administration |,:I;:,:E
) U.5. Department of Labor

OSHA Preambles
Respiratory Protection
VII. Summary and Explanation

4 OSHA Preambles - Respiratory Protection - Table of Contents

« Record Type: Respiratory Protection
o Section: 7
o Title: VII. Summary and Explanation

VII. Summary and Explanation

This section of the preamble summarizes and explains the provisions of the final respiratory protection
standard. It describes changes made to the rule since the proposal was issued, discusses the comments
received by the Agency on the proposal, and presents OSHA's rational e for making these changes. The
record evidence supporting each of the requirements of the final rule is also described in detail in this
section.

Thisfina rule clarifies, updates, and strengthens OSHA's previous respiratory protection standard, which
was adopted by the Agency in 1971 and has remained essentially unchanged since that time. This
rulemaking is thus the first major revision to OSHA's respiratory protection standard in more than 25
years. As discussed in connection with several of the individual paragraphs of the revised standard, not all
of the provisions of the standard have been revised; in some cases, OSHA found, and the record supported,
leaving individual provisions unchanged.

Thefinal respiratory protection standard applies to respirator use in general industry, construction,
shipyards, marine terminals, and longshoring operations. When used properly, respirators can help to
protect employees from the acute and chronic effects of exposure to hazardous airborne contaminants,
whether in the form of particulates, vapors, or gases. Generally, OSHA requires respirators to be used to
protect employee health in situations where engineering controls and work practices are not feasible,
where such controls have not yet been instituted, in emergencies, or where such controls are not sufficient,
by themselves, to protect the health of employees.

As noted above, thisfinal standard applies to respirator use in general industry, construction, shipyards,
marine terminals, and longshoring operations. In the 1994 proposal, OSHA proposed to cover genera
industry, shipyards and construction. The longshoring and marine terminals final rule (48 FR 30908)
aready made this standard applicable to those industries as well. To provide clarity, the final respiratory
standard explicitly contains a note setting forth the scope of the respirator standard.

The preambl e to the proposed rule asked for comments about the appropriateness of applying the final rule
to construction and maritime workplaces. In the case of the construction industry, OSHA specificaly
provided the Advisory Committee for Construction Safety and Health (ACCSH) with a copy of the
proposal for review and comment, and ACCSH recommended that the revised standard apply to
construction industry workplaces. OSHA's responses to these comments are discussed above in the
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introduction to this preamble.

In response to the question raised about the applicability of the standard to the construction and shipyard
industries, OSHA received several comments from participants concerned about the rule'simpact on the
construction industry (Exs. 54-102, 54-231, 54-288). These commenters noted that the costs of the
standard for construction employers may be higher than for their counterparts in general industry because
of the higher turnover, decentralization of workplaces, and multi-employer work arrangements typical of
construction sites. However, as reported in the Final Economic Analysis (Ex. 196), OSHA has determined
that the final rule is both technologically and economically feasible for employersin the construction
industry. Thereis no question that many workersin thisindustry need respiratory protection to prevent
material impairment of their health; in fact, some of the most hazardous exposures occur in thisindustry.
For example, workers engaged in the abrasive blasting of bridges are often exposed to high concentrations
of silicaand other hazardous substances (contained in the abrasive blasting media), as well asto lead,
chromates, and other toxic materials (contained in the paints, coatings, or preservatives covering the
substrate). Welders, demoalition workers, tunnel workers, and painters are other examples of construction
trades that often involve overexposure to toxic substances and require respirators for control. In fact,
respirators may be even more necessary in construction than in general industry because the transient and
constantly changing nature of many construction worksites makes the use of engineering controls more
difficult in these environments. Finally, OSHA's previous respiratory protection standard has applied to
the construction industry since 1971 (it is codified at 29 CFR 1926.103); removing this protection for
construction workers would thus decrease existing safety and health protections despite the significant risk
confronting construction workers in many situations. Decreasing feasible worker protections in the face of
significant risk of material impairment of health would clearly be contrary to the Agency's mandate.

OSHA received no comments on the applicability of the final rule to shipyard employment. Like
construction workers, shipyard workers have been covered by the Agency's previous standard since 1971.
In addition, employees in shipyards engage in many of the same highly hazardous operations as
construction workers, including abrasive blasting, welding, painting, and drilling. The Final Economic
Analysis (Ex. 196) has determined that it is both technologically and economically feasible for employers
in shipyard operations to achieve compliance with the final rule.

OSHA has recently issued arevised final rule for the Longshoring (shipboard) portion of marine
cargo-handling operations, along with revisions to the Agency's Marine Terminals (dockside) marine
cargo-handling standard. The scope and application sections of both final maritime rules specifically
incorporate OSHA's respiratory protection standard (29 CFR 1910.134) by reference. Thus, consistent
with the proposal, this final respiratory protection standard will apply to workplaces in general industry
and in the construction, shipyards, longshoring, and marine terminals industries.

At the public hearing, the Brotherhood of Maintenance of Way Employees (BMWE) submitted testimony
on the issue of OSHA's respiratory protection standard's coverage of railroad construction and
mai ntenance employees (Ex. 122). The BMWE stated:

* * * the BMWE respectfully requeststhat * * * formal recognition of the applicability of OSHA 1910.134 for railroad
employees be published in the Feder al Register to remove any lingering questions regarding the applicability of OSHA's
respiratory protection standards to working conditions which, although located within the railroad industry, are in fact
similar to those of any industrial workplace.

In response to this comment, OSHA notes that both the prior respiratory protection standard and the final
revised standard being published will apply to railway workers unless the Federal Railroad Administration
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(FRA) exercises statutory authority to issue a separate respirator standard for those workers. To date, the
FRA has not issued arespiratory protection standard applicable to railway workers. Unless and until it
does, this standard will apply to those workers.

This Summary and Explanation section follows the order of the final rule. The abbreviation "Ex." denotes
exhibits in the docket for this rulemaking, Docket H-049. The abbreviation "Tr." denotes the transcripts of
the hearings conducted in connection with this rulemaking.

Paragraph (a) -- Permissible practice

Paragraphs (a)(1) and (a)(2) of the final rule are essentially unchanged from the corresponding paragraphs
of the prior rule and the proposed rule. Indeed, in the proposal OSHA explained that this rulemaking was
not intended to address the substantive portion of paragraph (a)(12). The only changes proposed by OSHA
to the regulatory language of paragraph (a) were non-substantive: (1) In the proposal, the Agency titled
this paragraph " Scope and Application” rather than "Permissible Practice,” which had been the title of this
paragraph since 1971; and (2) a cross-reference to paragraph (b) in the prior standard was proposed to be
changed to paragraph (c), because a new paragraph (b), "Definitions," was proposed to be added to the
final rule. Inthe final rule, OSHA has determined that the original title of paragraph (a), “"Permissible
Practice," better describes paragraph (a), and thus this continues to be the title of this paragraph. The
proposed cross-reference to paragraph () is retained in the final rule.

Paragraph (a)(1) requires the use of appropriate respiratory protection when "effective engineering
controls are not feasible, or while they are being instituted.” This paragraph also stipulates that the
prevention of atmospheric contamination caused by "harmful dusts, fogs, fumes, mists, gases, smokes,
sprays, or vapors' shall be accomplished, to the extent feasible, by the use of engineering control
measures.

As stated in the preambl e of the proposed rule (59 FR 58895), OSHA did not in this rulemaking open the
record on the issue of the hierarchy of industrial hygiene controls; the hierarchy language is merely
brought forward, verbatim, from this paragraph of the prior rule. Paragraph (a)(1), which was adopted by
OSHA in 1971 from the 1969 American National Standards Institute (ANSI) standard, Z88.2-19609,
established that a hierarchy of controlsisto be used to protect employees from hazardous airborne
contaminants. According to this hierarchy, engineering controls are the preferred method of compliance
for protecting employees from airborne contaminants and are to be implemented first, before respiratory
protection is used. According to paragraph (a)(1), respirators are permitted to be used only where
engineering controls are not feasible or during an interim period while such controls are being
implemented.

Paragraph (a)(2) requires employers to provide employees with respirators "when such equipment is
necessary to protect the health of the employee.” In addition, this paragraph specifies that the employer
must provide employees with respirators that are "applicable and suitable" for the purpose intended, i.e.,
for the protection of employee health. This paragraph thus clearly recognizes that, when properly selected,
used, and maintained, respiratory protection can play an essential role in preventing adverse effects on the
health of employees exposed to hazardous airborne contaminants.

By leaving paragraphs (a)(1) and (a)(2) of the final rule unchanged from the corresponding paragraphs of
the respiratory protection standard that has been in effect since 1971, OSHA accomplishes several
objectives. First, it continues the protection that employees have relied on throughout OSHA's history.
Second, it retains the language that employers are familiar with and thus will not require them to become
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familiar with new regulatory language. Third, leaving the regulatory text of paragraphs (a)(1) and (a)(2)
unchanged allows OSHA and the affected public to continue to rely on OSHA interpretations, decisions,
and case law that have developed over the years.

As noted above, this standard is arespiratory protection standard. OSHA has enforced this standard when

employersfail to provide respirators, when the respirators that are provided are inappropriate for the form

of the contaminant or for the atmospheric concentration of the contaminant, when they are inappropriately
used, and when they are improperly maintained.

Although OSHA clearly stated in the preamble to the proposal that the hierarchy of controls was not an
issue in this rulemaking, the Agency did receive comment on this provision. For example, one commenter
stated that, in its opinion, OSHA has "alegal obligation to provide interested parties with an opportunity to
comment on the methods of compliance provisions' (Ex. 54-307). In the opinion of this commenter, the
American Iron and Stedl Institute (AISI), " Section 6(b)(2) of the OSH Act requires that OSHA provide
Interested persons an opportunity to submit written data and comments on a proposed rule in total"
[emphasis added].

The unchanged language of paragraph (a)(1) was included in the proposed rule only to enable interested
parties to view the rule as it would ultimately appear in the Code of Federal Regulationsin its entirety.
Since OSHA neither proposed nor adopted modifications to paragraph (a)(1), the Agency believesthat it is
not legally required to reconsider thisissue at thistime. OSHA has the authority to identify which
regulatory requirements it is proposing to revise and which issues are to receive regulatory priority.
Limiting this rulemaking to issues concerning respirator programs is appropriate because such programs
are the exclusive focus of this rulemaking and to collect comments and data on additional issues would
divert resources from the task at hand.

The preference for engineering controls has been reaffirmed in each substance-specific health standard
OSHA has published, most recently in the Methylene Chloride standard (29 CFR 1910.1052). OSHA does
not believe that it is necessary or appropriate, in a rulemaking dealing with respiratory protection, to
reconsider its long-established policy with regard to the hierarchy of controls.

A number of commenters raised another issue in connection with paragraph (a)(1), and that is whether
biologica hazards, such as the hazard posed by exposure to Mycobacterium tuberculosis, the infectious
agent that causes tuberculosis (TB), are covered by this paragraph (Exs. 54-213, 54-239, 54-249). In
response, OSHA emphasizes that this respiratory protection standard does apply to biological hazards (see
Mahone Grain Corp., 10 OSHRC 1275, 1981). However, specifically with regard to the use of respirators
to protect employees from the risk of occupational exposureto M. tuberculosis, OSHA stated at the public
hearing on this respiratory protection standard (Tr. 16-17), that the Agency's tuberculosis standard, which
has just been proposed (62 FR 54160) would contain specific requirements covering all aspects of
respirator use in environments where occupational transmission of tuberculosisis possible. As explained
in the preambl e to that standard, OSHA is committed to ensuring consistency between the respirator
requirements in the two standards.

As stated at the hearing, "until the final tuberculosis standard is promulgated, we will continue to enforce
respirator usage for TB under the current, unrevised respirator standard, 1910.134." (Tr. 18). There was
little comment on this issue during the rulemaking. The entire previous respiratory protection standard is
being redesignated as 29 CFR 1910.139. It will be published in the next edition of the Code of Federal
Regulations under that designation. OSHA's enforcement policy concerning required respirator use for TB
Isset out in OSHA's Compliance Directive, "Enforcement Procedures and Scheduling for Occupational
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Exposure to Tuberculosis' (OSHA Instruction CPL 2.106). These enforcement procedures are based, in
part, on the Centers for Disease Control and Prevention's (CDC) "Guidelines for Preventing the
Transmission of Mycobacterium Tuberculosis in Health-Care Settings, 1994." Like the CDC
recommendations, OSHA's directive clarifies that respiratory protection for employees exposed to TB is
required when: (1) Workers enter rooms housing individuals with suspected or confirmed infectious TB;
(2) workers are present during the performance of high-hazard procedures on individuals who have
suspected or confirmed infectious TB; and (3) emergency medical response personnel or others transport,
in enclosed vehicles, an individual with suspected or confirmed infectious TB. Under the directive, OSHA
also enforces the performance criteria recommended by CDC for selecting arespirator suitable for use
against TB. OSHA's directive further specifies that where respirator use is required against TB, the
program elements of OSHA's respiratory protection standard apply. A copy of OSHA's Compliance
Directive can be obtained from OSHA's Office of Publications (Telephone Number, 202-219-4667).
Copies of the CDC Guidelines can be obtained by calling CDC (Telephone Number, 1-800-342-2437).

As noted above, paragraph (a)(2) of the final ruleisidentical both to the corresponding paragraph of the
respiratory protection standard in place since 1971 and to proposed paragraph (a)(2). It specifies that
respirators must be provided by the employer "when such equipment is necessary to protect the health of
the employee." OSHA considers respirators to be necessary to protect the health of the employee
whenever feasible engineering and work practice controls are not available, are not sufficient to protect
employee health, have not yet been instituted, in emergencies, and where the health of an employeeisat
risk (e.g., whenever employee exposure exceeds an OSHA permissible exposure limit (PEL)).

A violation of paragraph (a)(2) could exist, for example, if it can be shown that exposure to an airborne
contaminant could result inillness or injury to the employee's health and that this could be prevented by
the appropriate selection and use of arespirator. An OSHA Review Commission case illustrates such a
situation: an employer was held to have violated paragraph (a)(2) because his employees either did not use
respirators when working in an atmosphere contaminated with grain dust or used respirators that were "so
caked with dust that employees could not breathe through them" and contracted a potentially fatal disease
caused by the inhalation of grain dust contaminated with Histoplasma capsulatum spores (Mahone Grain
Corporation, 10 OSHRC 1275, 1981). Paragraph (a)(2) was cited in this case even though OSHA has no
specific PEL for grain dust or for H. capsulatum spores.

In the past 5 years, OSHA has issued 99 citations for violations of paragraph (a)(2) in conjunction with a
citation of the General Duty Clause (i.e., Sec. 5(a)(1) of the Act). These citations concerned various
situations involving the failure of the employer: (1) To control exposures in emergencies; (2) to control
exposure to unknown concentrations of a toxic substance; (3) to control exposure to a contaminant that
was clearly arecognized hazard even though no OSHA PEL existed; (4) to provide and require the use of
arespirator for a confined space entry; or (5) to ensure the proper use of arespirator in asituation
involving the improper storage of achemical(s). OSHA will continue to view these situations as citable
under this standard because they involve failure to implement the appropriate exposure control necessary
to protect the health of the employee from adverse effects.

As proposed, paragraph (a)(3) of OSHA's prior standard does not appear in the final rule. This paragraph,
which was adopted by OSHA in 1971 from the ANSI Z88.2-1969 standard, stated that employees must
use the respiratory protection provided in accordance with instructions and training they have received.

Several commenters (Exs. 54-79, 54-181, 54-226, 54-234, 54-295, 54-307, 54-334) urged OSHA to retain
this paragraph in the final rule. According to these commenters, this paragraph is necessary to ensure that
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employees take responsibility for their actions and that employees are actively involved in the respirator
program and conform to program procedures. OSHA agrees that active employee involvement in the
respirator program is essential to program effectiveness but does not believe that this principle should be
stated in the standard, for a number of reasons. First, the OSH Act itself, at Sec. 5(b), states that "Each
employee shall comply with occupational safety and health standards and all rules, regulations, and orders
issued pursuant to the OSH Act which are applicable to his own actions and conduct.” In addition, the
courts have repeatedly held that employers are responsible under Section 5(a)(2) of the Act (29 U.S.C.
654(a)(2)) for ensuring worker protection (see, e.g., Brock v. City Oil Well Service Co., 795 F.2d 507, 511
(5th Cir. 1986)). In this case, the court held, "it is the employer's responsibility to ensure that the
employees are protected. It may accomplish this objective through othersif it chooses, but the duty to
provide the protection remains the employer's.” Accordingly, the final rule does not contain this paragraph.

Anissueraised by OSHA in connection with paragraph (@) of the proposal, the use of respirators by
employees when such useis required by an individual employer or is chosen voluntarily by employees but
not mandated by OSHA in thisfina rule, is addressed below in connection with paragraph (c) of this
Summary and Explanation.

Paragraph (b) -- Definitions

The final standard includes definitions of important terms used in the regulatory text of the final rule. The
previous and proposed respiratory protection standards contained no definitions; however, OSHA is
adding a number of definitions to the final rule because the Agency believes that employers and
employees will benefit from this additional information. Thisis consistent with the Agency's desire to
clarify itsrespiratory protection requirements, including those that are not being substantively changed in
this rulemaking.

A number of the definitions relate to specific types of respiratory protection devices or to components or
design characteristics of those devices. For example, the terms "air-purifying respirator,” "filter or
air-purifying element," and "positive pressure respirator” are defined in the final rule. These definitions,
which are derived from generally recognized sources such as the current ANSI Z88.2-1992 respiratory
protection standard, the NIOSH requirements for particulate respiratorsin 42 CFR part 84, and the 1987
NIOSH Respirator Decision Logic (Ex. 38-20), have been revised for clarity, consistency with compliance
interpretations of the Agency's respiratory protection standard, and to respond to comments received
during the rulemaking.

A number of commenters (Exs. 54-208, 54-218, 54-219, 54-410, 54-424) suggested that OSHA adopt
several of the definitionsin the ANS| Z88.2-1992 respiratory protection standard. The regulated
community is already familiar with the ANSI definitions of these terms, and OSHA agrees that the
potential for confusion will be reduced if terms mean the same thing in both the OSHA and ANS
standards. Therefore, the ANSI definitions of "airline respirator (supplied-air respirator or airline
respirator),” "canister or cartridge,” "demand respirator,” "end-of-service-life indicator,” "escape-only
respirator,” "filter,” "fit check (user seal check),” "fit test,” "helmet,” "hood," "loose-fitting facepiece,"
"negative pressure respirator,” "pressure demand respirator," "powered air-purifying respirator (PAPR),"
"respiratory inlet covering," "self contained breathing apparatus (SCBA)," "service life," and "tight-fitting
facepiece" have all been added to the final standard, with some minor word changes to improve clarity and
to recognize the mandatory nature of OSHA standards. In other cases, OSHA has substituted an ANSI
definition for one the Agency originally proposed.

Several commenters urged OSHA to add other definitions to those in the proposal (Exs. 54-208, 54-218,

mnn nn mnn
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54-219, 54-222, 54-251 54-267, 54-283, 54-289, 54-363, 54-410, 54-437, 54-455). OSHA did not add
some of the suggested definitions, such as one for "health screening," because the term isno longer used in
the standard. Other terms, such as"medical evaluation," are defined where they appear in the regulatory
text.

The following discussion addresses changes made since the proposed standard.

Adeguate warning properties. The proposed definition of "adequate warning properties’ has not been
retained in the final standard because the term is no longer used in the regulatory text. OSHA deleted the
term after concluding that the two major warning properties, odor and irritation, are unreliable or
Inappropriate to use as indicators of sorbent exhaustion. Thisissue is discussed further in this Summary
and Explanation in connection with paragraph (d).

Air-purifying respirator. The final standard defines the term "air-purifying respirator” as "arespirator with
an air-purifying filter, cartridge, or canister that removes specific air contaminants by passing ambient air
through the air-purifying element.” Marc Evans of Baxter Diagnostics, Inc. (Ex. 54-38) stated that the
proposed definition, "arespirator which is designed to remove air contaminants [i.e., dust, fumes, mists,
gases, vapors, or aerosols| from the ambient air or air surrounding the respirator,” was inaccurate since
filter elements can only remove air contaminants when air passes through the filters; he stated that the
ANSI definition was more accurate in this regard.

Another commenter wanted to add the term "biologicals' to the list of air contaminants removed by
air-purifying respirators (Ex. 54-249). In response, the definition has been revised to state more clearly
that an air-purifying respirator removes specific contaminants from the ambient air by drawing air through
appropriate filters, cartridges, or canisters. Deleting the proposed definition's examples of air contaminants
makes clear that no type of air contaminant, including biological agents, is excluded from the definition.
Also, the term "filter" has been changed to "filter or air-purifying element,” which is also defined in the
standard, and includes the broad range of filters, cartridges, canisters and other air-purifying elements used
with respirators.

Assigned protection factor. The definition of "assigned protection factor" has been reserved as part of
OSHA's decision to address the entire Assigned Protection Factor (APF) issue in a subsequent phase of
this rulemaking. OSHA proposed to reference the NIOSH assigned protection factors from the 1987
NIOSH Respirator Decision Logic in the respiratory protection standard and then to adopt new APF values
issued by NIOSH after that Agency had conducted rulemaking on APFs. In the course of this rulemaking,
OSHA has concluded that it should instead develop its own set of assigned protection factors based on a
thorough review and analysis of al relevant evidence. Both the NIOSH and the ANSI APFs, aswell asall
relevant data and information, will be considered by OSHA at that time.

Atmosphere-supplying respirator. This term means "arespirator that supplies the respirator user with
breathing air from a source independent of the ambient atmosphere, and includes supplied-air respirators
(SARs) and self-contained breathing apparatus (SCBA) units." Asit has done in many of the definitionsin
this section, OSHA has substituted the term "breathing air" for anumber of synonymous, but confusingly
diverse, terms used in the proposal and in the ANSI Z88.2-1992 standard. The minor changes from the
proposed definition have been made solely to enhance clarity.

Canister or cartridge. The final standard adopts the ANS| Z88.2- 1992 standard's definition: "a container
with afilter, sorbent, or catalyst, or combination of these items, which removes specific contaminants from
the air passed through the container." Several commenters suggested that this definition be added to the
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final rule (Exs. 54-208, 54-218, 54-219, 54-410, 54-424).

Demand respirator is defined as "an atmosphere-supplying respirator that admits breathing air to the
facepiece only when a negative pressure is created inside the facepiece by inhalation." This term was not
defined in the proposal but is defined by ANSI, and several commenters (Exs. 54-208, 54-218, 54-219,
54-410, 54-424) urged that it be included in the final rule. Asin other definitions, the phrase "breathing
air" has been substituted for "respirable gas' for clarity.

The proposal’s definition of "demand" has been deleted from the final standard because the addition of a
definition for "demand respirator" makes its inclusion unnecessary. (See the definition of pressure demand
respirator below for the distinction between the two types of respirator.)

Dust mask. See the definition for "filtering facepiece”" below.

Emergency situation. In the final rule, OSHA is adding this term to paragraph (b) to clarify itsuse in the
regulatory text. "Emergency situation” is defined as "any occurrence such as, but not limited to, equipment
failure, rupture of containers, or failure of control equipment that may or does result in an uncontrolled
substantial release of an airborne contaminant.” Under this definition, OSHA intends that a potential
release, and not just an actual release, be considered an emergency situation requiring appropriate
respiratory protection. This definition is the same or similar to those used to define emergency situationsin
other OSHA health standards (e.g., 1910.1051, Butadiene; 1910.1028, Benzene; 1910.1048,
Formaldehyde).

Employee Exposure. OSHA has added this term to paragraph (b) of the final rule and has defined it to
mean "exposure to a concentration of an airborne contaminant that would occur if the employee were not
using respiratory protection.” Thisis the same definition that has been used in many of OSHA's
substance-specific health standards. It isincluded to clarify that employee exposure is measured outside
any respiratory protection worn.

End-of-service-lifeindicator (ESLI) means "a system that warns the respirator user of the approach of the
end of adequate respiratory protection, for example, that the sorbent is approaching saturation or is no
longer effective." This definition was not in the proposal, but has been derived from the definition in the
ANSI Z88.2-1992 standard, as requested by several commenters (Exs. 54-208, 54-218, 54-219, 54-410,
54-424). OSHA has included the example at the end of the definition to clarify the function of an ESLI.

Escape-only respirator. This term was not defined in the proposal, but the final standard defines an
escape-only respirator as "arespirator intended to be used only for emergency exit." The Dow Chemical
Company (Ex. 54-278) and the Chlorine Institute (Ex. 54-439) recommended adding definitions for an
"escape” respirator and an "emergency"” respirator. Partially in response to these comments, and to clarify
OSHA's intent, OSHA has described in paragraph (d) the narrow function of an "escape-only respirator,"
and has added a definition for "escape-only respirator” to this paragraph (b). The definition of
"escape-only respirator” derives from the ANSI Z88.2- 1992 standard, with the phrase "egress from a
hazardous atmosphere” replaced by the word "exit."

Filter or air-purifying element. The final standard's definition of thisterm is"acomponent used in
respirators to remove solid or liquid aerosols from the inspired air." The parallel definition in the proposal
used "filter" instead of "filter or air-purifying element" and has been changed in response to comments
(Exs. 54-208, 54-218, 54-219, 54-410, 54-424). The phrase "or air-purifying element” has been added to
clarify that this definition appliesto all filtration mechanisms, not only to mechanical or electrostatic
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filtration of particulates. The new definition derives from the definition of "filter" in the ANSI Z88.2-1992
standard.

Filtering facepiece (dust mask). The definition of "filtering facepiece" in the final ruleis"anegative
pressure particul ate respirator with afilter as an integral part of the facepiece or with the entire facepiece
composed of the filtering medium.” This new definition is derived from the definition of "filtering
facepiece" in the NIOSH Respirator Decision Logic (Ex. 38-20). As described in the discussion of
paragraph (c) below, employers who allow the use of these respirators when such useis not required need
to comply with only paragraph (c)(2) of this standard, which requires that the employer provide the
employee with the information contained in Appendix D.

Fit factor. The definition of "fit factor” in the final rule is a quantitative estimate of the fit of a particular
respirator to a specific individual, and typically estimates the ratio of the concentration of a substancein
ambient air to its concentration inside the respirator when worn. In the proposal, OSHA's definition
included the terms "challenge agent” and "test chamber." Severa commenters (Baxter Diagnostics, Ex.
54-38; American Subcontractors Association, Ex. 54-293) stated that using these terms would have the
unintended effect of prohibiting the use of several existing QNFT test methods, such asthe TS|
Portacount,™ and recommended that OSHA rely on the ANSI definition of "fit factor" instead. OSHA
agrees with this point, and the final standard's definition derives primarily from the ANSI Z88.2-1992
standard's definition, as commenters suggested (Exs. 54-208, 54-218, 54-219, 54-410, 54-424). Thefinal
definition uses the word "estimate” instead of the ANSI definition's word "measure” because fit factors
estimate, rather than measure, the fit obtained during use. The phrase "specific individual" has been
substituted for "particular individual" for clarity.

Fit test. A definition of "fit test" has been added to the final rule and is defined as "the use of a protocol to
gualitatively or quantitatively evaluate the fit of arespirator on an individual." (See also QLFT and
QNFT.) This definition has been added because OSHA is of the opinion, based on comments to the record,
that such adefinition is needed (Exs. 54-208, 54-218, 54-219, 54-410, 54-424). ANSI also has a definition
of fit test, but OSHA's definition differs from that in the ANSI Z88.2-1992 standard in that the term
"challenge agent” has been eliminated and replaced by the phrase "protocol to quantitatively or
gualitatively evaluate." The use of the term "challenge agent” would limit the development of future fit test
technologies that do not involve atest agent (Exs. 54-208, 54-250, 54-330, 54-424).

Hazardous exposure level. Because the final standard does not use the term "hazardous exposure level," it
is not defined. The proposal defined such levels as including the Permissible Exposure Limits (PELS)
contained in OSHA's Tables Z-1, Z-2, and Z-3 of 29 CFR 1910.1000; the American Conference of
Governmental Industrial Hygienists (ACGIH) Threshold Limit Values (TLVs), as published in the latest
edition of that organization's "Threshold Limit Values for Chemical Substances and Physical Agents," for
those substances without an OSHA PEL ; the NIOSH Recommended Exposure Limits (RELS) for those
hazardous chemicals without either an OSHA PEL or ACGIH TLV; and any exposure level based on
available scientific information, including Material Safety Data Sheets, for those hazardous chemicals for
which no OSHA PEL, ACGIH TLV, or NIOSH REL has yet been published.

The proposed rule would have required employersto identify the "hazardous exposure level" applicable to
each hazardous chemical in the workplace and then to use this information in selecting the appropriate
respirator to provide protection against exposure to that chemical. The final rule takes a different and much
simpler approach to assisting employersin the selection of appropriately protective respirators in those
cases where OSHA has not yet promulgated a PEL for a hazardous chemical. OSHA has taken the
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approach reflected in the final standard because there was widespread objection to the proposed approach
(Exs. 54-94, 54-175, 54-212, 54-226, 54-232, 54-275x, 54-283, 54-293, 54-306, 54-312, 54-324, 54-334,
54-347, 54-352, 54-361, 54-397, 54-443, 54-445). Some commenters (Exs. 54-91, 54-165, 54-181,
54-291, 54-316, 54-347, 54-397, 54-445) interpreted the proposed approach as an attempt by OSHA to
expand the number of hazardous chemicals with OSHA - enforceable exposure limits, while others
believed that implementing the proposed approach would require employers to have risk assessment
expertise or to perform complex analyses, and pointed out that many employers lacked such expertise
(Exs. 54-106, 54-175, 54-210). In general, rulemaking participants stated that OSHA's approach to this
problem should rely on the professional judgment of employers, based on readily available information
(Exs. 54-206, 54-210).

OSHA has decided, after athorough review of the record, to follow these recommendations, and in the
final rule has adopted an approach that requires employersto select appropriately protective respirators on
the basis of informed professional judgment. Accordingly, the final rule does not identify the ACGIH
TLVsor the NIOSH REL s as references that would trigger required respirator use. The approach taken in
the final rule provides employers with the flexibility to rely on professional judgment and available data
sources When selecting respirators for protection against hazardous chemicals that have no OSHA PEL.

OSHA believesthat it is prudent in such cases for employers to select more rather than less protective
respirators, i.e., to select arespirator that will reduce employee exposure to alevel below the concentration
indicated as hazardous by the scientific literature. OSHA also believes that many employers will choose to
rely onthe ACGIH TLV or NIOSH REL in those cases where OSHA has no PEL at the present time.
However, whatever approach employers choose to take, the respirator selected must "be applicable and
suitable for the purpose intended,” as required by paragraph (a).

Helmet. Thefinal standard defines a helmet as "arigid respiratory inlet covering that also provides head
protection against impact and penetration." This definition, which was not in the proposal, has been added
to the final standard at the request of several commenters ( Exs. 54-208, 54-218, 54-219, 54-410, and
54-424). The OSHA definition uses the term "respiratory inlet covering” instead of the word "hood" used
in the ANSI definition in order to include helmet-style powered air-purifying respirators (PAPRS).

High efficiency particulate air (HEPA) filter is defined as "afilter that is at least 99.97% efficient in
removing monodisperse particles of 0.3 micrometersin diameter. The equivalent NIOSH 42 CFR 84
particul ate filters are the N100, R100, and P100 filters." Although NIOSH has revised the particulate filter
descriptions under the new 42 CFR Part 84 respirator certification regulation, and no longer uses the term
HEPA, this definition isincluded because "HEPA filter" is used in many of OSHA's substance-specific
standards. The definition, which is similar to that used by ANSI, lists the NIOSH 42 CFR part 84
particulate filters that are equivalent, in terms of efficiency, to the HEPA filter, i.e., the N100, R100, and
P100 filters.

Hood. Thefinal standard includes the following definition of "hood": "arespiratory inlet covering that
completely covers the head and neck and may aso cover portions of the shoulders and torso.” This
definition has been added to the final standard in response to commenters (Exs. 54-208, 54-218, 54-219,
54-410, and 54-424). The definition derives from the ANSI Z88.2-1992 standard; the word "also" has been
added for clarity.

I mmediately dangerousto life or health (IDLH). Thefinal standard defines IDLH as "an atmosphere that
poses an immediate threat to life, would cause irreversible adverse health effects, or would impair an
individual's ability to escape from a dangerous atmosphere." In the proposal, the definition of IDLH was

http://www.osha-slc.gov/Preamble/RP_html/RESPIRATORY7.html (10 of 165) [7/18/2001 4:43:36 PM]



OSHA Preambles - Respiratory Protection - VII. Summary and Explanation

"an atmospheric concentration of any toxic, corrosive, or asphyxiant substance that poses an immediate
threat to life or would cause irreversible or delayed adverse health effects or would interfere with an
individual's ability to escape from a dangerous atmosphere.” In the final rule, OSHA has decided that
including all atmospheres capable of causing the listed health effectsis more consistent with OSHA's
intent than limiting the definition to toxic, corrosive, and asphyxiant atmospheres and has also deleted the
word "delayed" from the definition because including it caused considerable confusion among
commenters.

Under the final standard's definition, atmospheres where a short, one-time exposure (i.e., an acute
exposure) may cause death or irreversible adverse health effects immediately, within afew hours, or
within afew days or weeks are considered IDLH atmospheres. The severity of the adverse effects and the
certainty that health impairment will occur following an acute exposure are more important considerations
in defining a potential IDLH situation than is the time course of the health effect. For example, an
atmosphere containing life-threatening or health-impairing concentrations of fluorides, cadmium fumes, or
radioactive substances would be considered IDLH even though a single exposure might not cause death or
permanent impairment for as long as days or even weeks after the exposure. On the other hand, many
situations involving atmospheres exceeding short-term or ceiling exposure limits are not IDLH
atmospheres; most short-term or ceiling limits are designed to reduce the risk of |ess serious effects, such
as sensory irritation. Thus, only those situations where the acute exposure would threaten life, initiate an
irreversible process that threatens life or health, or impede the ability of the worker to escape from the
atmosphere would constitute IDLH conditions. In contrast, if chronic exposure to atoxic atmosphereis
required to produce health impairment or cause death, the atmosphere is not IDLH. Thus, the relatively
low atmospheric concentrations of carcinogenic substances that cause work-related cancers are not
considered IDLH atmospheres, even though the effect of long-term exposure at such concentrationsis
death or seriousillness.

Paragraphs (d) and (g) of the final standard require employers whose employees are exposed to an IDLH
atmosphere to provide them with the most protective and reliable respiratory protection, i.e., afull
facepiece pressure demand SCBA certified by NIOSH for a minimum of a 30-minute servicelife, or a
combination full facepiece pressure demand supplied-air respirator with auxiliary self-contained air
supply, and to implement specific rescue precautions and communication procedures. Although OSHA's
prior Respiratory Protection standard does not explicitly use the term "IDLH," it does require that
respirators used in "immediately dangerous' atmospheres keep inward leakage to a minimum and be
highly reliable (See paragraph (c) of prior 29 CFR 1910.134, which incorporates this language from the
ANSI Z88.2-1969 standard by reference).

Commenters raised a number of issues specifically related to the proposed definition of IDLH and to the
IDLH concept in general. These comments addressed the following points:

« Whether the term IDLH should apply to all delayed effects, some delayed effects, or be restricted to
Immediate effects;

o How OSHA's definition of IDLH differs from those of other organizations and how it relates to the
definition of IDLH used in other OSHA standards;

« How the presence of an IDLH or potential IDLH atmosphere affects respirator selection.
The following discussion addresses each of these pointsin turn.
The proposed definition of IDLH included the phrase "delayed adverse health effects.” OSHA has omitted
this phrase from the final standard to respond to comments received and to remove a source of confusion.
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Many commenters argued that the term IDLH should cover only immediate, severe adverse health effects,
such as those resulting from exposures to hydrogen fluoride or oxides of nitrogen (e.g., Exs. 54-208,
54-219; 54-316), while others favored taking chronic, delayed effects into consideration when making an
IDLH decision (See, e.g., Exs. 54-202 and 54-437). For example, OCAW stated that "OSHA's IDLH and
acute hazard-based framework * * * does not properly emphasi ze the need to consider long-term and
cumulative health effects.”

Most participants, however, argued against including chronic health effectsin the IDLH definition because
it would make the definition too broad. These participants feared that including this term would mean that
exposures typically associated with chronic effects, such as cancer, would be designated IDLH (Exs.
54-67; 54-153; 54-175; 54-208; 54-218; 54-219; 54-232; 54-266; 54-278; 54-307; 54-314; 54-316;
54-326). Typical of these commentsis one from the American Iron and Steel Institute: " The proposed
definition, which includes "delayed health effects,” is so broad that it goes far beyond the accepted IDLH
concept, and would expand it beyond its intended purpose" (Ex. 54-307). Arguing along the same lines,
the Exxon Corporation stated that "the phrase "delayed health effects could include chronic toxins like
asbestos* * *" (Ex. 54-266).

Other commenters urged OSHA to narrow the definition of IDLH by adding the word "acute" before
"adverse" in the phrase "delayed adverse health effects’ or by making other language changes that would
achieve the same effect (Exs. 54-67, 54-278, 54-326, 54-208A). For example, the American Industrial
Hygiene Association (Ex. 54-208A) stated that the only atmospheric contaminants with delayed effects
that should be included in the definition are those, such as the oxides of nitrogen, that cause delayed-onset
severe adverse health effects (such as pulmonary edema). Representatives of Pennzoil suggested that "* *
* the phrase "immediate or delayed irreversible debilitating health effects, be used" to achieve the same
end (Ex. 54-287).

These commenters objected to the inclusion of "delayed health effects” in the proposed definition because
the language suggested that effects typically associated with long-term exposures, such as cancer, would
be included. The definition in the final standard recognizes that the effects of concern must be the result of
an acute overexposure but does not specifically limit the length of time between that overexposure and the
resulting effect. Where very serious health effects may arise from a single acute exposure, even if such
effects become apparent only after arelatively long latency period, e.g., hours, days, or even weeks, the
atmosphere associated with the effect must be designated IDLH. OSHA is confident that deleting the word
"delayed” from the IDLH definition in the final rule will reduce confusion but will not affect the level of
employee protection provided by the standard.

Many commenters urged OSHA to adopt an IDLH definition developed by another organization, agency,
or by OSHA itself in other standards. Some commenters (Exs. 54-153, 54-214, 54-234, 54-251, 54-266,
54-278, 54-290, 54-330, 54-361, 54-363, 54-424, 54-439) urged OSHA to adopt the ANSI Z88.2-1992
standard's definition of IDLH: "any atmosphere that poses an immediate hazard to life or poses immediate
irreversible debilitating effects on health” (clause 3.33). For example, Bell Atlantic (Ex. 54-361) suggested
that the ANSI definition be used to ensure that "chronic toxins like asbestos would not be considered
IDLH." However, OSHA believes that adopting the definition contained in the current ANSI standard
could reduce employee protection because it states that atmospheres are IDLH only in cases where the
adverse effects of exposure occur immediately. An example of an atmosphere that OSHA believes must be
considered IDLH but arguably would not be so designated under the ANSI definition is one containing
high concentrations of cadmium fume, which may result in fatal collapse aslong as 48-72 hours after an
acute overexposure.
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The Exxon Corporation (Ex. 54-266) objected to the phrase "ability to escape” in OSHA's proposed
definition, and suggested that OSHA instead adopt the ANSI definition, which does not refer to
impairment of the ability to escape. OSHA wishesto clarify that the proposed terminology, "interfere with
an individual's ability to escape” was not meant to cover aminor or even moderate degree of interference
but to address interference of akind sufficiently serious to impair the individual's ability to escape from
exposure to a dangerous concentration of an air contaminant. To address Exxon's concern, the final rule's
definition has been revised to read "impair the individual's ability to escape." OSHA notesthat itis
imperative for employees to be able to escape. There are atmospheres, for example one contaminated with
asevere eyeirritant, that can effectively incapacitate an individual in the short term and prevent the
individual from escaping in time to avoid more serious health consequences. OSHA has therefore retained
in the IDLH definition language that addresses the need to protect workers escaping from dangerous
atmospheres.

One commenter, Monsanto (Ex. 54-219), expressed concern about the consistency of IDLH definitionsin
different OSHA standards. In response, OSHA has reviewed the definitions of IDLH used in its standards
and believes that the final standard's definition islargely consistent with those in the two OSHA safety
standards that use the term: 29 CFR 1910.146, the Permit-Required Confined Space standard (" Confined
Spaces standard") and 29 CFR 1910.120, the Hazardous Waste Operations and Emergency Response
(HAZWOPER) standard.

Some commenters (Exs. 54-439, 54-330, 54-278) asked which IDLH values OSHA endorses or pointed to
the limitations of the available information on IDLH concentrations. For example, OCAW noted that "only
a handful of IDLH limits have been determined. In most worker exposure, the IDLH limit is unknown.
Even when [an] IDLH limit exists, workers do not have access to this information. MSDSs rarely include
IDLH information" (Ex. 54-202).

Thefinal rule does not contain a prescribed list of IDLH values or require employersto rely on any
particular list. Some commenters (Exs. 54-278, 54-330, 54-361, 54-424, 54-439) criticized the IDLH
values listed in the 1994 NIOSH Pocket Guide to Chemical Hazards (Ex. 54-278) or recommended that
the Emergency Response Planning Guidelines (ERPGs) devel oped under the auspices of the American
Industrial Hygiene Association be used instead. OSHA is aware that published IDLH values are not
available for many industrial contaminants and that employers must therefore rely on their own knowledge
and judgment, and that of safety and health professionals, when deciding that a given atmosphere has the
potential to cause health effects of the kind envisioned by OSHA's IDLH definition. During enforcement
inspections, OSHA will continue to accept any published IDLH value that is based on sound scientific
evidence; those published by NIOSH and the AIHA would clearly meet this test.

OSHA'sfinal IDLH definition does not separately mention "potential” IDLH atmospheres. Many OSHA
enforcement cases have involved the failure of employers to provide respirators in situations that were not
IDLH at the time workers entered the area but became so thereafter. OSHA intends employers to interpret
the respirator selection requirements in paragraph (d)(1) proactively, i.e., where employers are uncertain
about the adequacy of a given respirator for a highly hazardous atmosphere, cannot identify the
atmospheric concentration of a substance that poses a potentially life-threatening or health-impairing risk,
or cannot maintain the concentration of such a substance below life-threatening or health-impairing levels,
the employer must consider the atmosphere IDLH and select arespirator accordingly. For example, an
employer in achemical plant knows that inadvertent releases or spills of highly hazardous chemicals may
occur at the facility and selects the most protective respirators available for employees who must enter a
spill area because, in an emergency, there is no time to take airborne measurements to determine whether
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or not the concentration is IDLH. OSHA encourages this kind of proactive planning becauseit is
protective of employee health.

Interior structural firefighting. The final respiratory protection standard uses the OSHA definition for
"interior structural firefighting" contained in 29 CFR 1910.155, which appliesto all situations covered by
Subpart L -- Fire Protection. The definition is as follows:

Interior structural firefighting means the physical activity of fire suppression, rescue or both, inside of buildings or
enclosed structures which are involved in afire situation beyond the incipient stage.

L oose-fitting facepiece. The final standard now defines this term to mean "arespiratory inlet covering that
Isdesigned to form a partial seal with the face." This definition was not in the proposal, and has been
added in response to commenters such as the AIHA (Ex. 54-208), 3M (Ex. 54-218), Monsanto (Ex.
54-219), Martin Marietta Energy Systems, Inc. (Ex. 54-410), and ORC (Ex. 54-424), who recommended
that OSHA adopt several of the ANSI Z88.2-1992 definitions for respirator terms. OSHA has adopted only
part of the ANSI definition for loose-fitting facepiece. The phrase in the ANSI definition that states a
loose-fitting facepiece "does not cover the neck and shoulders, and may or may not offer head protection
against impact and penetration” has not been included. This phrase from the ANSI definition was not
adopted as part of the OSHA definition because adding this phrase would not allow usersto clearly
distinguish between hoods, helmets, and loose-fitting respirators. It isimportant for employersto be able
to distinguish loose-fitting from tight-fitting respirators in order to correctly apply the fit testing
requirements.

Maximum use concentration. OSHA is not defining this term at this time because the Agency has
reserved the issue of Assigned Protection Factors, which is associated with Maximum Use Concentrations,
until a subsequent phase of this rulemaking.

Negative pressure respirator (tight fitting). The final standard defines this term as "arespirator in which
the air pressure inside the facepiece is negative during inhal ation with respect to the ambient air pressure
outside the respirator." The proposed definition was revised in response to comments (Exs. 54-208,
54-218, 54-219, 54-410, and 54-424) that recommended that OSHA adopt the ANSI Z88.2-1992
standard's definition. In the final rule, OSHA has accepted the ANSI definition, with two changes: (1) The
word "facepiece" has replaced the term "respiratory inlet covering” to make clear that the facepieceisthe
area of interest with negative pressure respirators; and (2) the phrase "outside the respirator" has been
added after the phrase "ambient air pressure” to clarify that negative pressure exists only when the outside
air pressure is higher than the air pressure inside the negative pressure facepiece.

Oxygen-deficient atmosphere. The proposed definition of an "oxygen deficient atmosphere” was "an
atmosphere with an oxygen content of less than 19.5% by volume at altitudes of 8000 feet or below."
OSHA isretaining the 19.5% definition of an oxygen-deficient atmosphere in the final rule, but is
removing the reference to atitudes. The use of a 19.5% oxygen level iswell established and has even been
incorporated by Congress into other safety and health legislation (See Federal Mine Safety and Health Act,
20 USC 863 (b), discussed in National Mining Association v. MSHA, 116 F.3d 520 (D.C. Cir. 1997.)
Paragraph d(2)(iii) of the final rule requires employersto consider all oxygen-deficient atmospheresto be
IDLH and to require the use of pressure-demand SCBA or a combination full-facepiece pressure-demand
SAR with an auxiliary self-contained air supply. However, this paragraph also contains an exception that
would permit employers to use any atmosphere-supplying respirator in oxygen-deficient atmospheres
where the employer can demonstrate that oxygen levels cannot fall below the altitude-adjusted
concentrations prescribed in Table 11 of paragraph (d).
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The ANSI Z88.2-1992 standard, NIOSH (Ex.164), and AIHA (Ex. 2098) use an atitude-adjusted
definition for oxygen deficiency. Although there are some small differences, these organizations generaly
define oxygen deficiency as an oxygen level of lessthan 19.5% at altitudes up to 5,000 or 6,000 feet, and
less than 20.9% at higher elevations. OSHA chose not to adopt this approach to defining oxygen
deficiency for several reason. First, as was stated in the proposal (59 FR 58905), OSHA's concern is that
employees not be exposed to environments in which the oxygen partial pressure is less than 100 mm Hg;
this partial pressure of oxygen is generally regarded as an appropriate IDLH level (Exs. 164, 208). OSHA
believes that using an oxygen concentration of 19.5 percent as a baseline oxygen level is appropriate
because exposure to such an atmosphere does not pose a serious health risk at elevations below 8,000 feet,
I.e., the oxygen partial pressure in such atmospheres will remain above 100 mm Hg (Ex.164). Although
OSHA realizes that the partial pressure of oxygen may be at or above 100 mm Hg even at some lower
atitudes and lower oxygen concentrations, these lower-altitude, lower-concentration situations are
generaly unstable and can quickly deteriorate to life-threatening atmospheres. OSHA has accounted for
those rare situations where the employer controls the environment to maintain a constant atitude-adjusted
oxygen level through the exception in paragraph (d)(2)(iii) of the final rule. OSHA's definition of oxygen
deficiency is also consistent with the Compressed Gas Association's definition of Grade D breathing air as
air containing a minimum of 19.5% oxygen. OSHA finds that defining oxygen deficiency as an
atmosphere with an oxygen content below 19.5% is both protective and straightforward, and is consistent
with the definition that has been used by the Agency in the past.

Oxygen-deficient IDLH atmosphere. The proposal originally included a definition of oxygen-deficient
IDLH atmosphere. Because the term has not been used in the regulatory text of the final rule, OSHA is
deleting this term from paragraph (b).

Physician or other licensed health care professional (PLHCP) is defined as "an individual whose legally
permitted scope of practice (i.e., license, registration, or certification) allows him or her to independently
provide, or be delegated the responsibility to provide, some or al of the health care services required by
paragraph (e) of this section." This definition has been added because paragraph (e)(2) of the final
standard requires that all medical evaluation procedures be performed by a PLHCP.

OSHA haslong considered the issue of whether, and if so how, to specify the qualifications of the
particular professionals who are permitted to perform the medical evaluations required by its standards.
The Agency has determined that any professional who is licensed by state law to perform the medical
evaluation procedures required by the standard may perform these procedures under the respiratory
protection standard. The Agency recognizes that this means that the personnel qualified to provide the
required medical evaluation may vary from state to state, depending on state licensing laws. Under the
final rule, an employer has the flexibility to retain the services of a variety of qualified licensed health care
professionals, provided that these individuals are licensed to perform a given service. OSHA believes that
this flexibility will reduce cost and compliance burdens for employers and increase convenience for
employees. The approach taken in thisfinal standard is consistent with the approach OSHA has taken in
other recent standards (e.g., cadmium, methylene chloride).

Positive pressure respirator. Thisterm has been redefined in the final standard to mean "arespirator in
which the pressure inside the respiratory inlet covering is positive with respect to ambient air pressure
outside the respirator.” Consistent with the recommendations of several commenters (Exs. 54-208, 54-218,
54-219, 54-410, and 54-424), the final standard's definition adopts the ANSI Z88.2-1992 definition but
adds the phrase "outside the respirator” for clarity.
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Powered air-purifying respirator. The final standard defines this term as "an air-purifying respirator that
uses a blower to force the ambient air through air-purifying elements to the inlet covering." Thisrevision
also reflects commenters' recommendations that OSHA adopt ANSI Z88.2-1992 standard definitions (EXxs.
54-208, 54-218, 54-219, 54-410, and 54-424). The term "ambient atmosphere” in the ANSI definition has
been replaced with the term "ambient air" for simplicity.

Pressure demand respirator. Thistype of respirator is defined as "a positive pressure
atmosphere-supplying respirator that admits breathing air to the facepiece when the positive pressureis
reduced inside the facepiece by inhalation." This language has been taken verbatim from the ANSI
Z88.2-1992 standard's definition, except that the term "breathing air” has replaced the term "respirable
gas' for clarity.

Qualitative fit test (QLFT). This definition has been revised to read "a pass/fail fit test to assess the
adequacy of respirator fit that relies on the individual's response to the test agent." OSHA has replaced the
proposal’'s QLFT definition with one derived from the ANSI Z88.2-1992 standard but has added the phrase
"to assess the adequacy of respirator fit" to emphasize the purpose of QLFT. In addition, the OSHA
definition uses the phrase "the individual's response” instead of the ANSI definition's phrase "subject's
sensory response” for clarity.

Quantitative fit test (QNFT). This definition has been revised and simplified to accommodate both current
and yet-to-be-devel oped fit test technology. The final standard defines a quantitative fit test (QNFT) as"an
assessment of the adequacy of respirator fit by numerically measuring the amount of leakage into the
respirator.” Commenters generally opposed the proposed definition of QNFT, which made reference to
challenge agents, because they feared that it might interfere with the development of new fit test methods
(Exs. 54-5, 54-222, 54-251, 54-266, 54-275x, 54-350, 54-208, 54-218, 54-219, 54-278, 54-316, 54-424).
OSHA agrees and has revised the definition accordingly. OSHA believes that the definition of QNFT must
be usable, enforceable, and understandable, and accommodate evolving technol ogy.

Respiratory inlet covering. The final standard defines this term, which is often used in descriptions of
respiratory equipment, as "that portion of arespirator that forms the protective barrier between the user's
respiratory tract and an air-purifying device or breathing air source, or both. It may be a facepiece, helmet,
hood, suit, or a mouthpiece respirator with nose clamp.” This definition is adapted from that in the ANSI
Z88.2-1992 standard; the phrase "that connects the wearer's respiratory tract” in the ANSI definition has
been modified to read "that forms the protective barrier between the user's respiratory tract”" in the OSHA
definition for clarity.

Self-contained breathing apparatus (SCBA). The proposed definition of self-contained breathing
apparatus (SCBA) has been revised slightly in the final standard to read "an atmosphere-supplying
respirator for which the breathing air source is designed to be carried by the user.” This revised definition
was adopted from the ANSI Z88.2-1992 standard's definition of SCBA.

Service life. The final standard defines service life as "the period of time that a respirator, filter, or sorbent,
or other respiratory equipment provides adequate protection to the wearer." This definition eliminates a
reference in the proposal to substances "breaking through" the cartridge or canister, and deletes a
statement that respirator manufacturers are to determine service life concentrations, since thisisthe
employer's responsibility. The new definition parallels ANSI's except that it contains additional language
covering filters, sorbents, and other respiratory equipment. This definition is further explained in the
discussion of paragraph (d) of the Summary and Explanation.
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Supplied-air respirator (SAR) or airline respirator. OSHA has elected to retain a definition for
supplied-air respirators, since the term is used by NIOSH in the 42 CFR part 84 regulations. The final
standard's definition reads:. " Supplied-air respirator (SAR) or airline respirator means an
atmosphere-supplying respirator for which the source of breathing air is not designed to be carried by the
user." Participants (Exs. 54-208, 54-249) were more familiar with this term than with the term
"air-supplied respirator" recommended as an aternative by some commenters (Exs. 54-218, 54-219,
54-363, 54-434). The language of this definition is derived from the ANSI Z88.2-1992 definition for
"arline respirator,” but also applies to supplied-air respirators, aterm that NIOSH usesto certify this class
of respirators. OSHA believes that using both names in the definition will reduce confusion for respirator
USers.

Tight-fitting facepiece is defined as "arespiratory inlet covering that forms a complete seal with the face."
This term was not defined in the proposal, but numerous commenters requested that OSHA add this
definition (Exs. 54-222, 54-283, 54-363, 54-410, 54-424, 54-428, 54-433, 54-455) to the final standard.

User seal check is defined as "an action conducted by the respirator user to determine if the respirator is
properly seated to the face." Such a check is performed by the user each time the respirator is donned or
adjusted to ensure that the tight-fitting respirator is properly seated on the user's face, i.e., that the proper
seal has been achieved. Several commenters recommended that OSHA add the definition for "fit check”
from the ANSI Z288.2-1992 standard to replace the term "facepiece seal check" that was used in Appendix
B of the proposal (Exs. 54-208, 54-218, 54-219, 54-410, 54-424). The term "fit check" has proven
confusing to those respirator users who do not realize that adaily fit check is not a substitute for an annual
fit test. The AIHA (Ex. 54-208) recommended that OSHA add a statement to Appendix B to the effect
that: "Fit checks are not substitutes for qualitative or quantitative fit tests," and OSHA has done so in this
final standard. Because OSHA believes that the similarity between the terms "fit check” and "fit test” is
responsible for this confusion, OSHA has used the term "user seal check" rather than "fit check" in the
final standard. The definition of "user seal check™ derives from the ANSI Z88.2-1992 standard's definition
for "fit check," except that the word "action" has been substituted for "test" to avoid any possible
confusion among respirator users.

Paragraph (c) -- Respiratory Protection Program

This paragraph of the final standard requires employers to develop and implement a written respiratory
protection program, with workplace-specific procedures addressing the major elements of the program,
whenever respirators are necessary to protect the health of the employee. In addition, where an employer
requires an employee to wear arespirator, i.e., in asituation where the standard does not otherwise require
such use, a written program must be developed and implemented. Employers who provide respirators at
the request of their employees or who allow their employees to bring their own respiratorsinto the
workplace must ensure that the respirator used does not present a hazard to the health of the employee.
However, if the respirator voluntarily worn is afiltering facepiece (dust mask), the employer is not
required to implement awritten program. Paragraph (c)(1) also requires employers to update the program
when changes in the workplace or in respirator use make such updating necessary.

Asinthe proposed rule, the final standard requires that the respiratory protection program be written.
OSHA's experience and that of the industrial hygiene community have demonstrated that health and safety
programs can best be effectively implemented and eval uated when written. In addition, because
workplaces differ substantially, each program must be tailored to the specific conditions of the workplace
iIf it isto protect employee health, and developing a written program is the most efficient way of ensuring
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that the program reflects the unique characteristics of each workplace. Developing and writing down
worksite-specific procedures requires employers to design their respiratory protection programs to address
the respiratory hazards in their particular workplace, and this process requires employers to think about
and document all relevant information pertaining to the hazardous atmospheres that their employees may
encounter under normal operating conditions or during reasonably foreseeable emergencies that may occur
in the workplace. Finally, OSHA's enforcement data indicate that compliance with the previous standard
has not been optimal, particularly in smaller workplaces, and a written program will help employers,
employees, and compliance officers gauge the adequacy of a given program.

Paragraphs (c)(1)(i) through (c)(1)(ix) identify the elements that must be included in the employer's
program unless the particular element does not apply to the employer's workplace. The previous OSHA
respiratory protection standard also required employers to devel op written standard operating procedures
that covered the selection, use, cleaning, maintenance, inspection, and storage of respirators and the
training and medical evaluation of respirator users (paragraphs (b)(1), (€)(1), and (e)(3), among other
provisions of the previous standard). In the final standard, the general elements of the written program
have been expanded, reordered and updated, and the term "written standard operating procedures (SOP)"
used in the previous standard has been replaced with the words "worksite-specific procedures.” Thus, the
standard identifies the basic elements of written programs for all workplaces, but the employer has the
flexibility to tailor these general program elements to match the specific workplace conditions and
processes that occur in that workplace. In the Agency's previous respiratory protection standard, the
requirement for written standard operating procedures tended to lead to the adoption of generic
procedures. Changing the terminology from "SOPS" to "worksite-specific procedures’ gives employersthe
incentive to develop procedures that are unique and specific to the employer's workplace, to describe the
particular respirator selection process used in that workplace, and to explain how employees are to use
respirators in that setting.

OSHA has also revised the required program elements themselves, for several reasons. First, they have
been modified to reflect those provisions of the final standard that have been added or enhanced to reflect
advances in respiratory protection technology, such as the development of atmosphere-supplying
respirators and the widespread use of modern methods of fit testing. Second, several of the provisions of
the previous standard were vague and had caused compliance difficulties for employers over the years.
OSHA wishes to provide employers with clear notice of what elements OSHA considers essential to an
effective respirator program. Third, OSHA has adopted several changes suggested by commenters.

OSHA aso believes that clearer program elements will improve employer compliance. According to the
Minnesota Department of Labor and Industry (Ex. 54-204), for example, many employers have had
difficulty complying with OSHA's previous standard because they were unsure what elements a program
was required to include. Several other data sources also point to the lack of clarity in OSHA's previous
standard; these include OSHA's inspection data and compliance experience, comments to the record (Ex.
54-219), and studies of workers (Ex. 64-65). As noted in the NPRM, data collected on current respirator
practices and procedures in over 2300 manufacturing plants classified in 15 SIC codes were reviewed by
the Agency (See Summary of the Preliminary Regulatory Impact Analysis, 59 FR 58892). This survey
sample was used to produce estimates of respirator-related practices for about 123,200 manufacturing
plants with regular and occasional respirator use. Only 25.5% of these plants were estimated to have
written standard operating procedures, and only 7.9% had procedures that addressed all eight of the
program elements required by the previous standard (selection, use, cleaning, maintenance, inspection and
storage of respirators, and the training and medical evaluation of respirator users). More than 80% of the
very large plants (those with 1000 or more employees) had written procedures, while in small plants (those
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with fewer than 50 employees), only about 22% had written procedures. This survey clearly showed that
improving the clarity of the elements to be addressed in standard operating procedures would help
employers to develop and implement better respiratory protection programs and thus would provide
greater protection to workers as well.

Similarly, astudy of OSHA citations for violations of the previous OSHA respirator standard from 1977 to
1982 showed that 13% of these citations were issued because standard operating procedures were either
inadequate or missing (Rosenthal and Paull; Ex. 33-5). OSHA's latest citation data for the respiratory
protection standard, for the period October 1990 to December 1995, show that the number of citations
issued for inadequate or missing written respirator programs in general industry has increased to 18.4% of
all respirator standard-related citations. These data indicate that the conclusions reached by Rosenthal and
Paull are still valid. The citation history for the construction industry respiratory protection standard, 29
CFR 1926.103, is similar, with citations for inadequate respirator programs representing 10.5% of all
respirator standard-related citations in that industry. OSHA believes that the percentages of respirator
standard-related citations reported in these reviews substantially underestimate the real incidence of
deficient programs because it is OSHA policy not to issue citations for an inadequate program unless an
overexposure is also documented.

Paragraphs (c)(1)(i) through (c)(1)(ix) of the final standard provide additional detail about each of the
required program elements but remain performance based to enable employers to adapt them to their
workplaces. The program e ements have been reorganized from those in the previous standard so that they
track the order of the magjor paragraphs of the standard. OSHA believes that reordering the elements, as
suggested by one commenter (Ex. 54-204), islogical and should make program development easier.
OSHA aso believes that the additional detail and greater clarity provided by the final rule's program
elements will reduce confusion over the intent of these provisions, lead to higher compliance rates, and
result in better respiratory protection for employees.

The ANSI Z88.2-1992 standard for respiratory protection also states that written procedures covering the
complete respirator program must be established and implemented (Ex. 81). Thus, like OSHA, ANS|
recognizes the need for a written respiratory protection program and implementing procedures to provide
complete and consistent protection to employees wearing respirators. Although the ANSI standard does
not contain detailed instructions on the content of these procedures, it does describe, in clause 6, the
elements to be included in the program to cover routine and emergency use of respirators.

The program elements in the ANSI Z88.2-1992 standard (i.e., program administration, respirator selection,
training, respirator fit, maintenance, inspection and storage) are similar to those in paragraphs (c)(1)(i)
through (c)(1)(ix) of OSHA's final standard. The specific content of each element of the written
procedures is left to the employer, who can tailor them to match the conditions that occur in his/her
worksite. Although many of the program elements are common to all respiratory protection programs,
such as respirator selection, care, use, and program evaluation, some elements, such as the one addressing
specifications for air quality for atmosphere-supplying respirators, apply only in workplaces in which
those types of respirator are used.

OSHA received many comments, both on written programs in general and on specific program el ements.
Some commenters (Exs. 54-160, 54-187, 54-238), questioned the need for awritten respirator program
with worksite-specific procedures. For example, Transtar Railroads (Ex. 54-160) stated that written
procedures do not guarantee an effective respiratory protection program and argued that requiring
additional written program elements would not cause those companies who presently disregard OSHA's
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existing standard to become more conscientious. Motorola (Ex. 54-187) urged OSHA to delete the
requirement for awritten program and instead simply to require that employers ensure that respirators are
properly selected, fitted, used, and maintained as necessary to protect employees when respirators are
required. However, the requirement for awritten respirator program was widely supported by many other
participants in the rulemaking (Exs. 54-204, 54-219, 54-304, 54-387, 54-389, 54-428, 54-435). For
example, the United Automobile Workers (Ex. 54-387) agreed that a written respiratory protection
program that is site-specific and detailed (for example, that includes specific procedures for determining
when a cartridge or filter needs to be changed) should be required. The American Federation of Labor and
Congress of Industrial Organizations (AFL-CIO) (Ex. 54-428) strongly supported the requirement for a
written respiratory program and identified such a program as the fundamental core of the standard:

The AFL-CIO strongly supports the Agency's proposal that employers who are required to use respirators or voluntarily use
respirators in the workplace establish a written respiratory protection program. The written program constitutes an
employer's plan for dealing with worker protection from hazardous airborne contaminants that may be present in the
workplace, and as such, we view these provisions as the fundamental core of the standard. Requiring awritten programis
essential in providing uniformity and consistency while supplying the maximum protection for workers who use respirators
in the workplace. (Ex. 54-428)

OSHA's expert witness, James Johnson of the Lawrence Livermore National Laboratory, testified that
respiratory protection programs must be written because of their complexity:

* * x A respirator program involves many decisions. What kind of respirator do | use, what kind of concentrations were
measured, what kind of contaminants were in the workplace

* * * S0 all thisinformation isimportant to provide documentation and understanding so that you can make sure the
program is adequate and you can make changes to it, to improve it and to have it be a dynamic operation as the workplace
changes* * * (Tr. 212)

Commenting in the same vein, the National Pest Control Association (Ex. 54-435), which represents many
small businesses, agreed that requiring employersto provide awritten respiratory program was sensible,
and the Cambrex Corporation (Ex. 54-389) noted that "A performance approach in defining written
program requirements will provide needed flexibility to employee protection programs.” David Lee, CIH,
CSP (Ex. 54-304), strongly supported the approach OSHA has taken in the final rule; he stated that a
written respiratory protection program should be required in all places where respirators are used,
regardless of the circumstances, and that the program's contents should be specifically tailored to
conditions of use at the place of employment.

OSHA agrees with these commenters that it is appropriate to retain the previous standard's requirement for
awritten program, and that the program must be flexibly tailored to worksite conditions. OSHA finds that
comments to the record, and the Agency's own compliance experience, strongly suggest that many
employers wish to comply but are unsure about what is required; for these employers, greater clarity and
guidance will enhance compliance and enable them to provide their employees with needed protection.

Paragraph (c)(1) of the final rule requires employers to update the program as necessary to reflect changes
in the workplace. This requirement has been revised somewhat from the proposal. The proposed standard
stated that "[t]he written program shall reflect current workplace conditions and respirator use” (59 FR
58939). OSHA received several comments on this provision (Exs. 54-278, 54-213, 54-249). For example,
the Dow Chemical Company (Ex. 54-278) urged OSHA to revise this language to require that the program
reflect only those current workplace conditions "significantly impacting respirator use.” In thefinal rule,
OSHA has moved this provision to paragraph (c)(1) and revised it to require that the program be "updated
as necessary to reflect those changes in workplace conditions that affect respirator use." OSHA believes
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that this change is responsive to Dow's point. As now written, when the workplace changes in away that
may affect respirator use, such as when new processes are introduced, changes are made in the types of
chemicals used, or the types of respirators being used changes, employers must revise the program as
necessary to reflect these new conditions.

One of the major issues raised in the rulemaking dealt with situations in which respirator use is not
specifically required by 29 CFR 1910.134 or other OSHA statutory or regulatory requirements, but instead
is required by employers as a condition of employment or is permitted by employers upon the request of
employees (i.e., voluntary use). The preamble discussion for proposed paragraph (a) stated that employers
who required employees to use respirators would be covered by the standard (59 FR 58895). OSHA also
recommended in the NPRM that employers who permit voluntary respirator use in their workplaces
implement the full respiratory protection program. In the final rule, paragraph (c)(1) requiresthat a
respiratory protection program be devel oped and implemented "wherever respirators are required by the
employer," but has greatly reduced the obligations of employers who allow their employeesto use
respirators when such use is not required.

In the preamble to the proposal, OSHA discussed the reasoning behind including employer-required
respirator use within the scope of the standard (59 FR 58895). OSHA stated that the requirement was
appropriate both because the use of arespirator could in itself present a health hazard to the wearer, and
because improper use of arespirator in environments where respiratory hazards are present would not
sufficiently protect employees from those hazards. OSHA finds that these are still valid reasons for
requiring that a respiratory protection program be implemented where employers require respirator use.
All of the elements of arespiratory protection program apply to this situation. Employers must still select
respirators that are appropriate to the workplace conditions and types of respiratory hazards present to
ensure that respirators offer adequate protection. Improperly selected respirators may afford no protection
at all (for example, use of adust mask against airborne vapors), may be so uncomfortable asto be
intolerable to the wearer, or may hinder vision, communication, hearing, or movement and thus pose a risk
to the wearer's safety or health.

Employees who are required by their employers to wear respirators must also be medically evaluated to
determine that they are capable of tolerating the increased physiological load associated with some
respirator use. Proper fit testing is necessary to ensure that discomfort is minimized and that the respirator
selected is offering sufficient protection. It is also necessary that respirators required by employers be
cleaned, disinfected, stored, inspected, and repaired according to the procedures contained in the final rule
to ensure proper respirator functioning and protection of employees from dermatitis or exposure to
hazardous contaminants that may result from using adirty respirator. Compliance with the provisions of
the standard dealing with supplied air quality and use is also essential where employers require the use of
supplied-air respirators. When employers require employees to use respirators, OSHA believes it
necessary that employees be properly trained in their use and care, and be informed of the limitations of
using respirators. Paragraph (k) of the final rule makes clear that employers must implement the employee
training requirements contained in paragraph (k) if they require their employees to use respirators.

In contrast, not all of these protections are necessary in the situation where an employer alows, but does
not require, respirator use. OSHA has therefore added a new paragraph (c)(2) to the final rule, which
applies when employers allow employees to use respirators when such use is not required by the employer
or by the standard. This paragraph applies when employers either provide respirators to employees who
request them or alow employees to use their own respirators. In both situations, paragraph (c)(2)(i) states
that employers must determine that the employees that they allow to use respirators are medically able to
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do so, and that there are no other conditions that could cause the respirator use to create a hazard.

If the employer alows voluntary respirator use, paragraph (c)(2)(i) requires that the employer provide the
employee with the information contained in Appendix D to this standard, entitled "Information for
Employees Using Respirators When Not Required Under the Standard.” In the rare case where an
employeeis voluntarily using other than afiltering facepiece (dust mask) respirator (paragraph (c)(2)(ii)),
the employer must implement some of the elements of arespiratory protection program, e.g., the medical
evaluation component of the program and, if the respirator is to be reworn, the cleaning, maintenance, and
storage components. An exception to this paragraph makes clear that, where voluntary respirator use
involves only filtering facepieces (dust masks), the employer is not required to implement awritten
program.

Paragraph (c)(2) is necessary because the use of respirators may itself present a health hazard to
employees who are not medically able to wear them, who do not have adequate information to use and
care for respirators properly, and who do not understand the limitations of respirators. Paragraph (c)(2) is
intended to allow employers flexibility to permit employees to use respirators in situations where the
employees wish to do so, without imposing the burden of implementing an entire respirator program. At
the same time, it will help ensure that such use does not create an additional hazard and that employees are
provided with enough information to use and care for their respirators properly. This provision does not, of
course, preclude employers from adopting additional program elements if they believe such elements are

appropriate.

The great majority of voluntary use situations involve the use of dust masks, i.e., filtering facepieces,
which are provided for the employee's comfort. For example, some employees who have seasonal allergies
may request amask for comfort when working outdoors, or an employee may request a dust mask for use
while sweeping a dusty floor. There are no medical limitations on the use of these respirators, so
employers who allow their use need only ensure that the masks are not dirty or contaminated, that their use
does not interfere with employees' ability to work safely, and that they provide the employees with the
information contained in Appendix D, as required by paragraph (k) of the fina rule.

In rare cases where the employee requests and the employer alows the use of a negative-pressure
respirator (tight-fitting), or where the employee brings such arespirator into the workplace, the employer
must implement some provisions of the respirator program described in paragraph (c)(1) to ensure that
such respirator use will not affect the employee's health adversely. The employer can include these
elementsin its existing respiratory protection program, if it is required to maintain one. Some medical
evaluation is necessary to determine that the employee is physically able to use a tight-fitting negative
pressure respirator. In addition, if the respirators being used voluntarily are reused, it is necessary to ensure
that they are maintained in proper condition to ensure that the employee is not exposed to any
contaminants that may be present in the facepiece, and to prevent skin irritation and dermatitis associated
with the use of arespirator that has not been cleaned or disinfected. OSHA believesit unlikely that
voluntary use situations will involve the use of supplied-air devices, but such use would also trigger these
requirements of the standard.

These reguirements are necessary because use of a negative pressure (tight-fitting) respirator imposes a
significant physiologic burden on arespirator user, and it is crucial to determine that the user can
withstand that burden without suffering adverse health consequences. Similarly, reusable tight-fitting
negative pressure respirators can become contaminated if they are not cleaned, maintained, and stored
properly. Thusif an employer allows use of this type of respirator, the employer must implement the
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program elements necessary to ensure that contamination does not harm the employee.

The hazards addressed by this requirement are the same ones that are already considered under OSHA's
longstanding enforcement policy. The Agency generally does not issue citations for violations of its
respirator standards unless there is also evidence of overexposure to a hazardous substance, or some other
hazard caused by improper or inadequate respirator use. (OSHA Field Inspection Reference Manual
(FIRM), Ch. 11l. Sec. C.3.c). Other hazards referenced in the FIRM include ingestion of harmful
substances that may remain on improperly cleaned and maintained respirators, or dermatitis caused by the
same condition. These are precisely the hazards that the requirements of paragraph (c)(2) are designed to
prevent. They can occur whether respirator use is voluntary or required, and OSHA does not believe it
would be consistent with the OSH Act to allow employees to expose themselves to preventable hazards,
particularly where there are fairly undemanding measures available to prevent that exposure.

Requiring employers to undertake these minimal obligations when they allow voluntary respirator useis
consistent with the fact that employers control the working conditions of employees and are therefore
responsible for developing procedures designed to protect the health and safety of the employees.
Employers routinely develop and enforce rules and requirements for employees to follow based on
considerations of safety. For example, although an employer allows employees discretion in the types of
clothing that may be worn on site, the employer would prohibit the wearing of loose clothing in areas
where clothing could get caught in machinery, or prohibit the use of sleeveless shirts where thereisa
potential for skin contact with hazardous materials. Similarly, if an employer determines that improper or
Inappropriate respirator use presents a hazard to the wearer, OSHA finds that the employer must exert
control over such respirator use and take steps to see that respirators are safely used under an appropriate
program. It has been OSHA's experience that employers will be able to determine whether employees are
using their own respirators in the workplace, just as they are able to determine that employees are adhering
to al other procedures and requirements established by the employer.

Concomitantly, OSHA's decision to impose fewer requirements on voluntary respirator use than on
required use is supported by the record. Many comments addressed the issue of how the final standard
should treat these two types of respirator use. Many commenters (Exs. 54-96, 54-109, 54-196, 54-222,
54-272, 54-341, 54-424, 145, 176, Tr. 2127, Tr. 2174 ) supported the inclusion of employer-required
respirator use, but not of voluntary use, within the full scope of the standard. Many of these rulemaking
participants believed that voluntary respirator use should require a minimal program designed to provide
information and training to the employee, and that other elements of the program should not be made
mandatory. Typical of these was the post-hearing comment of Organization Resources Counselors, Inc.
(ORC):

OSHA should not require a complete respirator program for the voluntary use of respirators by employees, when not
required by an OSHA standard, or by the employer. Some employees will wish to use respirators even though they are not
required to protect against overexposure to atoxic hazard. In these instances the employer should be required only to inform
the employee of the safe and proper use of such respirators and any associated limitations on the particular device chosen
(Ex. 145).

In addition, some of these commenters (Exs. 54-341, 176, Tr. 594, Tr. 2100) suggested that requiring
employersto comply with all or most of the requirements would discourage employers from permitting
voluntary respirator use in their workplaces. For example, in its post-hearing submission, the North
American Insulation Manufacturers Association (NAIMA) commented as follows:

NAIMA agrees with many other hearing participants that employers should be required to train voluntary respirator usersin
the proper function and use of respirators* * * OSHA should, however, tailor other aspects of the Proposed Rule to ensure
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that the more onerous and unnecessary additional requirements, such as comprehensive medical examinations, are not
imposed in truly voluntary use situations. Applying unnecessary ancillary requirements to voluntary use situations would
discourage employers from allowing workers such use (Ex. 176).

OSHA believesthat the final rule provides for the kind of tailoring suggested by NAIMA's comment.
Employers who permit the voluntary use of tight-fitting negative-pressure respirators must utilize the
procedures necessary to address the health hazards associated with the use of such respirators, but in the
vast majority of voluntary-use situations where employees are using dust masks (filtering facepieces), the
standard does not require the employer to implement a written respirator program to ensure employee
health. Thus, the final rule does not require employers providing dust masks (filtering facepieces) to their
employees to comply with the requirements that NAIMA considers "onerous and unnecessary" in this
situation. However, where respirators are used voluntarily by employees, and the use of a given type of
respirator, e.g., atight-fitting negative pressure respirator, is associated with an increased health risk,
OSHA finds that applying relevant portions of the respiratory protection program is essential to ensure
worker protection.

Other commenters (Exs. 54-214, 54-218, 54-278, 54-389) believed that application of the standard should
be limited in situations where there was no exposure to arespiratory hazard, regardless of whether
respirator use is required by employersin this situation or is voluntary. In discussing thisissue, the 3M
Company commented as follows:

1. Any use of respirators or masks in the workplace should trigger arequirement for at least aminimal respiratory protection
program. Regardless of whether useis required or recommended by an employer or is self-imposed by an employee, the
employer should be responsible for the safe use of respirators and masks in the workplace.

2. Where it is documented by an employer that no hazard exists -- such as when used against non-toxic materials, exposures
well below the permissible exposure limit (PEL) or hazard level, or voluntary use against such conditions as discomfort or
alergies -- the rule should only require an abbreviated respiratory protection program * * *. (Ex. 54-218)

In asimilar argument, the Dow Chemical Company (Ex. 54-278) suggested that employers be exempt
from the standard's requirements if they require employees to use respirators as a precautionary measure
where exposures are below the PELSs.

OSHA did not adopt this approach in the final rule because the Agency believes that, in most cases of
employer-required respirator use, respirators are being used as protection against actual or potential
exposure to arespiratory hazard. In these cases, OSHA findsthat it is necessary and appropriate that the
employer implement all elements of the respiratory protection program that apply to the worksite-specific
conditions under which respirators are used. If respirators are used as protection against areal or potential
risk caused by exposure to arespiratory hazard, OSHA believesit essential for the employer to provide for
proper respirator selection, fit testing, medical evaluation, and care and maintenance to ensure that the
respirator is providing sufficient protection against the hazard and that use of the respirator is not imposing
an additional health risk. OSHA aso believes that, by distinguishing between employer-required and
voluntary respirator use in the final rule, it will be easier for employers to determine the extent to which
the standard will apply to their specific workplaces.

Other rulemaking participants (Exs. 54-208, 177, Tr. 782, Tr. 1722) were of the opinion that voluntary
respirator use should not be distinguished from employer-required use in determining how the standard
should apply, or reported that some employers already implement a program for voluntary use. The AIHA,
in support of full coverage of the standard for voluntary respirator use, stated in written comment:

The position of AIHA isthat al use of respiratory protection should be covered by an employer's respiratory protection
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program. That includes both voluntary use as well as required use. Both groups should participate in all el ements of the
respiratory protection program. An individual desiring to wear arespirator to obtain some level of comfort or to further
reduce their exposure to a chemical in the workplace should receive the full benefits of an established program: training to
convey proper knowledge in equipment selection, maintenance, and use; medical evaluation to confirm that its use will not
present arisk to the individual; and fit testing to confirm that the equipment fits properly and workplace surveillance to
confirm that the equipment being utilized is suitable for the exposure level. (Ex. 54-208)

At the public hearing, Larry Janssen of the AIHA elaborated that "* * * there should be some kind of a
minimum framework to prevent the misuse of respirators in those voluntary use situations, that you don't
do harm by allowing arespirator to be used where it's not really needed" (Tr. 782). Smilarly, ina
post-hearing comment, the Industrial Safety Equipment Association (ISEA) stated that it was important to
cover voluntary use in the standard since "* * * [r]espirators that are not used properly could present a
hazard" (Ex. 177). This practice is already being implemented in some workplaces; Richard Holmes of
Union Carbide, representing the Chemical Manufacturers Association (CMA) at the hearings (Tr. 1722),
testified that "* * * [w]e treat the voluntary user just like a mandatory user so they're in the program just as
though they were required to wear the respirator and the * * * medical surveillanceis all handled the same
* * * [asisthetraining]."

As discussed above, OSHA agrees that some voluntary respirator use (e.g., that involving tight-fitting
negative-pressure respirators) may present a health hazard to employees if the respirator is not properly
selected, maintained, and used. Therefore, OSHA has revised the final rule to ensure that employers who
permit voluntary use of such respiratorsin their workplaces implement those portions of the standard
necessary to protect employees from any health risks associated with respirator use. The position taken in
the final rule aso reflects OSHA's long-standing enforcement policy with the previous respiratory
protection standard, as stated in the FIRM and in several letters of interpretation issued by the Agency
(See letters dated 10/2/87 from Thomas J. Shepich, 4/11/91 from PatriciaK. Clark, 3/19/91 from Patricia
K. Clark, 3/4/93 from Roger A. Clark (2 letters), and 3/15/95 from Ruth McCully). For example, in the
letter of March 4, 1993 from Roger A. Clark, OSHA stated its policy regarding the application of 29 CFR
1910.134 to the voluntary use of respirators:

OSHA's palicy isthat if the respirator itself could present an adverse health condition if a specific requirement of the
respiratory protection standard is not observed, then the requirement applies. Examples may include a dirty respirator that is
causing dermatitis, aworker's health being jeopardized by wearing arespirator due to an inadequately evaluated medical
condition, or asignificant ingestion hazard created by an improperly cleaned respirator. Thisis so regardless of whether the
employee purchased the respirator or the employer providesit.

OSHA aso has determined that complete training is not required for employees using respirators
voluntarily. Instead, paragraph (k) of the final rule requires employers to provide the information
contained in Appendix D to ensure that employees are informed of proper respirator use and the
limitations of respirators.

Paragraphs (c)(1)(i) through (c)(1)(ix) list the elements of the respirator program required by this standard.
Paragraph (c)(1)(i) requires the program to contain procedures for the selection of respirators appropriate
to protect employees from the respiratory hazards present in the particular workplace. This provisionis
unchanged from the corresponding provision in the proposal and is also similar to paragraph (b)(2) of
OSHA's previous standard. Paragraph (c)(1)(ii) addresses the medical evaluation of employees required to
wear respirators and is unchanged from the parallel requirement in the proposal. The AIHA (Ex. 54-208)
recommended that paragraph (c)(1)(ii), which requires employers to devel op procedures addressing
"medical evaluations of employees required to wear respirators,” be changed to specify that these
procedures need only cover employees who are "authorized by the employer to wear respirators’; the
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AIHA wanted this word change to ensure that employers understood that these procedures must cover both
voluntary and required use. However, as explained above, OSHA has decided to require medical
evaluation of employees who use respirators voluntarily only when such use may present a health hazard
to employees, e.g., in the case of tight- fitting negative pressure respirators. Therefore, OSHA has not
included the language suggested by the AIHA in thefinal rule.

Paragraph (c)(1)(iii) covers the fit test element of the program and has been modified since the proposal to
respond to comments. The proposal would have required the program to contain fit testing procedures "for
air-purifying respirators and tight-fitting positive pressure respirators." The Service Employees
International Union (Ex. 54-455) commented that this provision only needed to address "tight- fitting
respirators’ because thislanguage adequately describes the respiratory equipment to be covered. Since
OSHA has revised the fit testing requirements in paragraph (f) to cover all tight-fitting respirators, the
language in paragraph (¢)(1)(iii) has been revised accordingly.

Paragraph (c)(1)(iv) states that employers shall include "Procedures for proper use of respiratorsin routine
and reasonably foreseeable emergency situations.” In the NPRM, this requirement was addressed under
paragraph (g)(1), but it has been moved into paragraph (c)(1) of the final rule to ensure that employers are
aware that written workplace-specific procedures must address both routine and non-routine respirator
usage, including that in reasonably foreseeable emergency situations. OSHA received no comments on this
provision.

Paragraph (c)(1)(v) requires the workplace-specific procedures to cover "procedures and schedules for
cleaning, disinfecting, storing, inspecting, repairing, discarding, and otherwise maintaining respirators."
This provision is unchanged from that proposed. The American Iron and Steel Institute (A1SI) urged
OSHA to remove the word "schedules' from paragraph (c)(1)(iv) and to substitute the word "frequencies’
instead. AlSI stated that the term "schedules® connotes a requirement for extensive recordkeeping and
paperwork. OSHA does not agree. Since OSHA requires the respirator program to be written, as required
under the prior standard and as proposed and supported by commentsin this rulemaking, it is OSHA's
conclusion that including the employer's schedule for cleaning, disinfecting, or otherwise maintaining
respiratorsis not unduly burdensome. A schedule is needed to inform employees when they are to have
their respirators fit tested, cleaned, and maintained. Therefore, OSHA is retaining the word "schedule.”
Representatives of the Service Employees International Union [(SEIU) Ex. 54-455)] strongly supported
the requirement for maintenance schedules as proposed under paragraph (c)(1)(v) of the NPRM for the
same reason.

Paragraph (c)(1)(vi) is essentially unchanged from the proposal and requires "Procedures to ensure
adequate air quality, quantity, and flow of breathing air for atmosphere-supplying respirators."
Representatives from SEIU (Ex. 54-455) supported OSHA's addition of "quantity and flow" to paragraph
(c)(1)(vi) inthe NPRM. Proper air quality and quantity are crucial to the use of supplied air respirators to
protect worker health. The revised provision has been dightly modified from the provision in the NPRM
that read "* * * ensure proper air quality, quantity, and flow * * *" for atmosphere-supplying respirators.
The addition of the words"* * * for breathing air * * *" isto clarify that under no circumstances should
air for atmosphere-supplying respirators be of less than Grade D breathing air quality.

Paragraph (c)(1)(vii), as proposed, would have required employersto include "[t]raining of employeesin
the respiratory and health hazards of the hazardous chemicals to which they are potentially exposed as
required under the Hazard Communication standard (29 CFR 1910.1200)." Several commenters
guestioned the need to cross-reference an existing OSHA standard in the respirator standard, and
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recommended that this provision be deleted (Exs. 54-154, 54-271, 54-278, 54-295, 54-307). OSHA agrees
that the cross-reference is unnecessary, and the reference to the Hazard Communication standard has been
removed from the final standard. However, the requirement that employers develop procedures that
address the "Training of employees in the respiratory hazards to which they are potentially exposed during
routine and emergency situations' remains, because there are respiratory hazards, such as biological
hazards and radioactive particles, that are not covered by the Hazard Communication standard.

Paragraph (c)(1)(viii) requires employers to develop procedures for the training of employeesin the proper
use of respirators, including putting on and removing them, the limitations of these devices, and

mai ntenance procedures for respirators. OSHA received no comments on this provision, which has been
revised dlightly since the proposal for clarity.

Paragraph (c)(1)(ix) states that the program should include "Procedures for regularly evaluating the
effectiveness of the program.” This provision is basically the same asin the NPRM except that the word
"periodicaly" has been deleted to avoid the suggestion that OSHA has afixed interval in mind. This
provision notifies employers that their written workplace procedures must include routine evaluation of the
program to ensure that it is effective, up-to-date, and includes all necessary provisions. In workplaces
where worksite- specific conditions are relatively stable, such as a manufacturing site, program evaluation
may be conducted on afixed schedule. In other workplaces where worksite conditions are less stable,
employers must develop schedules for evaluating the program that make sense in that context.

In ageneral comment, the United States Enrichment Corporation (Ex. 54-283) stated that the final rule's
requirements for work procedures in paragraphs (c)(1)(i) through (c)(1)(ix) implied that OSHA intended
separate documents to be devel oped to meet each of the requirements, and asked OSHA to clarify this. It
has always been OSHA's intention that the employer can address the required program elements and the
development of worksite-specific procedures in a single document, the written respiratory protection
program. OSHA believes that reorganizing the e ements of this program to track the order of the standard
will facilitate the inclusion of all worksite-specific procedures into one document.

In another general comment, Peter Hernandez of the American Iron and Stedl Institute (AlSl) (Ex. 54-307)
urged OSHA to revise paragraph (c) and other paragraphs of the final rule to remove the term "ensure,”
which he interpreted as imposing an impossible burden on employers. OSHA disagrees with this
interpretation, however. OSHA standards use the word "ensure" because they impose a mandatory
requirement to comply on employers and because the OSH Act and subsequent case law have made it
clear that it is the employer's responsibility to compel compliance. The reasoning behind this body of case
law isthat it isthe employer, and not the employee, who controls the conditions of work at a given
workplace. OSHA believes that the word "ensure” is appropriate because it indicates that the employer
must manage, lead by example, train, direct, and, if necessary, set up adisciplinary system so that
employees understand that they must follow safe and healthful practices on the job. However, case law
also makesit clear that employers are not the "insurers' of their employees' behavior. In other words, if an
employer establishes, implements, trains employees in, and enforces safe operating procedures, and does
so in a consistent manner, the employer will not be liable for an employee's unforeseeable violation of its
safety rule.

Paragraph (c)(3) of the final rule requires employers to designate a person as program administrator and to
ensure that this person is qualified to perform the responsibilities of this position. The person can be
gualified either by appropriate training or experience or both. The administrator is also the person
responsible for evaluating the program, as stated in paragraph (c)(3). This requirement is essentially
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unchanged from the proposal, although its language has been clarified. The ANSI Z88.2-1992 respiratory
protection standard (Ex. 81) also contains a description of the responsibilities of the program administrator
and arequirement that the respirator program be "periodically audited to ensure that (a) the program
procedures reflect the requirements of current applicable regulations and industry accepted standards and
(b) the program as implemented reflects the written procedures’ (See clause 5.3). The ANSI standard
recommends that the audit be conducted by a knowledgeable person not directly associated with the
program, rather than by the program administrator. OSHA has not adopted the ANSI recommendation that
periodic audits be performed by knowledgeabl e outside persons because the OSHA standard requires the
administrator to be qualified to perform this task; thus, an additional requirement for audits to be
performed by an outside party is unnecessary and may prove unduly burdensome for some employers.

The training requirements and experience level necessary for the program administrator were the subject
of substantial comment. OSHA proposed that the program supervisor be a person "qualified by appropriate
training and/or experience" to be responsible for the respirator program. Many commenters supported this
performance-based requirement (Exs. 54-68, 54-80, 54-91, 54-175, 54-187, 54-208, 54-219, 54-220,
54-222, 54-252, 54-319, 54-352, 54-361, 54-435, 54-455). For example, the Service Employees
International Union (Ex. 54-455) supported the proposed " performance-oriented qualifications for the
designated person (program administrator).” Allied Signal (Ex. 54-175) stated that "there should be no
specific minimum training for program administrators. We believe the level of training for the respirator
program administrator must be adequate to deal with the complexity of the program.” Motorola (Ex.
54-187) commented that " Training requirements for those individuals designated by the employer to
administer the program should be commensurate with the type of respirator program needed at the
workplace."

Several commenters urged OSHA to add a phrase to this requirement in the final rule to require that the
level of program supervisor training must be adequate to deal with the complexity of the program because
the level of training appropriate for a workplace with extensive respirator use is substantially different
from one with limited respirator use (Exs. 54-175, 54-187, 54-200, 54-206, 54-214, 54-219, 54-222,
54-245, 54-265, 54-266, 54-275, 54-361). As Monsanto (Ex. 54-219) stated:

An employer's respirator usage may be limited to dust respirators or may have awide variety of types covering both
air-purifying and atmosphere-supplying respirators. Program administrator training/qualifications would need to cover a
wider range of topicsin the latter case than in the former case.

However, some commenters, e.g., the Sparks Nevada Fire Department (Ex. 54-129), wanted to avoid
imposing overly stringent requirements on choosing a program administrator, while others, e.g., the Grain
Elevator and Processing Society (Ex. 54-226), urged OSHA to delete the phrase "qualified by training
and/or experience" on the grounds that there are no widely accepted criteriafor determining such a
program administrator's qualifications. A few commenters acknowledged that since the program
administrator's tasks often vary by type of workplace, it would be difficult for OSHA to establish a
required minimum level of training that would be appropriate for al program supervisorsin all
workplaces. Michael Rehfield, Safety Officer for the Westminster, Maryland Fire Department (Ex. 54-68)
stated:

| am in total agreement that the person fulfilling this role and the "qualifications" should be "performance oriented”. That
language should appear in this section. It isimperative that the emergency response community be represented by
performance oriented standards or regulations since the associated tasks are so diverse.

A working group from the State Universities of New Y ork (Ex. 54- 357) felt that the performance
language regarding program supervisors was too vague, and suggested that a nonmandatory appendix be
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added to identify the types of qualifications a program supervisor would need. The United Automobile,
Aerospace & Agricultural Implement Workers of America (UAW) (Ex. 54-387) wanted OSHA to definea
body of knowledge necessary to carry out the duties of a qualified program administrator.

OSHA discussed these qualifications in the preamble to the NPRM at 59 FR 58898-58899. That proposal
discussion reiterated many of the points that are described above: that the level of training appropriate for
aworkplace with limited respirator use would be quite different from another with extensive use of
different respirator types, and that the program administrator can work with a workplace respirator
committee, or assign responsibility for portions of the program to industrial hygienists, safety
professionals, or other respirator experts while retaining overall responsibility for the program. In other
words, the level of training of the program administrator must be adequate to deal with the complexity of
the respirator program.

The AFL-CIO (Exs. 54-428, 255) urged OSHA to add a new definition to paragraph (b) for qualified
person as follows:

Qualified Person: This should be defined as, someone who is capable of identifying existing and predictable respiratory
hazards in the workplace and who maintains a common knowledge of the respirator standard. Thisindividual should possess
the authority to take prompt corrective action to eliminate hazards including the measures required in subsection (c). The
qualified person shall be certified by the manufacturer(s) for their ability to select and maintain the type(s) of respirator(s)
that is/are used on the job site or possess the experience and knowledge needed to properly select respirators for the
employees and job situation.

Instead of adopting the AFL-CIO definition for "qualified person,” OSHA has relied on the type of
wording used in the ANSI standard, which is more performance oriented. Specifying in detail the type and
extent of training required for program administrators depends upon the type of workplace and is best left
to the employer, in OSHA's opinion. For example, the level of training that would be appropriate for a
workplace with limited respirator use would be quite different from that required at another workplace
with extensive respirator use for IDLH atmospheres, highly toxic chemicals, or other complex respirator
use operations. Therefore, OSHA has adopted a definition of training and experience that uses
performance language and is similar to the ANSI Z88.2-1992 standard's requirement. However, OSHA
does require employers to ensure that the level of training for the respirator program administrator is
adequate to deal with the complexity of the workplace.

In keeping with this approach, OSHA has not established any one training program, such as the NIOSH
respirator course, as the level of training program administrators must achieve. OSHA believes that
NIOSH's course is excellent, and therefore more than sufficient in most cases. However, OSHA
acknowledges commenters concerns that a general respirator training course covers a broad range of many
different respirator types and uses, and provides information that is not tailored to any one particular
workplace (Exs. 54-220, 54-265, 54-342, 54-435). Typical of these commentsis one by the United Parcel
Service (Ex. 54-220), which stated: "An attempt to fashion uniform standards for al administrators of all
respiratory programs could result in inadequate training for administrators of particularly sophisticated or
specialized programs and irrelevant training for administrators of relatively simple programs.” The North
American Insulation Manufacturers Association agreed, stating (Ex. 54-342) "A requirement that
supervisors undergo a rigid minimum training regimen, which would require instruction on many issues
irrelevant to the supervisor's own situation, would be excessive and beyond the rul€'s intended objective.”
For example, extensive training on certain types of respirators such as SCBAs would be inappropriate for
program administrators with simple programs that don't use SCBAS. In other cases, respirator program
administrators with highly complex respirator programs may need an even more comprehensive course
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than that provided by a general respirator training course. Based on the above discussion, OSHA has
retained a performance-based program approach. OSHA anticipates that larger establishments will develop
training requirements for respirator program administrators that fit the needs of a workplace-specific
respirator program.

OSHA has prepared a Small Entity Compliance Guide setting forth how a small business owner, manager
or an employee of the small business can be qualified to be a program administrator. It also setsforth a
sample respirator program to guide small businesses. If the employees of a small business are only
exposed to nuisance dusts and relatively non-toxic chemicals and use only afew types of relatively smple
respirators, knowledge of the guide and materials supplied by the respirator manufacturer may be
sufficient for the small business owner or an employee to become qualified as a program administrator. If
more dangerous chemicals or high exposures are present, or sophisticated respirators are used, the program
administrator must have more knowledge or experience. In these circumstances, it may be necessary for
the administrator to seek out the expertise needed or to obtain appropriate training.

The need for a specific individual to be in charge of the respirator program was discussed by several
commenters. One commenter argued that requiring that a specific person be selected as program
administrator requires the equivaent of afull-time person to manage the program and conduct periodic
reviews of its performance (Ex. 54-160). Motorola (Ex. 54-187) stated that one overall program
administrator would be a problem for decentralized workplaces. Motorola recommended that OSHA
permit a committee or multiple employees to be responsible for the respirator program, thus allowing the
employer to tailor the program to meet the needs of each particular workplace. Dow (Ex. 54-278) also
supported the use of a committee or team with joint responsibility for the respirator program at large sites.
Duke Power (Ex. 54-326) stated that at large facilities, such as nuclear stations, it is often necessary to
designate more than one program administrator to address radiological and non-radiological use of
respirators. The Public Service Electric and Gas Company (Ex. 54-196) said it may be more effective to
have a program administrator for each "business unit" in adecentralized, diversified company, particularly
where each unit's respiratory protection needs are different (Ex. 54-196). The AFL-CIO (Ex. 54-428)
wanted to have one qualified person responsible for the program, with a"site person” at each work site,
who would be responsible for the program at that site, but who would report to the qualified person. The
Department of Defense (Ex. 54-443), specifically the Navy, urged OSHA to add language to require that
each "activity" designate a person responsible for the respiratory protection program because asingle
program administrator would be a potential problem for alarge, multi-tiered employer with activities
throughout the world, such as the Navy.

Thefinal standard continues to require that a person qualified by training or experience be designated to be
responsible for the overall management and administration of the program to ensure that the integrity of
the respiratory protection program is maintained through the continuous oversight of one responsible
individual. The program administrator may serve largely in an oversight and coordination role between the
various subunits or departments that perform duties in support of the respiratory program. Regardless of
the number of subunits, each employer must ensure that all subunits report to one overall program
administrator for coordination of the program. The program administrator can use the assistance of
industrial hygienists, safety professionals, or other respirator experts to help run the respirator program.
The program administrator can work with a committee or assign responsibility for portions of the program
to other personnel, but the overall responsibility for the operation of the program must remain with the
designated program administrator. This approach promotes coordination of all facets of the program. For
large companies or multiple worksites, the program administrator can delegate to a qualified person the
responsibility for the day-to-day operation of the program at a specific site or for a specific activity.
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However, coordination between different worksites is an important aspect of the operation of a good
program; therefore, ensuring implementation of the overall respirator program remains the duty and
responsibility of the program administrator. For small and moderate sized employers, OSHA believes that
the duties of a program administrator will require only asmall part of one employee's time.

Paragraph (c)(4) of the final rule requires employersto provide respirators at no cost to the employee. This
was included in the proposal in paragraph (d)(1) and has been moved to paragraph (c) of thisfinal
standard. This provision reflects OSHA's strong orientation that the costs of complying with safety and
health requirements must be borne by the employer. OSHA has along-standing policy that employers are
obligated to provide and pay for necessary personal protective equipment (PPE) such as respirators used
by employees on the job. A compliance memorandum of October 18, 1994, titled "Employer Obligation to
Pay for Personal Protective Equipment” provides detailed guidance on thisissue. It is available online on
the Internet on OSHA's home page at http://www.OSHA .gov. Theinclusion of this provision is consistent
with recent OSHA standards, e.g., Cadmium, 29 CFR Sec. 1910.1027; 1,3-Butadiene, 29 CFR 1910.1051,
and Methylene Chloride, 29 CFR 1910.1052.

OSHA is aware that the Occupational Safety and Health Review Commission has not always agreed with
the Agency that standards requiring an employer to "provide" safety or health equipment also require the
employer to pay for that equipment. See, e.g., Union Tank Car Co., OSHRC No. 96-0563 (October 16,
1997). OSHA believes the Commission is wrong about this issue. OSHA intends the language "at no cost
to the employee" in paragraph (c)(4) to make the employer's obligation to pay for the respiratory
protection required by this standard crystal clear.

The requirement that the employer bear the costs of employee training and medical evaluations has also
been moved to paragraph (c)(4) of the final rule, in order to consolidate all similar provisions of the
standard that clarify that, for these provisions, there is no cost to the employee. Section 6(b)(7) of the OSH
Act requires that employers provide medical exams and evaluations at no cost to employees.

Paragraph (d) -- Selection of Respirators
Overview

Paragraph (d) of the final rule contains respirator selection criteria and requirements. OSHA has included
these provisions in the final rule because the record contains many examples of workers using respirators
that are inappropriate for the type of respiratory hazards present (e.g., wearing paper dust masks where the
exposure isto agas or vapor contaminant (UAW, Ex. 54-387); using half facepiece respiratorsin
acrylonitrile IDLH atmospheres of 20 ppm (International Chemical Workers Union (ICWU), Ex. 54-427)).
In addition, OSHA's long enforcement experience has shown that employers often lack the information
necessary to make informed choices about respirator selection. OSHA stated in the proposal (59 FR
58899) that a major deficiency of the previous standard is that it did not contain selection criteria; instead,
it merely referred employersto the ANSI Z88.2-1969 standard.

No participant in this rulemaking disagreed with OSHA's decision that the final standard should include
mandatory selection criteria. The record does show, however, that there are differences of opinion about
how restrictive and comprehensive the required criteria should be, and how much flexibility should be left
to employersin the selection process. For example, the Association of American Railroads (Ex. 54-286)
stated that the details of respirator selection should be left to the regulated community and that OSHA
should only specify the outcome desired, while the Service Employees International Union (SEIU) (Ex.
54-455) commented that OSHA should "strengthen the wording to make it clear employers must obtain
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and account for al of the factorslisted.” OSHA believes that those employers who employ on-site
occupational health professionals generally have the expertise to select respirators that are appropriate for
their workers. The record contains a number of examples of well-thought-out selection programs (e.g.,
Exs. 142, 155, 163). These examples show that the current practice of many employers aready conforms
to the selection requirements of paragraph (d). For other employers, however, clearly stated respirator
selection rules and guidance are required.

OSHA notes that advice on the selection of respirators is available from many sources. NIOSH has
developed arespirator decision logic, widely available and used since 1987, which provides a schematic
selection guide covering all critical areas of respirator selection (Ex. 9). The selection guide for the ANS
Z88.2-1969 respirator standard was incorporated by reference into the previous OSHA standard, and the
1992 788.2 ANSI standard contains updated and comprehensive recommendations on respirator selection.
OSHA believes that employers will find useful information in each of these guides on various technical
problems that this standard may not cover explicitly. In addition, information is provided by respirator
manufacturers who publish selection guides relating to their models (See, e.g., Mine Safety Appliances
Company (MSA) Respirator Selection Guide, Ex. 150; and ISEA's Respirator Buyers Guide and Safety
Video Resource List, referenced in Ex. 147). Manufacturers also provide selection advice through
telephone help lines, sales staff, verbal communications or distribution of company product information,
and on-site evaluations of product use (See, e.g., Tr. at 1438-1439). Chemical manufacturers also provide
information about respirator selection to help the purchasers of their products (See CMA, Tr. 1726-7,
Union Carbide Corporation, Ex. 54-255).

Because of the variety and detail of selection information available, OSHA believesit is necessary in the
final rule to specify broad performance criteria, in addition to afew specific rules relating to highly
hazardous operations (i.e., IDLH situations). The final rule sets forth general rules for selecting respirators
for routine operations, prescribes specific kinds of respirators for identified highly hazardous atmospheres
and emergency situations, and specifies when air-purifying respirators can reliably be used. OSHA chose
not to specify in the regulatory text all the situations and respirator-rel ated factors that an employer should
consider but instead to state performance objectives. Only for workplace situations widely accepted as
highly hazardous, such as those associated with IDLH atmospheres, does the standard require maximally
protective respirators.

Because paragraph (d) does not address in detail all the relevant factors that may affect employers
selection of particular respirators, employers should rely on other information sources to ensure that the
respirators they select are appropriate for conditions in their specific workplaces. Respirator manufacturers
are the source of much useful information, and the record of this rulemaking indicates that much of this
information is both helpful and reliable. Indeed, market mechanisms work to encourage the dissemination
of accurate information. OSHA expects that smaller employers will thus generally be able to rely on the
technical assistance provided by manufacturers on respirator selection and that doing so will mean that
they will usually be in compliance with this standard. For these reasons, paragraph (d) concentrates on the
minimum selection criteria that the record shows must be adhered to by all employers when selecting
respirators for their employees' use.

In the following provision-by-provision summary and explanation, OSHA explains the changes reflected
in the final rule, both from the provisions proposed and those in the Agency's previous respiratory
protection standard (Sec. 1910.134).

Paragraph(d)(1) -- General Requirements
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Paragraph (d)(1) prescribes general rules that apply to the selection of al respirators. Paragraph (d)(1)(i)
requires the employer to select and provide an appropriate respirator based on the respiratory hazard(s) to
which the worker is or will be exposed and on the workplace and user factors that have the potential to
affect respirator performance and reliability. This provision continues a requirement from the previous
standard: ("respirators shall be selected on the basis of hazards to which the worker is exposed” (Sec.
1910.134(b)(2)) and clarifies that the hazard must be viewed in the context of the workplace and worker
conditions that may reduce or impair the effectiveness of arespirator otherwise appropriate for the hazard.
Thereis general agreement that taking working conditions into account is crucial to proper respirator
selection: arespirator that is protective under some conditions of wear will fail under others, while a
respirator that is appropriate for a given hazard may not be workable in a particular workplace (e.g., an air
supplied respirator in atightly configured space). For example, a worker wearing SCBA who isrequired to
perform extremely heavy work may deplete the air supply of the respirator well before its calculated
service lifeisreached. This means that the employer must evaluate the employee'slevel of exertion in
order to determine whether to choose a supplied-air respirator rather than a SCBA. The recent ANS
standard also states that the purpose of respirator selection is to determine which respirator type class will
offer "adequate protection” (ANS| Z88.2-1992).

Final paragraph (d)(1)(i) also requires employers to consider workplace and user factors that may affect
the respirator's performance and reliability when making a respirator selection. Although other paragraphs
of the standard address the major factors affecting respirator performance, i.e., fit, faceseal |eakage, and
maintenance and cleaning, factors specific to the job, user, or worksite often play an important rolein
respirator performance. OSHA noted in the proposal (59 FR 58900) that work activities and factors such
as temperature and humidity "also affect the stress level associated with wearing a respirator as well as the
effectiveness of respirator filters and cartridges; employees using respirators for longer periods of time
[under such stressful conditions] may need different types of respirators for more comfortable wear."

Similarly, where the respirator-wearing employee must communicate with other workers, perhaps to warn
them about the presence of workplace hazards, the respirator must allow the employee to perform this vital
function. OSHA thus agrees with ANSI that "it isimportant to ensure that respirator wearers can
comfortably communicate when necessary, because aworker who is speaking very loudly or yelling may
cause afacepiece seal leak, and the worker may be tempted to temporarily dislodge the device to
communicate” (ANSI Z88.2-1992, clause A.13). Therefore, for example, the employer must ensure that
speaking will not interfere with the fit of the negative-pressure elastomeric respirator selected. If the
employees are using PAPRs or SCBA, amplification devices, including speaking diaphragms and
microphones, that can be worn with the respirators are available.

The proposal (59 FR 58900) noted another example in the proposal of worksite conditions that could

affect respirator selection: "* * * airline respirators should not be used by mobile employees around
moving machinery unless entanglement of airlinesin equipment is easily avoided.”" Employers have
aways been required by OSHA to consider such factors as these, because paragraph (a)(2) of the previous
respirator standard required employers to select respirators that are "applicable and suitable for the purpose
intended.”

Paragraph (d)(1)(i) applies whenever employers provide respirators to their employees and require their
use, whether or not an OSHA standard mandates respirator use in the particular environment. The
preambl e discussion relating to paragraph (c)(1) discusses employer-required respirator use in more detail
and explains OSHA's reasons for reaching this conclusion.
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Paragraph (d)(1)(ii) requires the employer to select a NIOSH- certified respirator and to use the respirator
only in ways that comply with the conditions of its certification. There was little controversy about this
requirement, and there is no disagreement that respirators must be tested and found to be effective before
they can be marketed. NIOSH has performed this function in the past and has begun to revise its
certification requirements to ensure that its procedures continue to define the performance capabilities of
acceptable respirator models, and to identify unacceptable models. The ISEA (Ex. 65-363), the trade
association that represents most major respirator manufacturers, urged OSHA to require that only
NIOSH-certified respirators be used to comply with this standard, and other commenters agreed (EXxs.
54-187, 54-213, 54-387, 54-428).

The wording of this provision of the final rule differs slightly from that of the proposed provision. The
proposal would have required that only NIOSH "approved and certified" respirators be selected. For
clarity, the reference to NIOSH-approved respirators has been replaced in the final rule by a requirement
that respirators be used only in accordance with the conditions of their certification. NIOSH approves
respirators by certifying them; however, some certifications contain conditions limiting the situationsin
which the respirator may be used. Thisis sometimes described as NIOSH "approval” of the respirator for a
particular use.

Increasingly, however, NIOSH does not certify respirators for specific uses. For example, NIOSH does not
currently certify respirators for use against biological hazards. Where NIOSH has not specifically certified
any respirator for use against the particular contaminant present in the workplace, the employer must

select a NIOSH- certified respirator that has no limitation prohibiting its use against that contaminant. The
respirator must be appropriate for the contaminant's physical form and chemical state and the conditions
under which it will be used. All respirators must be chosen and used according to the limitations of the
NIOSH certification, which appears on the NIOSH certification label.

The requirement for NIOSH certification is unconditional in the final standard, asit wasin the proposal.
However, because OSHA stated in the proposed preamble that this requirement would apply only when
such respirators "exist" (59 FR 58901), some commenters urged OSHA to state in the regulatory text that
the requirement for NIOSH certification applied only to existing certifications (See, e.g., Ex. 54-434). For
example, the Department of the Army (Ex. 54-443) urged OSHA to permit the use of respirators not
approved by NIOSH in situations where another authority has jurisdiction and the documentation to attest
to the adequacy of the respirator's effectiveness against the contaminant of concern. The Army (Ex. 54-
443D) stated that its employees and contractors may be exposed to certain "military unique contaminants”
for which no NIOSH-approved respirator exists but for which military respirators, e.g., gas masks, have
specifically been devel oped and tested and are being used by civilian and contractor personnel in
operations subject to OSHA's jurisdiction. The Army urged OSHA to include in the standard "approval
authority of the Secretary of the Army for military respirators* * * for which no NIOSH approved
respirator exists' (Ex. 54-443D).

OSHA recognizes that there are unique contaminant situations, such as those involving chemical warfare
agents, that involve primarily military exposure and that may require specialized respiratory protection
equipment. NIOSH certification for respiratory protection specific to such hazards does not exist and is not
likely to be forthcoming. OSHA also notes, however, that, although the Department of the Army argued
strongly for OSHA recognition of Army authority to test and approve respirators, the Department of the
Air Force commented that it uses only NIOSH-certified respirators, and requested no exception (Ex.
54-443A). OSHA will examine on a case-by-case basis those situations involving civilian contractors
whose employees wear non- NIOSH tested respirators that they believe protect employees adequately and
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that have been tested and approved by other Federal agencies for use against unigue contaminants.

A similar comment was raised by DOE regarding radioactive hazards (Ex. 54-215). DOE stated that, in the
nuclear industry, no NIOSH- certified respirator exists for tritium applications and workers therefore must
wear non-approved supplied-air suits; this equipment has been tested by L os Alamos National Laboratory,
and the suits have been successfully used for many years. The DOE administers its own job-by- job
approval system for these suits. OSHA's authority to enforce the Agency's safety and health standards at
gaseous diffusion plants owned by DOE and leased to the United States Enrichment Corporation was
established legidatively in 1992, and OSHA has recently completed a memorandum of understanding with
DOE on thisissue (60 FR 9949, Jan. 31, 1995). OSHA is currently evaluating an application from one of
these facilities for a variance relating to these suits. The criteria set out in Section 6(d) of the OSH Act will
govern this determination. OSHA is not determining the acceptability of supplied-air suits as part of this
rulemaking proceeding, because the Agency believes the variance proceeding, which can focus closer
attention on the strengths and limitations of these suits for the particular use situations, is the appropriate
forum to decide thisissue.

OSHA notes that NIOSH certification is a minimum qualification. The employer must still assess whether
the respirator meets all other selection criteriain this standard before it can be chosen for a particular
application. For example, as pointed out by an exchange with Richard Duffy of the International
Association of Fire Fighters (IAFF), NIOSH representatives acknowledged that the employer must
evaluate whether NIOSH-certified equipment will withstand the specific environmental conditions for
firefighting because NIOSH flow rate requirements do not consider the stresses involved in firefighting,
nor does NIOSH currently evaluate respirators for their ability to withstand those stresses (Tr. 364-365).

In histestimony at the OSHA hearings, Richard Duffy of the |AFF recommended that OSHA require that
SCBAs used in firefighting meet the requirements of the National Fire Protection Association's
NFPA-1981 Standard on Open Circuit Breathing Apparatus (Tr. 455). This NFPA standard establishes
more stringent performance criteriafor SCBAs used in firefighting than those currently used by NIOSH.
NIOSH recognizes that its current 42 CFR 84 respirator certification standards may not be protective
enough for respirators used in firefighting. In an October 7, 1997 letter to all manufacturers and interested
parties, NIOSH announced its intent to devel op new technical modules to update 42 CFR 84. One of the
proposed technical modules to which NIOSH intends to give priority treatment will address SCBAS,
including the incorporation of NFPA performance requirements for SCBAs. NIOSH also intends to
propose an Administrative/Quality Assurance module on the use of independent testing laboratoriesin the
certification program, another issue raised by commentersin this proceeding. OSHA believes that NIOSH
will resolve any deficienciesin its current respirator certification standards through these new 42 CFR 84
rulemaking modules. OSHA simply is not equipped to take on the respirator approval and certification
process currently performed by NIOSH. Therefore, the final OSHA respirator standard continues to
require the use of NIOSH- certified respirators and does not incorporate the NFPA performance
requirements for SCBAS.

OSHA believesthat carving out even limited exceptions to NIOSH control of respirator certification
authority would confuse the regulated community and would not resolve the needs of the vast mgority of
respirator users. Comments by respirator users and worker representatives support OSHA's final decision
(See, e.g., Exs. 54-265, 54-118, 54-213, 54-387, 54-455). The final rule, in paragraph (h), also requires
that when respirator parts are replaced or changed, the replacement parts must be NIOSH certified.

In the proposal (59 FR 58901), OSHA stated that developing an OSHA respirator approval mechanism to
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fill in the gapsin NIOSH certification would not be an efficient use of government resources. Nonethel ess,
the Agency asked for comment on thisissue. There was no consensus among the participants who
commented on this point. Some commenters supported an OSHA role in approval on atemporary basis,
while an employer waits for NIOSH approval, or an alternative governmental approval process (Exs.
54-213, 54-346, 54-443). Still others opposed OSHA's involvement in an approval process (Exs. 54-278,
54-265, 54-118, 54-213, 54-387, 54-455). Thefina rule istherefore similar to the proposal, which also
discussed limited alternatives to NIOSH certification and concluded that "it is inappropriate for OSHA to
try to correct problems with present NIOSH/M SHA regulations in the revised respirator standard” (59 FR
58891).

OSHA believes that NIOSH has focused on closing any gapsin its certification program. NIOSH's ability
and experience in this area are unparalleled, and OSHA believes that NIOSH can best resolve any
concerns through its own proceedings. Further, as stated in the proposal, OSHA lacks the resourcesto
perform respirator testing. OSHA will, however, continue to evaluate, on a case-by-case basis, whether
variance or compliance interpretations are appropriate in cases where employers claim that there are no
NIOSH-certified respirators for use in a particular situation.

Paragraph (d)(1)(iii) of the final rule requires the employer to identify and evaluate the respiratory
hazard(s) in the workplace. To perform this evaluation, the employer must make a "reasonabl e estimate"
of the employee exposures anticipated to occur as aresult of those hazards, including those likely to be
encountered in reasonably foreseeable emergency situations, and must also identify the physical state and
chemical form of such contaminant(s). Where conditions are such that the employer cannot carry out such
an evaluation, e.g., where exposure monitoring or other means of estimation cannot be used, paragraph
(d)(2)(iii) requires the employer to treat the atmosphere as IDLH. Many of the components of paragraph
(d)(2)(iii) of the final standard have been required practice since 1971 because they were included in the
selection provisions of the 1969 ANSI standard incorporated by reference into OSHA's previous
respiratory protection standard. Paragraph (d)(1)(iii) of the new standard makes these provisions clearer by
stating them explicitly in the regulatory text.

Identifying and evaluating the hazards a respirator is to provide protection against clearly play a pivotal
rolein respirator selection. For example, according to ANSI, "Respirator selection involves reviewing
each operation to * * * determine what hazards may be present (hazard determination)” (ANSI
Z88.2-1992, clause 7.2.2; See also AlSI, Tr. 639). Many other commenters emphasized the important role
of hazard identification in respirator selection (Exs. 54-168, 54-181, 54-186, 54-208, 54-234, 54-273,
54-307, 54-327, 54-346, 54-426, 54-428). Once an employer identifies the nature of the respiratory hazard
or hazards present, the employer must evaluate the magnitude of the hazard to determine the potential
exposure of each employee and the extent to which respirators of various types can reduce the harm
caused by that exposure.

There was extensive comment on the selection process outlined in the proposed paragraph dealing with
hazard evaluation (Exs. 54-154, 54- 168, 54-181, 54-202, 54-219, 54-245, 54-278, 54-428). Commenters
representing workers generally supported the detailed approach taken in the proposal toward hazard
evaluation. For example, the Service Employees International Union "support[ed] the detailed list of
factors to be considered in respirator selection * * * [which] successfully incorporates the important
framework from the NIOSH decision logic criteriain an easy-to-understand form" (Ex. 54-428).

Some commenters, however (Exs. 54-154, 54-168, 54-181, 54-219, 54- 245, 54-278), stated that the scope
and depth of the hazard evaluation and the items to be covered should be left to the discretion of the
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employer. For example, the Eastman Chemical Company (Ex. 54-245) and the Dow Chemical Company
(Ex. 54-278) requested that OSHA make the requirement "performance oriented" and "flexible"; the
Department of the Navy, Portsmouth Naval Shipyard (Ex. 54-154), noted that detailed analysis for each
work situation is not necessary for shipbuilding, and that the timing and content of an appropriate
evaluation vary.

In response to these comments, OSHA has revised paragraph (d)(1)(iii) to be more performance oriented;
this provision of the final standard no longer specifies precisely how employers are to conduct the required
evaluation. The proposal (at paragraph (d)(3)) would have required employers to "obtain and evaluate'
information on eleven specific factors for each work situation. These proposed factors were the nature of
the hazard; its physical and chemical properties; its adverse health effects; the occupational exposure level;
the results of workplace sampling; the work operation; the time period of respirator wear; the work
activities and stresses on the wearer; fit test results, warning properties; and the capabilities and limitations
of respirator types. Although OSHA continuesto believe that each of these factorsis relevant to respirator
selection under some circumstances, areview of the record has convinced OSHA that each factor is not
crucia in every respirator selection process and that the proposed requirement would have led to needless
duplication of effort and unnecessarily detailed evaluations.

The Oil, Chemical and Atomic Workers International Union (OCAW) (Ex. 54-202) urged OSHA to
require awritten hazard assessment each time that a respirator was selected. Paragraph (d)(1)(iii) of the
final rule does not require a written assessment; this was not proposed, and OSHA believes that employers
should be free to adopt the best approach for justifying their respirator selections, based on the hazard
assessment. The final rule requires the employer to identify and evaluate the respiratory hazards present,
determine their physical state and chemical form (e.g., whether they are present in the form of agas or
vapor; what their valence state or condition is, where relevant), and assess the magnitude of the hazard
they present to workers under normal conditions of use and in reasonably foreseeable emergency
conditions.

OSHA findsthat it is essential for employers to characterize the nature and magnitude of employee
exposures to respiratory hazards before selecting respiratory protection equipment. The language
contained in paragraph (d)(1)(iii) of the final rule does not specify how the employer is to make reasonable
estimates of employee exposures for the purposes of selecting respirators, nor does the standard require the
employer to measure worker exposures to airborne hazards. OSHA has always considered personal
exposure monitoring the "gold standard” for determining employee exposures because this is the most
reliable approach for assessing how much and what type of respiratory protection is required in agiven
circumstance. This general view is also shared by the industrial hygiene community. All of OSHA's
comprehensive substance-specific health standards have required employee exposure monitoring to
determine both the effectiveness of existing control measures and the type of respiratory protection

needed.

OSHA continues to hold this view with regard to assessing employee exposure in connection with this
respiratory protection standard. However, OSHA recognizes that there are many instances in which it may
not be possible or necessary to take personal exposure measurements to determine whether respiratory
protection is needed. Although sampling and analytical methods exist for the vast majority of substances
for which OSHA has a PEL (29 CFR 1910.1000), there are numerous other substances for which there are
no readily available methods for personal sampling. In other cases, the nature of the materials and products
being used in the workplace, and the way in which they are used, make it highly unlikely that an employee
working with them would be exposed in a manner that would make respiratory protection necessary. In
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these kinds of situations, the final rule permits employers to use other approaches for estimating worker
exposures to respiratory hazards.

For example, employers may rely on information and data that indicate that use or handling of a product or
material cannot, under worst-case conditions, release concentrations of a respiratory hazard above alevel
that would trigger the need for respirator use or require use of a more protective respirator. This approach
issimilar to that used in several OSHA substance-specific health standards, which permit employersto use
objective datain lieu of exposure monitoring to demonstrate that their employees cannot be exposed above
an action level (See, for example, 29 CFR 1910.1027, Cadmium; 1910.1048, Formaldehyde; 1910.1047,
Ethylene Oxide; 1910.1028, Benzene). Objective data can be obtained from an industry study or from
laboratory test results conducted by manufacturers of products or materials being used in the workplace.
To generalize from data in an industry-wide survey to conditions in a specific workplace, the survey must
have obtained data under conditions closely resembling the processes, types of materials, control methods,
work practices, and environmental conditions in the workplace to which it will be generalized, i.e., the
employer's operation.

Data from industry-wide surveys by trade associations for use by their members, aswell asfrom
stewardship programs operated by manufacturers for their customers, are often useful in assisting
employers, particularly small-business owners, to obtain information on employee exposuresin their
workplaces. For example, representatives of the North American Insulation Manufacturer's Association
(NAIMA) testified (Tr. 597) that * * * "[w]e have conducted numerous surveys on end use customers,
conducted research with Johns Hopkins University, for example to provide estimates of routine exposures
and * * * those data, when collected appropriately and with organized labor and with other industry
groups, * * * can assure that the right respirator is selected.” NAIMA stated (Tr. 616, 618), "itis
ultimately the employer's responsibility” to evaluate whether data provided by suppliers or othersrelate to
their workplace conditions and operations. However, it is clear that such programs can often assist
employersto estimate workplace exposures reliably enough to make correct respirator choices without the
need for employee monitoring.

Another approach that can be used by employers to estimate employee exposures involves using
mathematical approaches and obtainable information. Employers can use data on the physical and
chemical properties of air contaminants, combined with information on room dimensions, air exchange
rates, contaminant release rates, and other pertinent data, including exposure patterns and work practices,
to estimate the maximum exposure that could be anticipated in the workplace. Methods that utilize this
approach are readily available in several textbook sources; for example, the ACGIH Industrial Ventilation
Manual contains calculations that can be applied to certain situations to estimate worker exposures.
Relying on such an approach to estimate exposures requires the use of safety factors to account for uneven
dispersion of the contaminant in the air and the proximity of the worker to the emission source. Usualy,
this approach works best in situations where employees use small amounts of a chemical product
Intermittently, or where contaminant releases are fairly constant and predictable. This approach must be
used continuously, and the data obtained should therefore be interpreted conservatively (i.e., should err on
the side of worker protection).

In workplaces involving many complex factors, the use of estimation techniques to characterize worker
exposure is associated with a high degree of uncertainty. In these instances, OSHA recommends that
employers conduct exposure monitoring instead of relying on estimation techniques because they will then
be able to have confidence that the appropriate respiratory protection device has been selected and that
they are in compliance with the standard. Furthermore, OSHA believes that in workplaces where many
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complex factors add uncertainty to exposure estimates obtained through modeling, employers will find it
easier and less costly to conduct personal exposure monitoring to evaluate the need for respiratory
protection.

Many commenters urged OSHA not to specifically require monitoring in the standard because other means
of assessing potential exposures are available (Exs. 54-153, 54-208, 54-219, 54-237, 54-273, 54-307, 54-
327, 54-443). These participants asked the Agency instead to adopt the approach taken in the ANS|
standard Z88.2-1992, clause 7.2.2.1(e), which allows employersto estimate, as well as measure, exposures
in the workplace. One commenter questioned the utility of exposure monitoring data for respirator
selection because exposure sampling provides only a"snapshot” of hazards on any given day (Ex. 54-178).
Other commenters disagreed, however. For example, Scott Schneider (Tr. 1520) of the AFL-CIO stated,
"In most workplaces that 1've been in there really isvery, very little exposure data to know how much a
person is exposed to * * * exposures are quite variable from day to day. And from worker to worker." (See
comments to same effect by OCAW, Ex. 54-202.) Some participants specifically asked OSHA to make
workplace sampling of airborne concentrations of contaminants explicit (Tr. 1009 and Ex. 54-428; Ex.
54-427).

That some exposure monitoring results may be inadequate begs the question of whether adequate
monitoring should be conducted. OSHA's experience in enforcing permissible exposure limits in the Air
Contaminant standard, 29 CFR 1910.1000, and for substance-specific standards, confirms that, unless
operations are highly repetitive, conditions are constant, and estimates based on "historical" and "objective
data" are made by experienced industrial hygiene professionals, most employers need exposure monitoring
results to estimate employee exposure levelsreliably. OSHA enforcement experience also demonstrates
that, where exposures are highly variable, fragmentary monitoring results may mislead employees and
employers, unless they are based on competent sampling strategies. The frequency and duration of
monitoring, the representativeness of the employees and operations sampled, and the skill with which
sampling and analysis are performed all influence the reliability of monitoring results. In making

reasonabl e estimates of employee exposures to satisfy the requirements contained in paragraph (d)(2)(iii),
OSHA expects employers to account for potential variation in exposure and to rely on data or information
that reflect such variation. Thisis accomplished by using exposure data collected with a strategy that
recognizes exposure variability, or by using worst-case assumptions and estimation techniques to evaluate
the highest foreseeable levels to which employees may be exposed. The hazard assessment requirementsin
final paragraph (d)(1)(iii) carry over from the requirement of the previous standard, which incorporates by
reference the ANSI Z88.2-1969 (clause 6.2) statement that "[a]lny erring in the selection of respirators

shall be on the safe side.”

Paragraph (d)(1)(iii) also requires an employer to consider the environment IDLH if employee exposures
cannot be estimated reasonably. This provision is intended to address those limited situations where
neither exposure monitoring, professional judgment, nor estimation techniques can be relied on to reliably
select adequate respiratory protection equipment. This provision reflects asimilar one in the 1992 ANS|
standard, which requires atmospheres to be considered IDLH if it is not possible "to determine what
potentially hazardous contaminants may be present * * * or if no exposure limit or guideline is available,
and estimates of toxicity cannot be made" (ANSI Z288.2-1992, clause 7.2.2.2 (b)(c)).

Several commenters (Exs. 54-381, 54-352, 54-267) objected to OSHA's proposed requirement that
atmospheres be considered IDLH "where the concentration of the hazardous chemical is unknown" (59 FR
58939), and stated that it would be neither practical nor necessary to wear positive pressure respiratorsin
all such situations (Ex. 54-352). One commenter believed that requiring the most protective respirators for
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"every unknown hazardous chemical atmosphere" would result in 95 percent of the workforce being
required to use them (Ex. 54-267). OSHA did not intend the absence of workplace-specific exposure
measurements automatically to trigger selection of the most protective respirator; instead, the Agency
intends employers to use such equipment when they do not have confidence that aless protective
respirator is sufficient. An example of the kind of situation that should trigger the use of the most
protective respirator was provided by arepresentative of CMA, who testified (Tr. at 1707) that, when a
mai ntenance person opens a closed cycle manufacturing process to work on it for the first time, "we don't
know what the air concentration is so we put people in supplied- air respiratory protection under those
circumstances.” That is, the company in this case assumes that exposures will be extremely high and
selects arespirator accordingly. OSHA believes that the language used in paragraph (d)(1)(iii) of the final
rule makes OSHA's intent clear, i.e., that when reliable data or reasonable estimates of exposure are not
available, the atmosphere must be considered IDLH.

Finaly, afew participants suggested that exposure estimates should only be made by credentialed
individuals (See, e.g., Ex. 54- 327). OSHA agrees that persons trained and experienced in evaluating the
respiratory hazards posed by workplace atmospheres are the most competent to evaluate exposure levels,
especialy in the absence of current exposure measurements. ANSI defines an "occupational health
professiona” as " (a)n individual whom, by experience and education, is competent at recognizing,
evaluating, and controlling health hazards in the workplace" (ANSI Z88.2-1992, clause 3.39). Thisisthe
person who is responsible for performing expert evaluations under ANSI's recommended standard. OSHA
believes that this definition has merit, and that employers whose workplaces have highly toxic respiratory
hazards, or many different hazardous chemicals or mixtures, as well as other employers with the resources
to do so, should utilize such professionals wherever possible. However, OSHA is not specifically
including this requirement in the final rule because reasonabl e estimations can be conducted in many
workplaces by persons with the qualifications required in the final rule for the respiratory protection
program administrator.

Paragraph (d)(1)(iv) requires that the employer choose respirators from a sufficient number of respirator
models and sizes so that the respirator is acceptable to and correctly fits the wearer. The 1992 ANSI
standard includes a similar requirement aimed at achieving satisfactory fit and wearer acceptance
(Z288.2-1992, clause 9.3.1. and 9.3.2.). This provision of the final standard revises the corresponding
proposed provision, which would have required employersto provide for fit testing an array of three sizes
and two brands of respirators with elastomeric facepieces. The dual intent of this provision was to assure
that wearer acceptability playsarole in respirator selection, and that the respirators chosen maintain their
fit over the period of use.

OSHA continues to believe that these goals for respirator selection are appropriate. However, OSHA was
persuaded by this record that specifying the number of sizes, models and brands that an employer must
provide is unnecessary. Therefore, the final provision deletes the specification language for the number of
sizes, models and brands that must constitute the selection pool. Since this provision of the final standard
appliesto al respirators, the proposal’s application only to "elastomeric” facepieces has been dropped.

Most participants (Exs. 54-1, 54-5, 54-75, 54-80, 54-91, 54-161, 54-208, 54-214, 54-237, 54-238, 54-246,
54-263, 54-273, 54-280, 54-291, 54-287, 54-350, 54-363, 54-389) endorsed the inclusion in the final rule
of a performance-based provision addressing the selection of comfortably fitting respirators. Thus, most
comment on this issue recognized that a sufficient assortment of respirators must be provided so that
employees will obtain acceptable fits, but that more flexibility should be provided in the final rule.
Commenters also stated that, in some cases, a single manufacturer has a variety of respirator models
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sufficient to provide acceptable fit for their employees (Exs. 54-389, 54-150, 54-161), although others
provided only one or two sizes of a particular model (Exs. 54-139, 54-38, 54-22, 54-163, 54-196). Some
rulemaking commenters stated that mandating that respirators from two manufacturers be available would
be costly and burdensome for small employers (Exs. 54-161, 54-295), would not provide any tangible
improvement in the respirator program (Ex. 54-154), and would complicate training and inventory
functions (Ex. 54-156).

In the case of SCBAS, participants pointed out that buying and storing two brands for fitting would be
extremely costly, would create congested storage areas, and would pose the risk that parts could
inadvertently be interchanged (Exs. 54-208, 54-209, 54-214, 54-250, 54- 300, 54-233, 54-331, 54-348,
54-45, 54-458). Even the AFL-CIO, which generally supported the requirement that employers have
respirators from different manufacturers available, stated that requiring a multi- manufacturer assortment
was not feasible for SCBASs (Ex. 54-428).

OSHA concludes that providing awide selection of sizes and models of respirators will improve both fit
and acceptability, and most commenters agreed. In light of the comments, however, OSHA is making the
final rule's provision more performance-oriented, and is not requiring a specific number of types and sizes.
As ANSI noted, larger employers are more likely to need alarger variety of respirators to fit their
employee population (Tr. 1426). Concomitantly, this change will reduce the burden on smaller employers
who will not need to maintain such awide array of respirator choices. OSHA believes therefore that
employers are in the best position to determine whether their employee population is so diverse asto
require the availability of respirators from more than one manufacturer. OSHA encourages employers to
offer employees as wide a choice as practical when performing fit tests.

In addition to the general requirement of assuring that employers consider employee acceptability, some
commenters requested that OSHA require employers to offer PAPRs to employees "who wear respirators
for long periods of time." These commenters stated that PAPRSs are cooler, more comfortable, and offer
less breathing resistance than negative pressure respirators (Exs. 54-387, 54-23). OSHA has included such
provisions in various substance-specific standards based on evidence in those records that proper respirator
useislikely to be increased if more comfortable respirators are available (See, e.g., Ex. 330 in Docket
H-033C, Asbestos in Construction standard, discussed at 51 FR 22719, June 20, 1986). For example,
OSHA stated in the preamble to the Lead standard (43 FR at 52933, Nov. 14, 1978) that "PAPRs provide
greater protection to individuals, especially those who cannot obtain a good face fit on a negative pressure
respirator, and will provide greater comfort when arespirator needs to be worn for long periods of time.
OSHA believes employees will have a greater incentive to wear respiratorsif discomfort is minimized."

OSHA continues to believe that under some circumstances PAPRs provide superior acceptability. These
include situations where employees wear respirators for full shifts, where employees frequently readjust
their negative pressure respirators to achieve what they consider a more comfortable or tighter fit, and
where the air flow provided by a PAPR reduces the employee's psychological and physiological
discomfort. However, where ambient temperatures are extremely high or low, PAPRs are often
unacceptabl e because of the temperature of the airstream in the facepiece (See preamble to Coke Oven
standard, 41 FR at 46774).

OSHA's experience in enforcing standards that contain a provision requiring PAPRs to be supplied is that
the provision israrely invoked by employees, and even less rarely cited. The Agency continues to believe
that it isgood industrial hygiene practice to provide arespirator that the employee considers acceptable.
Fit testing protocols require that employees have an opportunity to reject respirator facepieces that they
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consider unacceptable (See Appendix A).

However, this record does not provide a sufficient basis for the Agency to require PAPRs upon employee
request in al situations where the standard applies. For example, Popendorf et a. (Ex. 64-513) reported
results from a survey of respirator users in indoor swine production, poultry production, and grain
handling facilities. " Acceptability among four classes of respirators (disposable, quarter- mask, half-mask
and powered air-purifying helmets), varied among the three user groups. * * * Powered helmets were rated
best for breathing ease, communication ease, skin comfort and in-mask temperature and humidity, while
disposables were rated best for weight and convenience." OSHA emphasizes, however, that if the medical
evaluation required by this standard finds that an employee's health may be impaired by using a negative
pressure respirator, the employer must provide a PAPR (See paragraph (e)(6)(ii)).

Paragraph (d)(2) -- Respirators for IDLH Atmospheres

Paragraph (d)(2) covers respirators for use in atmospheres that are immediately dangerousto life or health
(IDLH). The comparable provision in the proposal was paragraph (d)(10), which several commenters
stated was not clearly written (Exs. 54-38, 54-167, 54-213, 54-280, 54-297, 54-309, 54-455). OSHA has
rewritten and reorganized the provision so that paragraph (d)(2) of the final rule coversall IDLH
atmospheres, and paragraph (d)(3) covers all non-IDLH atmospheres.

The standard requires that the most protective and reliable respirators be used for ILDH atmospheres:
either afull facepiece pressure demand SCBA certified for aminimum service life of thirty minutes, or a
combination full facepiece pressure demand supplied-air respirator with an auxiliary self-contained air
supply (paragraph (d)(2)(i)). The proposal would have imposed the same requirement, except for the
addition of the requirement for aminimum servicelifein thefinal rule.

OSHA has determined, as have most respirator authorities, that IDLH atmospheres require the highest
level of respiratory protection and reliability. These atmospheres, by definition, are the most dangerous
environments in which respirators may be used. As OSHA explains in the summary and explanation for
the definition of "IDLH," the term includes atmospheres that pose an immediate threat to life or health,
would cause irreversible adverse health effects, or would impair an employee's ability to escape. In these
atmospheres there is no tolerance for respirator failure. This record supported OSHA's preamble statement
that IDLH atmospheres "require the most protective types of respirators for workers' (59 FR 58896).
Commenters and authorities, including NIOSH, ANSI, and both labor and management, agree that, for
these atmospheres, the most highly protective respirators, with escape capability, should be required (See
the NIOSH Respirator Decision Logic, pg. 10; ANS| Z88.2-1992, clause 7.3.2; Ex. 54-38).

Paragraph (d)(2)(ii) requires employers to select respirators that are to be used exclusively for escape from
IDLH atmospheres from those certified by NIOSH for escape from the atmosphere in which they will be
used. This provision addresses the selection of escape-only respirators from IDLH atmospheres involving
different substances and situations. For example, under current 29 CFR 1910.1050, the standard covering
exposure to methylenedianiline (MDA), escape respirators may be any full facepiece air-purifying
respirator equipped with HEPA cartridges, or any positive pressure or continuous flow self-contained
breathing apparatus with full facepiece or hood; for formal dehyde exposure, escape respirators may be a
full facepiece with chin style, front, or back-mounted industrial canister approved against formaldehyde
(29 CFR 1910.1048).

Paragraph (d)(2)(iii) requires employers to consider all oxygen-deficient atmospheresto be IDLH
atmospheres. An oxygen-deficient atmosphere is defined in paragraph (b) of the standard as one that
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contains less than 19.5 percent oxygen. Below thislevel, employers are required to use the same
respirators as are required for IDLH atmospheres, i.e., afull facepiece pressure-demand supplied-air
respirator with auxiliary SCBA or pressure-demand SCBA. This paragraph contains an exception to
permit employers to use any supplied-air respirator, provided that the employer demonstrates that oxygen
levelsin the work area can be maintained within the ranges specified in Table Il of thefinal rule, i.e.,
between 19.5 percent and alower value that corresponds to an altitude-adjusted oxygen partial pressure
equivalent to 16 percent oxygen by volume at sealevel. The language of paragraph (d)(2)(iii), along with
the exception, reflects the same requirement as that proposed, but avoids the potential confusion associated
with having separate definitions and requirements for oxygen-deficient, and oxygen-deficient IDLH,
atmospheres, as originally proposed. The language used in the final rule also reinforces OSHA's belief that
all atmospheres containing less than 19.5 oxygen must be considered IDLH unless the employer has good
information that oxygen levels cannot fall to dangerously low levels; in atmospheres below this level but
falling within the ranges showin in Table 11, a SAR must be provided.

In the preamble discussion for paragraph (b), OSHA provided several reasons for the selection of the 19.5
percent cutoff to define oxygen deficiency. First, OSHA believes that consistency with the Agency's
confined space standard is essential because most oxygen-deficient atmospheres will be associated with
work in confined spaces. In the preamble to the permit-required confined space standard, 29 CFR
1910.146(b), OSHA used the term "asphyxiating atmosphere" when referring to an atmosphere containing
less than 19.5 percent oxygen (58 FR 4466, January 14, 1993). In the confined space standard itself,
OSHA included "atmospheric oxygen concentrations [of] less than 19.5 percent” within the standard's
definition of "hazardous atmosphere." Using the same 19.5 percent cutoff point for defining an IDLH
oxygen- deficient atmosphere in this respiratory protection standard will reduce the potential for
confusion. In addition, OSHA's use of a19.5 percent cutoff is consistent with the requirement that Grade
D breathing air contain a minimum of 19.5 percent oxygen (See paragraph (i)).

OSHA believes that employerswill only rarely have occasion to avail themselves of the exception in
paragraph (d)(2)(iii), which allows the use of any supplied-air respirator (SAR) if oxygen levels can be
maintained within the ranges shown in Table I1. Except for confined spaces, there were no examplesin the
record of work operations being routinely conducted in well-controlled atmospheres where oxygen levels
are below 19.5 percent. Most atmospheres with oxygen content between 16 and 19.5 percent are not
well-controlled, and a drop in oxygen content could have severe consequences. OSHA's review of
enforcement data also confirms that, except for confined spaces, such atmospheres are uncommon,
although they occasionally occur when work is conducted in basements, open pits, and other enclosed
spaces. If an employer can meet the difficult evidentiary burden of showing that the oxygen content can be
controlled reliably enough to remain within the ranges specified in Table |1, the atmosphere is not
considered IDLH under this standard, and the employer may provide any SAR.

The low end of the ranges of oxygen concentrationsin Table Il are the same as those used to define
oxygen-deficient IDLH atmospheres in the proposal: 16 percent oxygen by volume for altitudes from sea
level to 3,000, and 19.5% oxygen content for altitudes above 8,001 feet. For atitudes from 3,001 to 8,000
feet, the listed oxygen concentrations correspond to an oxygen partial pressure of 100 mm mercury (Hg).
OSHA explained in the proposal (59 FR at 58906) that these values are consistent with those in ANSI's
Z88.2-1980 standard and with ANSI's definition of "oxygen deficiency -- immediately dangerousto life or
health" as a partial pressure of 100 mm Hg at sealevel.

ANSI's more recent 1992 standard permits lower oxygen concentrations before classifying an atmosphere
as IDLH, provided that the employer has determined that the source of the oxygen reduction is understood
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and controlled. OSHA noted in the proposal that IDLH oxygen deficiency is now defined by ANSI as an
oxygen content at sealevel that is equivalent to less than 12.5% oxygen (i.e., an aimosphere with an
oxygen partial pressure of 95 mm Hg or less). However, there is general agreement that employees could
be seriously and rapidly debilitated if their supplied-air respirators should fail in a 12.5% oxygen
atmosphere. OSHA stated in the proposal that that level represents the "bare minimum safety factor." By
choosing such alow oxygen partia pressure asthe "floor" for oxygen-deficient IDLH atmospheres, the
ANSI standard effectively removes any safety margin (59 FR 58905). ANSI representatives (Tr. 1289)
agreed with OSHA during the hearing that OSHA's proposal offered a greater safety buffer than the 1992
ANSI standard. In addition, ANSI itself acknowledged in Table A-1 of its Z88.2-1992 standard (pg. 22,
Ex. 54-50) that an oxygen level of 12.5% at sealevel would produce effects such as "Very poor judgment
and coordination * * * impaired respiration that may cause permanent heart damage * * * nausea and
vomiting." OSHA considers these effects unacceptable and intends this standard to prevent their
occurrence. The ANSI table also states that a 16% oxygen level would produce effects such as "Increased
pulse and breathing rates * * * impaired thinking and attention * * * reduced coordination,”" and at an
oxygen level of 14% effects would include "Abnormal fatigue upon exertion * * * emotional upset * * *
faulty coordination * * * poor judgment.” All of these effects are potentially incompatible with the safe
performance of duties.

The ANSI table shows that the adverse health effects of oxygen deficiency become significant at the 16%
oxygen level, and that these effects increase in severity as the oxygen level decreases. ANSI chose the
12.5% level because that level represents the point below which significant reductions in blood oxygen
levels occur. As ANSI stated in clause A.5.2 of the Z88.2-1992 standard "[t]his rapid rate of change then
can present an unforgiving situation to an unprotected worker where debilitating physiological symptoms
can appear suddenly, without warning, after only relatively small changes in ambient oxygen levels."

The ANSI standard anticipates that all atmospheres with reduced oxygen levels would be treated as IDLH
unless the source of the oxygen reduction is understood and controlled (Clause 7.3.1 ANSI Z88.2-1992).
OSHA found that situations with controlled reduced-oxygen atmospheres (below 16% oxygen by volume)
arerare and are aready treated as an IDLH atmosphere by employers. Outside of confined spaces, such as
in apit or a basement, a reduced-oxygen atmosphere is rarely stable. Reduced-oxygen atmosphere
situations may result as a byproduct of dynamic processes such as oxygen-consuming operations caused
by the combustion of fuels or the digestion of organic matter. OSHA considers all confined spaces with
atmospheric concentrations of less than 19.5% oxygen hazardous, and does not permit an oxygen level
below 19.5% for occupied confined spaces (See 29 CFR 1910.146(b)), because it is difficult to ensure that,
in a confined space, oxygen levels will not drop precipitously with little or no warning. The work being
performed can itself reduce the oxygen levels, due to displacement of air by asphyxiants or through
consumption of oxygen by work processes or by employees performing the work. Such sources of
variability in oxygen content, even in workplaces where employers are attempting to stabilize the
atmospheric oxygen content, can cause oxygen levelsto drop to alower level, placing workers at risk.
Furthermore, the accurate monitoring of oxygen levels can be difficult, since sampling instruments test a
limited number of areas, and pockets of lower oxygen content can exist inside a confined space or in a
basement that can cause a worker to be overcome. Thus, OSHA has chosen an oxygen level of 16% by
volume as the level at which SCBA or an airline respirator with auxiliary air supply must be used because
that isthe level below which severe symptoms from oxygen deprivation first appear, because maintenance
of oxygen levels below 16% is difficult, and because employees who are not protected risk their livesif an
employer mistakenly believes oxygen content can be controlled.

OSHA's determination that, at atitudes of up to 3,000 feet, atmospheres containing less than 16% oxygen
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must be considered IDLH was based on evidence that NIOSH submitted to the preproposal docket (See 59
FR at 58905). NIOSH showed that in an oxygen concentration of |ess than 16% at sealevel, employees
may experience impaired attention, thinking and coordination. The American Thoracic Society (Ex. 54-92)
guestioned whether allowing work to be performed in an atmosphere with as little as 16% oxygen, with no
supplemental oxygen supply, at altitudes below 3000 feet is sufficiently protective and suggested that
mandatory medical examinations might be necessary in such circumstances to avoid pulmonary or cardiac
disease complications. OSHA believes that this comment reflects some of the confusion among
rulemaking participants concerning the proposed language covering oxygen deficiency. OSHA wishesto
make clear that, in both the proposed and the final rules, employees are not permitted to work in
atmospheres containing less than 19.5 percent oxygen without the use of a supplied- air respirator. In the
majority of these cases, employers will be obligated to provide highly protective respirators that can be
used in IDLH conditions. In afew cases, employers may be able to justify use of any supplied-air
respirator. In either case, employees will be provided a supplemental source of breathing air when working
in oxygen- deficient atmospheres.

OSHA has not adopted NIOSH's recommendations that the IDLH concentration of oxygen be increased to
a concentration above 19.5% for work above 8,001 feet. OSHA's experience confirms the record evidence
that most work at higher altitudesis performed by fully acclimated workers (Exs. 54-6, 54-208). These
provisions will allow acclimated workers to continue to perform their work without oxygen-supplying
respirators, at any altitude up to 14,000 feet atitude, aslong as the ambient oxygen content remains above
19.5% and the employee has no medical condition that would require the use of supplemental oxygen.

As noted above, oxygen deficiency frequently occurs in atmospheres that are not well controlled, and
OSHA's decision to consider al oxygen-deficient atmospheres as IDLH except under certain strict
conditionsis appropriate for work conducted in such dangerous conditions. The requirement to use the
most protective and reliable respirators for IDLH atmospheres is proper to protect workers from the dire
consequences of exposure to these atmospheres.

Paragraph(d)(3) -- Respirators for Atmospheres That Are Not IDLH

Paragraph (d)(3) sets out criteria and requirements for choosing respirators for all non-IDLH atmospheres.
These provisions supplement the general requirements in paragraph (d)(1). This paragraph has been
reordered from the parallel paragraph of the proposed standard.

Paragraph (d)(3)(i) requires the employer to provide arespirator that is adequate to reduce the exposure of
the respirator wearer under all conditions of use, including in reasonably foreseeable emergencies.
Employers must also provide respirators that will ensure compliance with all other statutory and regulatory
requirements, such as the permissible exposure limits (PELSs) for substancesin 29 CFR 1910.1000,
substance-specific standards, and other OSHA standards. For example, 29 CFR 1910.120 (g)(2) of
OSHA's Hazardous Waste Operations and Emergency Response standard has additional exposure limits
that apply to hazardous waste sites and emergency response operations. In addition, the general duty
clause (Sec. 5(a)(1)) of the OSH Act may require employers to protect their employees from substances
that are not regulated but that are known to be hazardous at the exposure levels encountered in the
workplace. However, as was discussed at length in the "Definitions" section of this summary and
explanation, the final standard does not use the term "hazardous exposure levels,” in part because the
proposal was widely misunderstood to require compliance with ACGIH's TLVsor NIOSH's RELs in the
absence of an OSHA standard. Moreover, as also noted above, this rulemaking does not address the
hierarchy of exposure controlsin paragraph (a)(1). Thus, employers may not rely on respirators to control
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exposures when feasible engineering controls are available and are sufficient to reduce exposures.

As explained earlier, OSHA intends to address the issue of assigned protection factors (APFs) and their
Impact on respirator selection in a subsequent phase of this rulemaking. OSHA noted in the proposal (59
FR 58901) that APFs are "arecognition of the fact that different types of equipment provide different
degrees of protection, and equipment limitations must be considered in selecting respirators.” A respirator
with ahigher APF will provide more protection than arespirator with alower APF. Considerable
information on APFs has developed since OSHA adopted its existing standard in 1971. OSHA intendsto
promulgate APF provisions in the future. Accordingly, paragraphs (d)(3)(i) (A) and (B) are reserved at this
time and will be addressed in the next phase of this rulemaking. In the interim, OSHA expects employers
to take the best available information into account in selecting respirators. Asit did under the previous
standard, OSHA itself will continue to refer to the NIOSH APFsin cases where it has not made a different
determination in a substance-specific standard. In addition, where OSHA has specific compliance
interpretations for certain respirators, e.g., respirators used for abrasive blasting (such as for lead), these
should be followed.

Based on the Agency's enforcement experience with the previous standard, OSHA does not believe that
differencesin the APFs set by NIOSH and ANSI will have a serious impact on respirator selection,
because the major differences in NIOSH and ANSI APFs occur with respirators having APFs of 25 or
greater, and most overexposures involve exposures at relatively small multiples of the PELs. An analysis
of OSHA's Integrated Management Information System (IM1S) data showed that only 2 percent of the
measurements taken by OSHA exceeded the PEL by more than 10 times.

Paragraph (d)(3)(ii) of the final standard provides that the respirators selected must protect employees
against the physical state and chemical form of the particular contaminant or contaminants present in the
workplace. For air-purifying respirator selection, the form of the contaminant is a critical factor. Different
types of air filtration respirators are needed for dusts and gases, for example, and, among gases, different
types are needed for acid gases and for carbon monoxide. If the respirator is not equipped with afilter
suitable for the form of the contaminant to which aworker is exposed, then the worker has no protection
against that contaminant. No commenter opposed this requirement. ANSI's standard acknowledges that
thisinformation is critical to appropriate respirator selection (ANS| Z 88.2-1992, clause 4.5.4.(b)).

Paragraph (d)(3)(iii) covers respirator selection for protection against gases and vapors. OSHA's primary
intent in this paragraph isto ensure that air-purifying respirators are not used in situations where a
chemical cartridge or canister becomes saturated such that the gas or vapor contaminant can "break
through" the filter's sorbent element and enter the respirator and the worker's breathing zone. If this
happens, even correctly fitting, well-maintained respirators provide no protection to their users. This
breakthrough problem is avoided entirely by the use of atmosphere-supplying respirators. Such respirators
do not rely on filter sorbents and instead deliver clean outside air to the wearer's respirator.

This paragraph establishes the requirements for selecting respirators for protection against gas and vapor
contaminants. Paragraph (d)(3)(iii)(A) allows the use of atmosphere-supplying respirators against any gas
or vapor, and paragraph (d)(3)(iii)(B) specifies the conditions under which air-purifying respirators may be
used. These conditions protect users against the gas or vapor contaminant breaking through the
canister/cartridge filter. Thus, this paragraph alows an air-purifying respirator to be used if it is equipped
with a NIOSH-approved end-of-service life indicator (ESLI) (paragraph (d)(3)(iii)(B)(1)) or if the
employer enforces a sorbent change schedule based on reliable information and data on the service life of
cartridges and canisters used by the employer (paragraph (d)(3)(iii)(B)(2)).
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These provisions differ significantly from those in the proposal. In proposed paragraphs (d)(8) and (d)(9),
OSHA would have allowed air- purifying respirator use for gases and vapors with "adequate warning
properties,” such as odor or irritation, and would not have imposed additional conditions on their use. A
substance would have been considered to have adequate warning properties if the threshold for detection
was no higher than three times the hazardous exposure level. For contaminants having poor warning
properties, the standard as proposed would have required employersto use an ESLI or develop a
cartridge/canister change schedule that would ensure replacement of the sorbent element before 80 percent
of its useful service life had expired.

Commenters expressed significant dissatisfaction with the proposed provisions, and some asked OSHA to
reevaluate them in major respects (Exs. 54-414, 54-249, 54-374). Many rulemaking participants urged
OSHA to rely much more heavily on end-of-service-life indicators (ESLIS) or appropriate cartridge or
canister change schedules for air-purifying respirators, and some suggested that OSHA require
NIOSH-certified ESLIs on these respirators (Exs. 54-387, 54-443). Other commenters opposed limiting
the use of air-purifying respirators equipped with ESLIs or reliable change out schedules to situations
where the odor/irritation threshold was less than three times the PEL. However, the Occidental Chemical
Corporation (Ex. 54-346) stated that adopting this restriction would prohibit the use of air-purifying
respirators for benzene exposures in excess of 3 ppm unnecessarily, and "counter 10 years of effective
employee protection that industry has provided."

Many other participants criticized the proposal's reliance on sensory thresholds such as odor and irritation
to indicate when arespirator's filtering capacity is exhausted, stating that there is too much variation
between individuals, that there is no good screening mechanism to identify persons with sensory receptor
problems, and that the proposal would have allowed employees to be overexposed to hazardous air
contaminants (Exs. 54-151, 54-153, 54-165, 54-202, 54- 206, 54-214, 54-414, 54-280, 54-386, 54-410,
54-427). Still other commenters suggested that the kind of respirator required should depend on the
severity of the harm resulting from overexposure, with exposure to more serious hazards requiring
supplied-air respirators (Exs. 54- 202, 54-212, 54-347). Finally, some commenters interpreted the
proposed provision as prohibiting the use of air-purifying respirators against particulates "without
adequate warning properties’ (Ex. 54-309). This, according to the Associated Builders and Contractors
(Ex. 54-309), would require, for example, a " pipefitter who is torch cutting metal with a galvanized
coating to use an air-supplied respirator or SCBA -- even when working outdoors * * * [and] could add
one more item to the array of electrical power cords, pneumatic lines, and fall- protection devices already
attached to or trailing many construction workers."

ORC testified (Tr. 2164-65) that in general, the experience of most of its member companiesis that most
toxic substances do not have appropriate sensory warning properties. Indeed, in the preamble to its
proposed Glycol Ethers standard, OSHA noted that reported values for the odor threshold of any substance
vary widely, both because of differences between individuals' ability to perceive a particular odor and
because of the methodology employed in conducting the odor threshold determination (58 FR 15526).

NIOSH's "Guide to Industrial Respiratory Protection -- Appendix C" reports that on average, 95% of a
population will have a persona odor threshold that lies within the range from about one-sixteenth to
sixteen times the reported mean odor threshold for a substance. As stated by Amoore and Hautala(1983):

[t]he interpretation of these data* * * will depend markedly on the individual circumstances. The threshold data* * * are

based on averages for samples of the population, presumably in good health. Individuals can differ quite markedly from the
population average in their smell sensitivity, due to any of avariety of innate, chronic, or acute physiological conditions* *
* Continuing exposure to an odor usually resultsin agradual diminution or even disappearance of the smell sensation. This
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phenomenon is known as olfactory adaption or smell fatigue. If the adaption has not been too severe or too prolonged,
sensitivity can often be restored by stepping aside for a few moments to an uncontaminated atmosphere, if available.
Unfortunately, workers chronically exposed to a strong odor can develop a desensitization which persists up to two weeks or
more after their departure from the contaminated atmosphere * * * Hydrogen sulfide and perhaps other dangerous gases can
very quickly lose their characteristic odor at high concentrations* * * Certain commercia diffusible odor masking or
suppressing agents may reduce the perceptibility of odors, without removing the chemical source.

Other commenters agreed that odor threshold levels are so variable that it is"virtually impossible” to set
genera rulesfor uniform application (Moldex-Metric, Ex. 54-153; See also Phillips Petroleum, Ex. 54-165
and Ex. 54-151). OSHA notes that NIOSH, in its 1987 Respirator Decision Logic (Ex. 9 at pg. 3) stated
that "[w]hen warning properties must be relied on as part of arespiratory protection program, the
employer should accurately, validly, and reliably screen each prospective wearer for the ability to detect
the warning properties of the hazardous substance(s) at exposure levels that are |ess than the exposure
limits for the substance(s)."

In light of this evidence, OSHA has reconsidered the conditions under which air-purifying respirators may
be used. The final standard requires the use of ESLIswhere they are available and appropriate for the
employer's workplace, whether or not warning properties exist for a contaminant. If thereisno ESLI
available, the employer isrequired to develop a cartridge/canister change schedule based on available
information and data that describe the service life of the sorbent elements against the contaminant present
in the employer's workplace and that will ensure that sorbent elements are replaced before they are
exhausted. Reliance on odor thresholds and other warning propertiesis no longer explicitly permitted in
the final rule as the sole basis for determining that an air-purifying respirator will afford adequate
protection against exposure to gas and vapor contaminants.

To date, only five contaminant-specific ESLIs have been granted the NIOSH approval necessary to allow
them to be used. To the extent that NIOSH certified end-of-service life indicators are available, OSHA
finds that there are considerable benefits to their use. As arepresentative of the Mine Safety Appliances
Company (MSA) testified (Tr. 821), "ESLIs* * * smplify administration of the respirator program. The
idea of trying to administer control on the change out schedule for these cartridges |eads to human error or
could lead to human error. Where the end-of-service-life indicator is a more active indicator for the actual
respirator user that his cartridge needs replacement, it takes the guesswork out of the respirator program
and change out schedule.”

NIOSH has established rigorous testing criteria for end-of-service life indicators. An applicant must
supply NIOSH with data "demonstrating that the ESLI isareliable indicator of sorbent depletion (equal to
or less than 90% of service life). These shall include a flow-temperature study at low and high
temperatures, humidities, and contaminant concentrations which are representative of actual workplace
conditions where a given respirator will be used * * *. Additional data concerning desorption of
Impregnating agents used in the indicator, on the effects of industrial interferences commonly found, on
reaction products, and which predict the storage life of the indicator” are also required (NIOSH 1987, Ex.
9 at 45-46). Other criteria cover the durability of an ESLI, and whether it interferes with respirator
performance or otherwise constitutes a health or safety hazard to the wearer.

OSHA finds that these rigorous testing requirements will ensure that employers who can rely on ESLIs
can be confident that their employees are adequately protected while using air-purifying respirators against
gas and vapor contaminants, and is therefore requiring their use in the final rule. One commenter pointed
out that the use of cartridges with moisture-dependent end-of-service life indicators will alow dangerously
high exposures in dry atmospheres (Ex. 54-455). However, the final rule requires the use of cartridges and
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canisters equipped with an ESLI only if itsuse is appropriate for the conditions of the employer's
workplace. Thus, employers would not be required to rely on an ESLI if the employer could demonstrate
that its use presents a hazard to employees.

There was much agreement in the record that it would not be possible or feasible to require replacement of
cartridges and canisters before 80 percent of the useful service life of the sorbent element had expired,
primarily due to the lack of data available to employers to make this determination (Exs. 54-6, 54-48,
54-165, 54-178, 54-181, 54- 226, 54-231, 54-289, 54-374). To implement this requirement asit was
proposed, the employer would need quantitative information that describes how long a cartridge or
canister would last when challenged with a specific concentration of agas or vapor. Such studies are
called "breakthrough studies’ and require the use of elaborate instrumentation and rigid test protocols.
Severa published breakthrough studies of afew dozen commonly used industrial chemicals are available
in the literature (See, for example, Exs. 21-5, 21-7, 21- 8, 21-10, 38-13, 38-14, 38-15). OSHA recently
used breakthrough data to develop a general cartridge and canister change schedule for air- purifying
respirators used against 1,3-butadiene (61 FR 56817). Under Section 5 of the Toxic Substances Control
Act (TSCA), EPA's Office of Pollution Prevention and Toxics (OPPT) requires manufacturers and
importers of new chemicals to conduct breakthrough studies and devel op cartridge/canister change
schedules based on this service life testing.

As described above, however, comments to the record indicate that breakthrough test data are not likely to
be available for many hazardous gases or vapors encountered in American workplaces. For example, one
commenter agreed that, although there is a need to protect employees against contaminant breakthrough, it
disagreed with relying on employer-devised schedul es because there has not been enough breakthrough
testing (Laidlaw Environmental Services, Ex. 54-178). The American Electric Power Service Corporation
asked OSHA to provide needed guidance on how to assess the useful life of gas and vapor cartridges under
widely varying conditions (Ex. 54-181).

The record shows clearly that respirator manufacturers, chemical manufacturers, and even NIOSH must
provide more information about how long respirator cartridges and canisters can be expected to provide
protection for employees, as well as additional tools to assess whether the cartridges are still functioning.
NIOSH's certification process does not require respirator manufacturers to provide information on the
maximum or expected life span for gas and vapor cartridges. Nor do chemical manufacturers written
specifications routinely include this information. The certification process tests only for minimum service
life, which for most cartridges is 25 to 50 minutes, and for most canistersis 12 minutes (42 CFR part 84,
Tables 6, 11). Also, as stated by Cohen and Garrison of the University of Michigan (Ex. 64- 207, at 486),
"(c)urrent certification by NIOSH involves testing respirator cartridges containing activated carbon against
carbon tetrachloride in the presence of water vapor. Testing cartridges with carbon tetrachloride cannot
predict how other organic vapors will be adsorbed.”

Alternatives to OSHA's proposal that were suggested by rulemaking participants included adopting the
ANSI requirement to develop and implement a cartridge change schedule based on cartridge service data
(which would require the use of breakthrough test data) and information on expected exposure and
respirator use patterns (Ex. 54-273), or following manufacturers recommendations for cartridge and
canister use (Ex. 54-6). Therefore, in the final rule, OSHA is not retaining the proposed requirement for
employersto ensure that chemical cartridges and canisters be replaced before 80 percent of their useful
life. Instead, OSHA is requiring that employers develop cartridge/canister change schedules based on
available data or information that can be relied upon to ensure that cartridges and canisters are changed
before the end of their useful service life. Such information may include either information based on
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breakthrough test data or reliable use recommendations from the employer's respirator and/or chemical
suppliers.

Unlike the proposal, the requirement in the final rule would not require the employer to search for and
analyze breakthrough test data, but instead permits the employer to obtain information from other sources
who have the expertise and knowledge to be able to assist the employer to devel op change schedules.
OSHA has revised the final rule from the proposal in this manner to recognize that there may be instances
in which specific breakthrough test data are not available for a particular contaminant, but manufacturers
and suppliers may nevertheless still be able to provide guidance to an employer to develop an adequate
change schedule. If the employer is unable to obtain such data, information, or recommendations to
support the use of air-purifying respirators against the gases or vapors encountered in the employer's
workplace, the final rule requires the employer to rely on atmosphere-supplied respirators because the
employer can have no assurance that air-purifying respirators will provide adequate protection.

Ideally, change schedules should be based on tests of cartridge/ canister breakthrough that were conducted
under worst-case conditions of contaminant concentration, humidity, temperature and air flow rate through
the filter element. One such protocol is described in the EPA Interim Recommendations for Determining
Organic Vapor Cartridge Service Life for NIOSH Approved Respirators (dated May 1, 1991), asrevised in
May 1994. This protocol requires breakthrough testing at three different concentrations at 80 and 20
percent relative humidity. Additional testing isrequired if it is determined that the substance may be used
in workplaces where there are elevated temperatures, or where breakthrough is evident at lower humidity.
The protocol also requires manufacturers to devel op change schedules that incorporate a safety factor of

60 percent of the measured service life.

OSHA emphasizes that a conservative approach is recommended when evaluating service life testing data.
Temperature, humidity, air flow through the filter, the work rate, and the presence of other potential
interfering chemicals in the workplace al can have a serious effect on the service life of an air-purifying
cartridge or canister. High temperature and humidity directly impact the performance of the activated
carbon in air-purifying filters. OSHA believes that, in establishing a schedule for filter replacement, it is
important to base the schedule on worst-case conditions found in the workplace, since this will provide the
greatest margin for safety in using air-purifying respirators with gases and vapors. Thus, to the extent that
change schedules are based on test data that were not obtained under similar worst-case conditions, OSHA
recommends that employers provide an additional margin of safety to ensure that breakthrough is not
likely to occur during respirator use. OSHA encourages respirator and chemical manufacturersto perform
their own tests to provide appropriate breakthrough test data to employers, particularly to small companies
with limited resources, for those situations where the data are not already publicly available.

If breakthrough data are not available, the employer may seek other information on which to base a
reliable cartridge/canister change schedule. OSHA believes that the most readily available aternativeis
for employersto rely on recommendations of their respirator and/or chemical suppliers. To be reliable,
such recommendations should consider workplace-specific factors that are likely to affect
cartridge/canister service life, such as concentrations of contaminants in the workplace air, patterns of
respirator use (i.e., whether use is intermittent or continuous throughout the shift), and environmental
factors including temperature and humidity. Such recommendations must be viewed by the employer in
light of the employer's own past experience with respirator use. For example, reports by employees that
they can detect the odor of vapors while respirators are being used suggest that cartridges or canisters
should be changed more frequently.
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Another potential approach involves the use of mathematical models that have been devel oped to describe
the physical and chemical interactions between the contaminant and sorbent material. Theoretical
modeling has been conducted to determine the effect of contaminant concentration on breakthrough time
and other similar relationships. It is generally agreed, however, that the relationships between contaminant
concentrations, exposure durations, breathing rates, and breakthrough times are complex and heavily
dependent upon assumptions concerning several factors, including environmental conditions (See
references 1-8 in Ex. 64-331). Asaresult, predictive models are probably not likely to present an
acceptable alternative for most employers, and their use would require that a considerable margin of safety
be incorporated into any change schedule developed from such estimation techniques.

Research is also underway to develop afield method for evaluating the service lives of organic vapor
cartridges using a small carbon-filled tube to sample air from the work environment. The principal
investigator for this research stated in 1991 that "(a) field evaluation of the method is currently underway.
It is expected to be the final step in evaluating and validating the method for predicting the service lives of
organic vapor respirator cartridges in workplace environments (Ex. 64-208 at 42). Although OSHA
cannot at thistime evaluate the utility of this method because results of the field testing of this device have
not been reported, the development of such toolsto assist employers to better estimate cartridge/canister
service timesis encouraged, and their use would be permitted under the standard providing that the
reliability of such a method had been appropriately demonstrated.

Representatives of CMA testified in favor of requiring the employer to provide some written
documentation for determining service life or a change out schedule (Tr. 1736-1737). OSHA agrees that it
Isimportant for the employer to document the basis for establishing the change schedule and has included
in paragraph (d)(3)(iii)(B)(2) arequirement for the employer to do so as part of hisor her written
respiratory protection program. The written respirator program is the proper place for employersto
document change schedules, since the written program is the place where employers give specific
directions on workplace-related operations and procedures for their employeesto follow. The written
program also documents the exposure measurements or reasonabl e estimates that were made, which form
the basis of the calculations used to make the filter change schedules. Developing afilter change schedule
involves a number of decisions. The employer must evaluate the hazardous exposure level, the
performance capacity of the filters being used, and the duration of employee use of the respirator, which
impact on the service life calculations. OSHA believes that including the basis for the change schedulein
the written program will cause employers to better evaluate the quality and reliability of the underlying
information, and will prompt the employer to obtain additional information, ask additional questions of
their suppliers, or seek competent professional help to develop a change schedule that will ensure adequate
performance of cartridges and canisters used in the employer's workplace.

OSHA proposed in paragraph (d)(3)(ii) that, as part of the required selection evaluation, the employer
evaluate the physical properties of the relevant contaminant and, in the preamble, listed "the particle size
for dusts' as afactor affecting respirator selection (59 FR 58900). ANSI recommended in its 1992
standard particle size/filter selection criteriaasfollows: if the contaminant is an aerosol, with an unknown
particle size or asize less than 2 um, use a high efficiency filter; if the contaminant isafume, use afilter
approved for fumes or a high efficiency filter; and if the contaminant is an aerosol, with a particle size
greater than 2 um, use any filter type (ANSI Z88.2-1992, clause 7.2.2.2.j, k, and |).

NIOSH agreed with ANSI's recommendations insofar as particul ate filtering respirators certified under
former 30 CFR 11 are concerned. However, NIOSH expressed particular concern about very small
particles: "Laboratory research beginning in the early 1970s, and continuing into the 1990s, demonstrated
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that some, but not all, members of the Dust Mist (DM) and Dust Fume Mist (DFM) filter classes allow
significant penetration of submicron-sized particles. Additionally submicron particulates present special
medical concerns because they can diffuse throughout the respiratory system * * *" In NIOSH's new 42
CFR part 84, classes of particulate filters now certified asfilter series N, R, and P may be used against any
size particulate in the workplace (Ex. 54-437).

Based on this evidence, OSHA has determined that where employees are exposed to submicron particles
of arespiratory hazard, OSHA will enforce paragraph (d)(3)(iv) as limiting the use of DM and DFM filters
certified under former 30 CFR 11 to employers who can demonstrate that exposure in their workplaceis
limited to particulates that have a mass median aerodynamic diameter of 2 um or larger. OSHA notes that
employers have alternative choices to using HEPA filters where the sizes of particles are unknown or are
less than 2 um. The new filter media certified by NIOSH under new 42 CFR part 84 as series N, R and P,
may be used for any size particulate; however, where another OSHA standard requires the use of

HEPA -filtered respirators, the employer may only use HEPA filters defined under 30 CFR 11 or N100,
R100, or P100 filters defined under 42 CFR part 84.

Paragraph (e) -- Medical Evaluation

Medical evaluation to determine whether an employee is able to use agiven respirator is an important
element of an effective respiratory protection program and is necessary to prevent injuries, illnesses, and
even, in rare cases, death from the physiological burden imposed by respirator use. The previous standard
stated, at 29 CFR 1910.134(b)(10), that employees should not be assigned to tasks requiring the use of
respirators unless it has been determined that they are physically able to perform the work while using the
respiratory equipment. That standard also provided that "the local physician shall determine what health
and physical conditions are pertinent,” but listed no specific medical or workplace conditions to consider
when making such a determination. The previous standard also stated that regular reviews of the medical
status of respirator users should be undertaken, and suggested that a once yearly evaluation would be
appropriate. Employers are thus aware of the need for medical evaluations of respirator users and have
been conducting such evaluations as part of their respiratory protection programs for years.

OSHA believesthat, to ensure employee protection, medical evaluations for respirator use must be
conducted before initial respirator use, and that such evaluations must consist of effective procedures and
methods. Accordingly, the final standard's medical evaluation requirements for respirator use identify who
Isto be evaluated, and address the frequency and content of these evaluations. It authorizes licensed health
care professionals, both physicians and nonphysicians, to evaluate employees for respirator use to the
extent authorized by the scope of their state licensure, and to conduct follow-up medical evaluations based
on specific indicators of need.

In the proposal, OSHA described three alternative approaches to medical evaluation for respirator users.
Thefirst proposed aternative in the regulatory text would have required employers annually to obtain a
physician's written opinion for every employee using arespirator for more than five hoursin any work
week. The physician's opinion was to inform the employer whether or not a medical examination of the
employee was necessary and, if so, was to specify the content of the medical examination.

The second proposed alternative required a mandatory medical history and examination, using questions
and procedures similar to those contained in the ANSI standard on physical qualifications for respirator
use, ANSI Z88.6-1984 (Ex. 38-4). This alternative would have applied only to employees using a
respirator for more than five hours during any work week. Medical evaluation was to be performed
annually and whenever an employee experienced breathing difficulty while being fitted for, or using, a

http://www.osha-slc.gov/Preamble/RP_html/RESPIRATORY7.html (52 of 165) [7/18/2001 4:43:37 PM]



OSHA Preambles - Respiratory Protection - VII. Summary and Explanation

respirator. The medical evaluation was to be conducted by a physician or a health care professional
supervised by a physician, who, in arriving at a decision regarding the employee's medical ability for
respirator use, was to consider a number of respirator and workplace conditions (e.g., type of respirator
used, duration and frequency of respirator use, substances to which the employee is exposed, work effort
and type of work, need for protective clothing, and special environmental conditions (e.g., heat, confined
spaces)) that could affect the health and safety of respirator users. The resulting medical opinion, which
was to be written by a physician, was to recommend any medical limitation on respirator use, and was to
be provided to both the employer and employee. This proposed aternative contained an exemption for
employees who had received a comparable medical history and examination within the previous year for
the same respirator and conditions of respirator use. OSHA proposed a nonmandatory Appendix C with
this alternative that specified the elements of the medical evaluation.

The third proposed alternative would have required that a medical questionnaire be administered to every
respirator user, regardless of the duration of respirator use. The medical questionnaires could be
administered by health professionals or other personnel who had been trained in medical administration by
aphysician. If the answers to the medical questionnaire showed that a medical examination was needed,
the employee had to be provided such an examination (see 59 FR 58911). Medical examinations were to
be mandatory for employees who would be required to use SCBAs when assigned to emergency or rescue
operations. Medical examinations were to be conducted by physicians or physician-supervised health care
professionals. The medical opinion was to be written by a physician; consider the same respirator and
workplace conditions specified for the second alternative; specify any medical limitations on respirator
use; and be provided to both the employer and employee.

In addition to proposing three medical evaluation aternatives, the proposal requested comments on
medical removal protection, including the need to provide alternative respirators or job assignments to
employees found to be medically unable to use the required respirator.

Overview of the Final Rul€e's Provisions

The provisions of paragraph (e) in the final Respiratory Protection standard are based on an extensive
review of the comments received on the proposal, especially comments regarding the three proposed
medical evaluation alternatives. Final paragraph (e)(1) specifies that every employee must be medically
evaluated prior to fit testing and initial use of arespirator. Paragraph (e)(2) states that employers must
select a physician or other licensed health care professional (PLHCP) to conduct the medical evaluation,
which must consist either of the administration of a medical questionnaire or an initial medical
examination. Mandatory Appendix C contains the medical questionnaire to be administered to employees
If the medical questionnaire approach is taken.

Paragraph (e)(3) requires the employer to provide afollow-up medical examination to an employee who
answers "yes' to any question among questions 1 through 8 in Section 2, Part A of the medical
guestionnaire in Appendix C. The follow-up medical examination isto consist of any tests, consultations,
or diagnostic procedures that the PLHCP deems necessary.

Paragraph (e)(4) specifies that the medical questionnaire and examinations shall be administered
confidentially and at atime and place, during working hours, that is convenient to the employee, and that
the employee understands the content of the questionnaire.

Paragraph (e)(5) requires the employer to provide the PLHCP with specific information needed to make an
informed decision about whether the employee is able to use arespirator. The information includes
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descriptions of the respirator to be used and workplace conditions that may impose physiological burdens
on respirator users, or that may interact with an existing medical condition to increase the risk that
respirator use will adversely affect the employee's health.

Final paragraph (e)(6) requires the employer to obtain a written recommendation from the PLHCP on
whether or not the employee is medically able to use arespirator. The recommendation must identify any
limitations on the employee's use of the respirator, as well as the need for follow-up medical evaluations to
assist the PLHCP in determining the effects of respirator use on the employee's health. The employee must
receive a copy of the PLHCP's written recommendation. The last provision of paragraph (€)(6) requires
that a powered air- purifying respirator (PAPR) be provided to an employee when information from the
medical evaluation shows that the employee can use a PAPR but not a negative pressure respirator. If the
PLHCP determines at a subsequent time that the employee is able to use a negative pressure respirator, the
employer is no longer required to provide a PAPR to that employee.

Paragraph (e)(7) specifies circumstances that require the employer to provide additional medical
evaluations to respirator users. Medical reevaluations must be provided under the following conditions:
when the employee reports signs or symptoms that are relevant to the employee's ability to use a
respirator; when a PLHCP, supervisor, or respirator program administrator informs the employer that an
employee needs to be reevaluated; when information from the respirator program, including observations
made during fit testing or program evaluation, indicates a need for employee reevaluation; or if a change
in workplace conditions occurs that may result in a substantial increase in the physiological burden that
respirator use places on the employee. The following paragraphs describe the comments received in
connection with each medical evaluation requirement, and discuss OSHA's reasons for including each
requirement in the final rule.

Introduction

OSHA isincluding an introduction to the regulatory text that provides a brief rationale for requiring
employers to implement amedical evaluation program as part of their overall respiratory protection
program. Theintroduction is provided for informational purposes, and does not impose regulatory
obligations on employers.

The purpose of amedical evaluation program is to ensure that any employee required to use a respirator
can tolerate the physiological burden associated with such use, including the burden imposed by the
respirator itself (e.g., its weight and breathing resistance during both normal operation and under
conditions of filter, canister, or cartridge overload); musculoskeletal stress (e.g., when the respirator to be
worn isan SCBA); limitations on auditory, visual, and odor sensations; and isolation from the workplace
environment (Exs. 113, 22- 1, 64-427). Certain job and workplace conditions in which arespirator is used
can also impose a physiological load on the user; factorsto be considered include the duration and
frequency of respirator use, the level of physical work effort, the use of protective clothing, and the
presence of temperature extremes or high humidity. Job- and workplace- related stressors may interact
with respirator characteristics to increase the physiological stress experienced by employees (Exs. 113,
64-363). For example, being required to wear protective clothing while performing work that imposes a
heavy workload can be highly stressful.

Specific medical conditions can compromise an employee's ability to tolerate the physiological burdens
imposed by respirator use, thereby placing the employee at increased risk of illness, injury, and even death
(Exs. 64-363, 64-427). These medical conditions include cardiovascular and respiratory diseases (e.g., a
history of high blood pressure, angina, heart attack, cardiac arrhythmias, stroke, asthma, chronic
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bronchitis, emphysema), reduced pulmonary function caused by other factors (e.g., smoking or prior
exposure to respiratory hazards), neurological or musculoskeletal disorders (e.g., ringing in the ears,
epilepsy, lower back pain), and impaired sensory function (e.g., a perforated ear drum, reduced olfactory
function). Psychological conditions, such as claustrophobia, can also impair the effective use of respirators
by employees and may also cause, independent of physiological burdens, significant elevationsin heart
rate, blood pressure, and respiratory rate that can jeopardize the health of employees who are at high risk
for cardiopulmonary disease (Ex. 22-14). One commenter (Ex. 54-429) emphasized the importance of
evaluating claustrophobia and severe anxiety, noting that these conditions are often detected during
respirator training.

The introduction states that the medical evaluation requirements in paragraph (e) of the final rule are
minimal requirements that OSHA believes are necessary to protect the health of respirator users.

Paragraph (e)(1) -- General

This paragraph requires that employees required to wear arespirator, or those voluntarily wearing a
negative pressure air purifying respirator, be medically evaluated, and that a determination be made that
they are able to use the respirators selected by the employer. A medical evaluation must be performed on
every employee required to use arespirator, regardless of the duration and frequency of respirator use. In
addition, as discussed above in connection with paragraph (c)(2), employers must provide a medical
evaluation to any employee who elects to use arespirator that may place a physiological burden on the
user, e.g., a negative pressure air-purifying respirator. By medically evaluating employees prior to
respirator use, employers will avoid exposing employees to the physiological stresses associated with such
use. Paragraph (e)(1) issimilar to a provision in the American National Standards Institute (ANSI)
consensus standard Z88.2- 1992 ("American National Standard for Respiratory Protection) that states:
"any medical conditions [of an employeeg] that would preclude the use of respirators shall be determined.”

Commenters (Exs. 54-21, 54-307, 54-361, 54-419, 54-420, 54-421, 54- 441) generally agreed that medical
evaluation should precede initial respirator use, i.e., should take place before fit testing and first time use
of the respirator in the workplace. For example, the International Brotherhood of Electrical Workers (EX.
54-441) stated, "The physical fitness of respirator users must be known prior to them donning a respirator,
not after they become injured." Three other commenters (Exs. 54-419, 54-420, 54-421) agreed, without
elaboration, that medical evaluations should be performed before respirator use. One commenter (EX.
54-21) recommended that employees receive medical evaluations after fit testing but before actual use so
that difficulties with respirator use during fit testing could be reported to the PLHCP, and two other
commenters (Exs. 54-307, 54-361) also suggested that the medical evaluation be conducted prior to fit
testing.

OSHA believesthat the initial medical evaluation must be conducted prior to fit testing to identify those
employees who have medical conditions that contraindicate even the limited amount of respirator use
associated with fit testing. If medical problems are observed during fit testing, the employee must be
medically reevaluated (see fina paragraph (€)(7)).

Final paragraph (e)(1) requires the medical evaluation of employees who use respirators, regardless of
duration of use. Thisfinal requirement differs from proposed alternatives 1 and 2, which would have
exempted from medical evaluation those employees who used arespirator for five or fewer hours during
any work week. The overwhelming mgjority of commenters stated that the exemption should be
eliminated entirely or be limited only to those employees who are exposed to minimal physiological
stresses or workplace hazards. These comments can be grouped, and are summarized, as follows:
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(1) If the five-hours-per-week threshold were used, employers would avoid the proposed medical
evaluation requirement by rotating employees who use respirators into jobs not requiring respirators just
short of the five-hour limit (Exs. 54-5, 54-165, 54-178, 54-419);

(2) Employees who use respirators frequently for periods of less than five hours per work week, or who
use respirators for more than five hours per work week but do so infrequently, are still at risk of the
adverse health effects potentially associated with respirator use and, therefore, they should also be
medically evaluated (Exs. 54-163, 54-178, 54-308, 54-345);

(3) The five-hour exemption should not apply to respirator use that is known to be physiologically
burdensome (e.g., use of SCBASs by emergency responders) or to use under the job or working conditions
(including hazardous exposures) that impose a significant physiological burden on employees (Exs. 54-5,
54-68, 54-92, 54-107, 54-137, 54-153, 54-158, 54-159, 54-187, 54-194, 54-195, 54-206, 54-208, 54-213,
54-224, 54-247, 54-264, 54-265, 54-275, 54-283, 54-290, 54-327, 54-342, 54-348, 54-363, 54-395,
54-415, 54-427, 54-429, 54-453);

(4) The five-hour exemption would be too difficult for OSHA to enforce or could not be administered
effectively and efficiently by employers (Exs. 54-70, 54-136, 54-167, 54-196, 54-244, 54-250, 54-267,
54-327, 54-348, 54-443);

(5) The health of employees with preexisting medical problems would be endangered because these
problems may go undetected until the five- hour limit is reached (and, in some cases, may never be
detected if employees "self-select” into jobs with little respirator use because of their medical problems)
(Exs. 54-92, 54-159, 54-247, 54-415, 54-441, 54-455); and

(6) The five-hour exemption is not appropriate because every employee who uses arespirator should have
amedical evaluation (Exs. 54-6, 54-46, 54-79, 54-196, 54-202, 54-208, 54-214, 54-218, 54-233, 54- 272,
54-275, 54-287, 54-289, 54-295, 54-357, 54-394, 54-420, 54-424, 54-430, 54-434, 54-453), or the
exemption is arbitrary, has no scientific basis, or would increase an employer's risk of liability (Exs.
54-188, 54-434).

Several commenters recommended that medical evaluation not be required for SCBA users (Exs. 54-68,
54-320, 54-331, 54-353); that medical evaluations for emergency responders be contingent on respirator
use exceeding five hours per year (Ex. 54-429); or that emergency responders be exempted from medical
evaluation requirements that are unigue to employees who use airline respirators or SCBAs (Ex. 54-420).

Some commenters recommended adopting the five hours per week exemption (Exs. 54-14, 54-80, 54-91,
54-182, 54-220, 54-223, 54-224, 54-252, 54-283, 54-319) to achieve cost savings and improve the
efficiency of the respiratory protection program. Two commenters (Exs. 54-177, 54-402) stated that the
five-hour limit represented the point at which the effects of job-related physical stress should be medically
evaluated. Although generally endorsing the provision, several commenters (Exs. 54-168, 54-206, 54-209,
54-295, 54-357, 54-366) found the phrase "during any work week" to be vague, confusing, or in need of
being defined.

Several commenters wanted the five hours per week limit revised upwards. One commenter (Ex. 54-300)
recommended that the limit be raised to 10 hours per week, while another commenter (Ex. 54-249)
endorsed alimit of 30 days per year. A third commenter (Ex. 54-116) stated that the limit could be
increased, without danger, to 10 hours per week for firefighters who use SCBAS, but presented no data to
support this position, while three other commenters (Exs. 54-209, 54-254, 54-454) stated that a 10 or
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15-hour per week limit could be tolerated without stress by most employees who use respirators. One
commenter (Ex. 54-435) believed that the exemption should be broadened to cover seasonal employees
because medical evaluations are too difficult to administer to these employees. Another commenter (Ex.
54-263) opposed any requirement for the medical evaluation of employees who use respirators.

One commenter recommended that medical evaluations not be required for employees who use disposable
half-mask or dust mask respirators, regardless of workplace exposure conditions (Ex. 54-329). A number
of commenters suggested eliminating medical evaluations if employers choose to provide respiratorsto
their employees (i.e., if they are not required by OSHA to provide such respirators) (Exs. 54-69, 54-91, 54-
265, 54-287, 54-295, 54-320, 54-327, 54-339, 54-346, 54-421); two of these commenters (Exs. 54-69,
54-339) expressed the concern that employers may stop offering respirators to their employees if medical
evaluation is required in these cases.

Thefinal standard, as noted above, provides an exception from the requirement that employees who use
dust masks on avoluntary-use basis, as defined in paragraph (c), must be medically evaluated. OSHA
based the decision to require medical evaluation for all employees required to use respirators, and for those
employees voluntarily using negative pressure respirators, on a number of scientific studies, discussed
below, which demonstrated that adverse health effects can result, in some cases, even from short duration
use of respirators. Severa experimental studiesin the record show that even healthy individuals using
what is generally believed to be a"low risk" respirator for short periods can experience adverse
physiological and psychomotor effects. In one experiment (Ex. 64-388), 12 individuals using low
resistance, disposable half-mask respirators under heavy workloads (using atreadmill apparatus) for only
five minutes experienced statistically significant elevationsin heart and respiratory rates, systolic and
diastolic blood pressure, and body temperatures compared with these measures in the same individuals
under control (i.e., no respirator use) conditions. Some of these effects were observed while the study
participants were working at light and moderate workloads. For two of these individuals, the study's author
classified blood pressure changes at heavy workload levels as "clinically important.” These results suggest
that in an individual with cardiac insufficiency, such physiological stress could cause fatal arrhythmia.

In another study (Ex. 64-444), 15 individuals used a full facepiece respirator while performing light,
moderate, and heavy workloads on a bicycle ergometer for 15 minutes. Immediately following the 15
minute exercise period, the ability of the individuals to maintain their equilibrium (i.e., postural stability)
was assessed using a special platform designed for this purpose. Under every workload condition,
respirator use resulted in significantly increased heart rates and impaired equilibrium compared to
conditions when the individuals did not use respirators.

A third study (Ex. 64-490) involved 12 individuals, each of whom exercised for 30 minutes on a bicycle
ergometer at alight-to-moderate workload while using one of three types of respirators, i.e., disposable
half-mask, negative pressure half-mask, and full facepiece airline respirators. After taking a 10 minute
rest, the study participants repeated the procedure until each respirator type had been tested. Compared to
the control condition in which the subjects exercised without respirators, the individuals were found to
consume more oxygen while exercising with the negative pressure half-mask and full facepiece airline
respirators, and to have higher systolic and diastolic blood pressures while using the full facepiece airline
respirator. Under the test conditions of this study, therefore, negative pressure half-mask and full facepiece
airline respirators imposed significant physiological stress on the respirator users.

Louhevaara (Ex. 164, Attachment D), after reviewing the available research literature on respirator
physiology, concluded that the major physiological effects of negative pressure respirators and
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supplied-air respirators, as well as SCBAS, are "alterations in breathing patterns, hypoventilation, retention
of carbon dioxide, and [an] increase in the work of breathing," and that these effects are worse under
conditions of increased filter resistance, poor respirator maintenance, and heavy physical work. Sulotto et
al. (Ex. 164, Attachment D) found that negative pressure respirators resulted in higher breathing
resistances as physical workload on a bicycle ergometer increased, leading to substantially reduced
breathing frequency, ventilation rate, oxygen uptake, and carbon dioxide production.

One study (Ex. 164, Attachment D, Beckett) that reviewed the scientific literature on the medical effects of
respirator-imposed breathing resistance among healthy young men noted that "[t]hese and other studies
indicate no clinically significant impairment of normal respiratory function at submaximal workloads with
the loads imposed by currently approved, properly maintained, negative pressure respiratory protective
devices." Thisreviewer stated further, however, that "[r]elatively lessis known about the use of respirators
by those with abnormal physiology (for example, obstructive or restrictive pulmonary diseases) and about
the use of respirators whose resistance characteristics are atered by excessively long use, such that
inspiratory resistance is increased by the deposition of matter within the filter or absorptive elements of the
canister.”

The Agency finds that these studies demonstrate the potential for adverse health effects resulting from
respirator use, even for healthy employees using respirators designed for low breathing resistance and used
for short durations. The Agency believes, therefore, that respirator use would impose a substantial risk of
material impairment to the health of employees who have preexisting respiratory and cardiovascular
impairments. Asthe earlier discussion of final paragraph (e)(1) indicates, the record contains
overwhelming support for requiring medical evaluation of respirator users; many employers who provided
comments to the record have established medical evaluation programs for all employees who use
respirators (see, e.g., comments by Organization Resources Counselors, Inc., Ex. 54-424). Consequently,
OSHA finds, consistent with the results of these studies and the entire record, that the use of any respirator
requires a prior medical evaluation to determine fitness.

Other considerations that have caused OSHA to make this decision are the potential impairment of health
that may occur among employees with preexisting medical problemsif these problems are not detected
before respirator use; the need to identify medical problems that can arise even from short term use of
respirators of the types known to impose severe physical stress on employees (e.g., SCBAS); and the
administrative difficulties and inefficiencies that employers would experience if OSHA adopted a
provision that required medical evaluations only of some respirator users, i.e., those using certain types of
respirators or those using them for a specified number of hours per week.

OSHA specifically disagrees with those commenters who stated that no medical evaluations are needed for
employees who only occasionally use SCBAs. SCBAS create the highest cardiovascular stress of any type
of respirator because of their weight, and they are often used in high physical stress situations, such as
fires and other emergencies. This combination of stressors makes medical evaluation necessary to avoid
myocardial infarction in susceptible individuals; at least 40 million people in the United States have some
form of heart disease (Levy, in 54 FR 2541).

One commenter (Ex. 54-284) recommended that the required medical evaluations should be discontinued
after an employee stops using respirators. OSHA agrees with this recommendation, and has revised final

paragraph (e)(1) accordingly.
Paragraph(e)(2) -- Medical Evaluation Procedures
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Paragraph (e)(2)(i). Thisfinal paragraph requires the employer to identify a physician or other licensed
health care professiona (PLHCP) to perform medical evaluations using a medical questionnaire or
medical examination. Two mgjor issues were raised in the rulemaking record: (1) What must be done to
evaluate employees, and (2) who must perform the evaluation. Proposed paragraphs (e)(1) and (e)(3)
would have required physician involvement in the medical evaluation process, with nonphysician health
care professionals permitted to review the employee's medical status only under the supervision of a
licensed physician. The final rule allows the evaluation to be performed either by a physician or other
licensed health care professional (e.g., nurse practitioners, physician assistants, occupational health
nurses), provided that their license permits them to perform such evaluations.

Many commenters, representing labor, management, occupational nurses, nurse practitioners, and
physician assistants, recommended that OSHA permit the use of nonphysician health care professionals
(usually nurse practitioners, physician assistants, occupational health nurses, or registered nurses) to take
medical histories, conduct physical examinations (including pulmonary function tests), and administer and
review employee responses to medical questionnaires, provided that they do so under the supervision of a
licensed physician (Exs.54-6, 54-7, 54-21, 54-134, 54-153, 54-157, 54-171, 54-176, 54-185, 54-187,
54-205, 54-239, 54-240, 54-244, 54-245, 54-251, 54-267, 54-273, 54-304, 54-357, 54-363, 54-381,
54-387, 54-389, 54-396, 54-424, 54-432, 54-443, 54- 453). Some commenters stated that nonphysician
health care professionals are competent to conduct medical assessments, while physician supervision or
involvement would guarantee that quality control was maintained over the assessment process (Exs.
54-273, 54- 363, 54-381, 54-443, 54-453). Two of these commenters (Exs. 54-278, 54- 430) noted that any
health care professional could review medical questionnaires without physician supervision, but that
physicians should conduct or supervise any medical examinations conducted on the basis of answersto the
medical questionnaires.

Many other commenters, representing labor, management, and physicians, preferred that only physicians
be involved in medical evaluation programs (Exs. 54-14, 54-46, 54-70, 54-101, 54-107, 54-150, 54-151,
54-165, 54-175, 54-180, 54-186, 54-189, 54-199, 54-217, 54-219, 54-220, 54-249, 54-271, 54-295,
54-313, 54-352, 54-455). This preference was usually based on the prior or current practices of these
commenters. For example, the American College of Occupational and Environmental Medicine (ACOEM)
(Ex. 54-453) stated that the health status of employees in arespiratory protection program should be
reviewed by physicians with specific training and experience in occupational medicine because these
medical specialists have knowledge of the physical demands of respirator use needed to make valid
decisions regarding an employee's medical ability for the program. A similar recommendation was made
by the Service Employees International Union (Ex. 54-455).

Some commenters recommended that the employee's medical ability to use arespirator be evaluated solely
by nonphysician health care professionals (Exs. 54-16, 54-19, 54-25, 54-32, 54-79, 54-159, 54-184,
54-213, 54-222, 54-226, 54-253, 54-265, 54-272, 54-278, 54-397). Most of these commenters cited their
favorable experiences with nonphysician health care professional's, and pointed to the cost savings of using
nonphysicians (Exs. 54-19, 54-79, 54-184, 54-226, 54-253). Several of these commenters provided
additional justifications. For example, one commenter (Ex. 54-184) stated that " physician assistants, by
education, training, and state regulation, are well qualified and legally able to perform all aspects of a
medical evaluation," and argued that the scope of practice with regard to medical evaluations should
remain the prerogative of state licensing boards.

Another commenter (Ex. 54-213) noted that "many physicians are not familiar with occupationa health
risks as they relate to respiratory exposures, types of respiratory protection available, and work
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requirements.” This commenter stated further that "nurse[s] or other qualified health care professional[s],
operating within their licensed scope of practice, [have] clinical expertise and knowledge of the work
environment and can best evaluate the physical requirements placed on the user of respiratory protective
equipment™ and that "[u]se of qualified health care professionals other than physiciansis cost- beneficial to
employers, particularly [in] small business settings' (Ex. 54-213).

The American Thoracic Society (Ex. 54-92), which recommended the use of medical questionnaires rather
than medical examinations, stated that "there is no demonstration that [ physician-based] examinations
actually predict who will develop difficulties with respirator use" because "[v]ery few physicians have
in-depth knowledge of respiratory protection and workplace hazards sufficient to render afully reasoned
view."

None of the commenters, including those who used nonphysician health care professionals to conduct
medical evaluations as part of their respiratory protection programs, cited any data or experience showing
that the type of PLHCP qualification and licensure, or the manner in which PLHCPs are involved in the
medical evaluation process, had compromised the medical evaluation process or had resulted in faulty
medical evaluations.

After reviewing the entire record, OSHA decided to allow any PLHCP to evaluate an employee's medical
ability to use arespirator, providing that the PLHCP is authorized to do so by his or her state license,
certification, or registration. Although OSHA agrees that physicians with training and experiencein
occupational medicine are highly qualified to conduct medical evaluations for respirator use, an
insufficient number (slightly more than 2,000 nationally) of these specialists are available for this purpose
(personal communication, American Board of Medical Specialties, to Vanessa Holland, M.D., 5/29/ 97).
In addition, in circumstances where questions arise as to the employee's physical condition and capability,
OSHA believes that the PLHCP can be relied on to consult with an appropriate specialist or physician.

After areview of the licensing provisions of the 50 states and Puerto Rico, OSHA concludes that state
licensing laws often require some physician involvement in conducting the medical evaluations required
by the final standard. For example, the majority of states require that nurse practitioners perform their
medical functions under aformal written agreement with a physician. Only six states (i.e., Montana, New
Mexico, North Dakota, Oregon, Vermont, and Washington) and Puerto Rico allow licensed nurse
practitioners to function independently of physician supervision. Even these jurisdictions, however,
require licensed nurse practitioners to refer patients to a physician for further evaluation and treatment
when a medical problem beyond the nurse practitioner's level of expertise arises. OSHA believes that the
states are best suited to judge the medical competencies of those PLHCPs who practice within their
jurisdictions, and to regulate the scope of practice of these individuals.

To summarize, the final rule allows any PLHCP to administer the medical questionnaire or to conduct the
medical examination if doing so is within the scope of the PLHCP's license. The basis for this decision
includes the following:

(1) Therecord (Exs. 54-19, 54-79, 54-92, 54-184, 54-253) generally supports the position that properly
qualified PLHCPs, regardless of the type of health care specialization, are competent to assess the medical
ability of employees to use respirators using accepted medical questionnaires or medical examinations;

(2) Evidence in the record that employers who operate respiratory protection programs have successfully
used PLHCPS, including nonphysicians, to conduct medical evaluations and to make medical ability
recommendations, shows that nonphysicians have done so safely and efficacioudly (Exs. 54-213, 54-240,
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54-389);

(3) Providing employers with ready access, at reasonable cost, to the basic medical assessment skills
required to perform at least the initial phases of employee medical evaluation for respirator use contributes
to the efficient and effective allocation health care resources; and

(4) The lack of record support for a requirement allowing medical evaluations to be performed only by
physicians. The record (Exs. 54-6, 54-7, 54-21, 54-134, 54-153, 54-157, 54-171, 54-176, 54-185, 54-187,
54-205, 54-239, 54-240, 54-244, 54-245, 54-251, 54-267, 54-273, 54-304, 54-357, 54-363, 54-381,
54-387, 54-389, 54-396, 54-424, 54-432, 54-443, 54-453) indicates that medical evaluations performed
independently by nonphysician health care professionals, as defined by this section, are effective for at
least the initial phases of an employer's medical evaluation program (i.e., evaluating the medical
guestionnaire or conducting an initial medical examination), and protect employee health as well as
medical evaluations conducted only by physicians or with physician oversight. Employers are free,
however, to select any PLHCP they wish to satisfy this requirement, provided that the PLHCP is qualified
by license to do so. In some cases, the medical condition of the employee or the conditions of respirator
use may warrant physician involvement, and OSHA is confident that LHCPs faced with such situations
will seek such medical advice.

Paragraph (e)(2)(ii). Paragraph (€)(2)(i) requires employers to identify a PLHCP to perform the medical
evaluations required by the final rule. It also specifies that employers may choose to use the medical
guestionnaire in Appendix C to conduct the initial medical evaluation or provide a medical examination
that obtains the same information as the medical questionnaire. Employers are free to provide respirator
users with amedical examination in lieu of the medical questionnaire if they choose to do so, but they are
not required by the standard to administer a medical examination unless the employee gives a positive
response to any question among questions 1 through 8 in Section 2, Part A of Appendix C (see paragraph

(€)(3))-

The approach taken in the final rule thus resembles the third alternative proposed by OSHA in the NPRM:
reliance on amedical questionnaire (with medical examination follow-up if positive responses are given to
selected questions on the medical questionnaire). Those commenters (Exs. 54-3, 54-14, 54-46, 54-67,
54-107, 54-151, 54-168, 54- 175, 54-180, 54-218, 54-220, 54-224, 54-226, 54-227, 54-240, 54-244,
54-264, 54-292, 54-294, 54-295, 54-324, 54-326, 54-327, 54-339, 54-346, 54-352, 54-366, 54-370,
54-210, 54-432, 54-434, 54-443, 54-445, 54-453) who preferred the other aternatives (i.e., medical history
and medical examination for all respirator users, or medical examination and written opinion) supported
their views with a variety of opinions.

A number of the commenters who recommended the medical history and examination alternative (Exs.
54-153, 54-165, 54-218, 54-226, 54-227, 54-263, 54-264, 54-294, 54-326, 54-327, 54-363, 54-443)
favored this approach only in those cases when employees would be using SCBAS, while others (EXxs.
54-16, 54-220) stated that medical questionnaires should be used only for employees who use dust masks,
and that other respirator users should receive amedical history and examination regardless of the duration
of respirator use. Another commenter (Ex. 54-101) recommended that medical questionnaires be
administered to employees who use dust masks for fewer than five hours per week, while other employees
should receive amedical history and examination. One commenter favored medical questionnaires only
for respirator users who perform "isolated operations,” while recommending that respirator use in other
employment settings require amedical history and/or examination (Ex. 54-46). Another commenter stated
that employees using respirators under workplace exposure conditions exceeding an OSHA PEL should
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receive amedical history and examination, while respirator users exposed to other workplace atmospheres
should only be required to complete a medical questionnaire (Ex. 54-339).

Those commenters (Exs. 54-7, 54-16, 54-21, 54-25, 54-32, 54-69, 54-91, 54-92, 54-101, 54-134, 54-142,
54-153, 54-154, 54-157, 54-158, 54-165, 54-170, 54-171, 54-172, 54-173, 54-176, 54-187, 54-190,
54-192, 54-154, 54-197, 54-205, 54-206, 54-208, 54-209, 54-213, 54-14, 54-219, 54-222, 54-223, 54-234,
54-239, 54-241, 54-242, 54-245, 54-251, 54-252, 54-253, 54-254, 54-262, 54-263, 54-265, 54-267,
54-269, 54-272, 54-273, 54-275, 54-278, 54-284, 54-286, 54-289, 54-296, 54-304, 54-309, 54-319,
54-320, 54-325, 54-330, 54-332, 54-334, 54-342, 54-350, 54-357, 54-361, 54-363, 54-381, 54-389,
54-396, 54-401, 54-421, 54-424, 54-426, 54-428, 54-429, 54-430, 54-441, 54-453, 54-455) recommending
medical questionnaires (proposed alternative 3) objected to the medical examination and written opinion
approaches because, in their view, medical examinations and opinions are difficult to obtain, have poor
predictive value, and are expensive, especially for workplaces that have high employee turnover.
Regarding costs, the American Iron and Steel Institute (Ex. 175) stated that the medical opinion required
by alternative 1 would cost their industry $195 per employee, including $150 for the medical examination
and opinion, and $45 in lost work time for the employee.

The record does not demonstrate that any of the three alternatives were superior in detecting medical
conditions that could potentially limit employee use of respirators. Testimony at the hearing by the United
Steel Workers of America (USWA) (Tr. 1059 and following) in support of alternative 2 (medical history
and examination) provided information on the ability of different medical assessment procedures to detect
disqualifying medical conditions. This information showed that, among 126 employees, 16 were
disqualified for respirator use because of various medical conditions. Medical historiesidentified six of the
employees with these conditions, while a medical examination conducted by a physician identified the
remaining 10 employees. The USWA attributed the reduced effectiveness of the medical historiesin this
instance to the lack of awareness among employees of the medical conditions that could potentially limit
such use.

The United Steel Worker's testimony (Tr. 1059 and following) also described a study in which
physician-administered medical examinations were found to be about 95 percent accurate and medical
guestionnaires were found to be 60 to 70 percent accurate in identifying specific medical problems. The
final ruleis designed to overcome this problem to some extent by requiring that employees be trained to
recognize the medical signs and symptoms associated with the physiological burden imposed by respirator
use; see paragraph (K)(1)(vi).

A number of commenters supported the medical questionnaire option on the grounds that this approach is
more efficient and effective. The United States Air Force (Ex. 54-443G) stated, "After working under the
provisions of [proposed] alternative 2 for several years and comparing the Air Force's occupational health
and cost savings by reducing unnecessary medical evaluations and freeing physician time under

[proposed] alternative 3, the Air Force supports [proposed] aternative 3." Similarly, the CITGO Petroleum
Corporation (Ex. 54-251) endorsed medical questionnaires as more cost-effective than medical
examinations. CITGO administered medical examinations to a sample of 1634 employeesin 1994 to
detect respiratory disorders, amajor medical concern for respiratory protection programs, and identified
only one abnormal case that was confirmed after referral for follow-up medical examination.

An additional study involving validation of medical questionnaires was described by Organization
Resources Counselors, Inc. (ORC) (Ex. 54- 424). One of ORC's member companies, alarge, diversified
manufacturing organization, recently reviewed approximately 700 records of employee respirator medical
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examinations to determine the effectiveness of using amedical questionnaire as a screening tool. This
company currently gives all respirator users a full medical examination in addition to having them fill out
amedical questionnaire. The records review revealed that, out of 700 examinations, only 10 (Iess than 2%)
required medical limitations on respirator use. These limitations were due to claustrophobia, asthma, and
heavy smoking. All of these limitations would have been identified, in the company's view, by a medical
guestionnaire. The employees identified through the medical questionnaire could then have been given a
complete medical examination. By using the medical questionnaire as a screening tool, this company
believes it could have eliminated unnecessary examinations for 98% of its worker population.

A private physician and three management groups (Exs. 54-32, 54-424, 55-29, 155) submitted medical
guestionnaires to the record and expressed satisfaction with these medical questionnaires, in terms of both
the medical conditions that were detected and the administrative efficiency of the process; these
commenters, however, recommended that physicians be involved in reviewing the medical questionnaires.
Several commenters (Exs. 54-70, 54-159, 54-215) endorsed the medical evaluation procedures specified in
the American National Standard Institute's (ANSI) consensus standard Z88.6-1984, titled "American
National Standard for Respiratory Protection -- Respirator Use -- Physical Qualifications for Personnel.”
This ANSI standard recommends that a medical history questionnaire be administered to employees who
are enrolled in respiratory protection programs, and that a physician review each employee's responses to
the medical questionnaire to determine if additional medical examinations are required.

OSHA concludes that information in the record supports the use of medical questionnaires for detecting
medical conditions that may disqualify employees from, or limit employee participation in, respiratory
protection programs. OSHA believes that the ORC study (Ex. 54-424) provides support for the conclusion
that medical questionnaires are an efficient and effective means of screening employees for subsequent
medical examination. OSHA aso believes that the training required by paragraph (k)(1) of the final rule,
which requires that employees understand the limitations of respirator use and recognize the signs and
symptoms of medical problems associated with respirator use, will increase employee awareness and
overcome the problems that the USWA (Tr. 1059 and following) noted in its testimony. A number of
commenters (Exs. 54-107, 54-151, 54-153, 54-165, 54-190, 54-218, 54- 251, 54-253, 54-272, 54-339,
54-361, 54-401) stated that medical questionnaires had several advantages over the other alternatives,
including simplicity and efficiency of use, completeness and accuracy of the medical information
obtained, and adaptability (i.e., easily revised to accommodate new or different medical problems,
different employee groups, and changing job, workplace, and respirator conditions). An additional
advantage of medical questionnairesis lower cost, most notably in terms of development, administration,
and analysis.

Employers are free to use medical examinations instead of medical questionnaires, but are not required by
the standard to do so (see paragraph (e)(2) of the final standard). OSHA also recognizes that medical
examinations are necessary in some cases, e.g., where the employee's responses to the medical
guestionnaire indicate the presence of amedical condition that could increase the risk of adverse health
effectsif arespirator is used. Examples of such cases are employees who report a history of smoking,
pulmonary or cardiovascular symptoms or problems, eye irritation, nose, throat, or skin problems, vision
or hearing problems (for employees who use full facepiece respirators), and musculoskeletal problems (for
employees who use SCBAS). In addition, certain workplace conditions or job requirements, such as SCBA
use, being an emergency responder or a member of aHAZMAT team, working in an IDLH atmosphere,
wearing heavy protective clothing, or performing heavy physical work, may warrant a medical
examination. In the future, however, OSHA may, on a case-by-case basis, require medical examinations to
detect respirator-related conditions in its substance- specific standards, depending on the particular
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circumstances and physiological effects of the toxic substance being regulated.

The medical questionnaire in Appendix C of the final standard is based on the medical history
guestionnaire contained in ANSI Z88.6- 1984, aswell as medical questionnaires submitted to the record
by commenters (Exs. 54-32, 54-424, 55-29). The medical questionnaire is designed to identify general
medical conditions that place employees who use respirators at risk of serious medical consequences, and
includes questions addressing these conditions. These medical conditions include seizures, diabetes,
respiratory disorders and chronic lung disease, and cardiovascular problems. As the discussion of the
Introduction and paragraphs (e)(1) and (5) in this Summary and Explanation demonstrate, these conditions
have been found to increase the risk of material impairment among employees who use respirators. A
guestion asking about fear of tight or enclosed spaces was included in the medical questionnaire because
claustrophobia and anxiety associated with such spaces were mentioned by a commenter as the most
frequent medical problem detected during respirator training (Ex. 54-429); additionally, research
submitted to the record (Ex. 164, Attachment D, Morgan) indicates that more than 10 per cent of "normal"
young men experience dizziness, claustrophobia, or anxiety attacks while exercising during respirator use.

Questions 10 through 15 of the medical questionnaire in Appendix C must be answered only by employees
who use afull facepiece respirator or SCBA. These questions ask about hearing and vision impairments,
aswell as back and other muscul oskeletal problems. Employees who use full facepiece respirators, for
example, must be asked about eye and hearing problems because the configuration of these respirators
(e.g., helmets, hoods) can add to the limitations associated with existing visual and auditory impairments,
resulting in an elevated risk of injury to employees with such impairments, as well as to other employees
who may rely on the impaired employee to warn them of emergencies (Ex. 164, Attachment D, Beckett).
The heavy weight and range-of-motion limitations of SCBAs may prevent employees who have existing
problemsin the lower back or upper or lower extremities from using these respirators.

A physician (Ex. 54-16) commented that an employee's medical history should be considered by the
PLHCP in making a recommendation about the employee's ability to use respirators. This commenter
specified anumber of prior medical conditions, including those involving cardiovascular and respiratory
health, psychological variables, neurological and sensory organ status, endocrine function, and the use of
medications that would be useful to PLHCPsin arriving at a medical ability recommendation. OSHA
believes that these variables, especially cardiovascular and respiratory fitness, are important determinants
of respiratory fitness, and, therefore, included items specific to these medical conditionsin the medical
guestionnaire. OSHA concludes that the employee's answers to the medical questionnaire will provide an
adequate medical history for the PLHCP.

Two commenters (Exs. 54-222, 54-251) requested that OSHA define medical evaluation procedures and
provided sample definitions. OSHA believes that the regulatory text of the final rule, which has been
clarified and simplified since the proposal, provides clear guidance and that these definitions are,
therefore, not necessary. As used in the final rule, "medical evaluation" means the use of subjective (e.g.,
medical questionnaires) or objective methods (e.g., medical examinations), as well as other available
medical, occupational, and respirator information, to make a determination or recommendation about an
employee's medical ability to use respirators; "medical examination” means the use of objective methods
(i.e., manipulative, physiological, biochemical, or psychological devices, techniques, or procedures) to
directly assess the employee's physical and mental status for the purpose of making a recommendation
regarding the employee's medical ability to use the respirator.

Paragraph (e)(3) -- Follow-up Medical Examination
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Paragraph (e)(3) addresses follow-up medical examinations and states that the employer must provide such
examinations to any employee who gives a positive response to any question among questions 1 through 8
in Section 2, part A in Appendix C. The PLHCP isfreeto include any medical tests, consultations, or
diagnostic procedures that he or she determines to be necessary to assist him or her in making afinal
determination of the employee's ability to use arespirator. OSHA expects that the number of cases where
PLHCPs will have to provide follow-up examinations will be small, because it is generally possible to
recommend against respirator use, or determine the limitations to place on an employee's use of

respirators, on the basis of responses to the medical questionnaire. However, where difficult medical issues
areinvolved, such as the need to make a differential diagnosis or to assess an employee's ability to handle
the physical stressimposed by an extra-hazardous job, a medical examination and involvement of a
physician may be needed. Many commenters (Exs. 54-92, 54-101, 54-134, 54-171, 54-223, 54-278,
54-304, 54-363, 54-389) endorsed this requirement. Two commenters (Exs. 54-151, 54-189) stated that
medical examinations should not be limited to answers on the medical questionnaire that indicate a need
for medical examinations. A few commenters (Exs. 54-153, 54-176, 54-218) recommended that a
mandatory medical examination requirement based on the employee's responses to the medical
guestionnaire is wasteful and unnecessary.

OSHA agrees that PLHCPs should be permitted to obtain any medical information they believe would be
useful in arriving at afinal medical recommendation, and they should not be limited to investigating
problems associated only with answers on the medical questionnaire. Information from medical
examinations may also be needed to validate an answer that a PLHCP believesisincorrect. Also, as
recommended by ORC (Ex. 54-424), aPLHCP should be free to investigate through medical examination
any medical conditions related to respirator use that may not have been addressed by the medical
guestionnaire or may not have been obtained from other sources.

Paragraph (e)(4) -- Administration of the Medical Questionnaire and Examinations

Paragraph (e)(4)(i). This paragraph sets out the procedures employers must follow when administering
the medical questionnaire or examinations required by paragraph (€)(2). Paragraph (e)(4)(i) requires
employers to administer the required medical questionnaire or examinations in a manner that protects the
confidentiality of the employee being evaluated. In addition, the evaluation must be administered during
normal work hours or at atime and place convenient to the employee, and in a manner that ensures that the
employee understands the questions on the medical questionnaire. Although this requirement was not
specifically proposed, it is consistent with OSHA policy and with Section 6(b)(7) of the Act. OSHA has
included similar requirements in a number of substance-specific health standards (see, e.g., the Cadmium
standard, 29 CFR 1910.1027, the Lead standard, 29 CFR 1910.1025, and the Benzene standard, 29 CFR
1910.1043). If an employee must travel off-site for medical evaluation, travel arrangements must be made,
and costsincurred paid or reimbursed, by the employer.

The final standard differs from the proposal in that it does not specify who must supervise the
administration of the medical questionnaire. Alternative 3 in the proposal would have required that the
medical questionnaires be administered by "a health professional or a person trained in administering the
guestionnaire by aphysician." (See 59 FR 58911.) Commenters (Exs. 54-25, 54-69, 54-153, 54-165,
54-190, 54-218, 54-251, 54-253, 54-272, 54-339, 54-361, 54-401) recommended that persons performing
this function have various qualifications, e.g., be atrained designee of the employer, a safety or health
professional, a physician, or a nonphysician health care professional operating under the supervision of a
physician. Some commenters (Exs. 54-25, 54-101, 54-214, 54-389, 54-421) recommended that a PLHCP
be present during administration of the medical questionnaire to ensure the accuracy and validity of the
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employee's answers. Others (Exs. 54-69, 54-361) stated that the medical questionnaire should be designed
so asto be easily comprehended by the employee and simple to administer, thereby requiring only
minimal involvement by an employer. OSHA agrees with those commenters (Exs. 54-69, 54-361) who
urged that the medical questionnaire be easy to understand, and has developed the medical questionnaire
in Appendix C accordingly. OSHA does not believe that oversight is necessary because the standard
requires that the medical questionnaire be understandable to the employee and that the employee be given
an opportunity to ask questions of the PLHCP administering the questionnaire.

Although the OSHA medical questionnaire is designed to be easily comprehended by employees,
paragraph (e)(4)(i) of the final standard specifically requires that employers ensure that employees
understand the medical questionnaire. For employees who are not able to complete the medical
guestionnaire because of reading difficulty, or who speak aforeign language, OSHA requires that the
employer take action to ensure that the employee understands the questions on the medical questionnaire.
L anguage and comprehension deficits could invalidate the answers of such employees and result in
Inaccurate determinations. Under these circumstances, the PLHCP may assist the employee in completing
the medical questionnaire (perhaps with the aid of an employer-supplied interpreter). The employer aso
may have the medical questionnaire translated into the employee's language or administer a physical
examination that meets the requirements of paragraph (e)(2) of the final standard. In fulfilling this
requirement, OSHA is not requiring employers to hire professional interpreters. Instead, employers may
use an English-speaking employee who can trand ate the medical questionnaire into the questionnaire
taker's native language, or other nonprofessional translators who can perform the same function (for
example, afriend or family member of the test taker).

Paragraph (e)(4)(ii). This paragraph requires the employer to permit the employee to discuss the medical
guestionnaire results with a PLHCP. Employees who are uncertain of the significance of the questions
asked will thus be able to obtain clarification. One commenter, Dr. Ross H. Ronish, Site Medical Director
for the Hanford Environmental Health Foundation (Ex. 54-151), agreed that the opportunity for discussion
between the PLHCP and the employee would improve the usefulness of the medical questionnaire. The
standard does not require the employer to follow a specific procedure in providing employees with the
opportunity to discuss the medical questionnaire with a PLHCP. Employers must, however, at least inform
employees that a PLHCP is available to discuss the medical questionnaire with them and notify the
employees how to contact the PLHCP. For example, the employer could post the PLHCP's name and
telephone number in a conspicuous location, or include this information on a separate sheet with the
medical questionnaire.

Paragraph (e)(5) -- Supplemental Information for the PLHCP

Paragraph (e)(5)(i). Thefirst requirement in this paragraph requires employersto provide the PLHCP
with specific information for use in making a recommendation regarding the employee's ability to use a
respirator. OSHA had proposed a similar requirement, stating that "[i]n advance of the medical
examination the employer shall provide the examining professiona with [supplemental] information * *
** OSHA received four comments (Exs. 54-181, 54-234, 54-330, 54-445) on this proposed requirement.
These commenters stated that only supplemental information requested by the PLHCP should be provided
because PLHCPs can best determine what information they need to make medical-ability
recommendations; additionally, limiting the requirement to information requested by the PLHCP would
lower the associated paperwork burden. The Boeing Company (Ex. 54-445), for example, stated, "The
employer should not be required to provide additional information unless requested to do so by the
examining physician." Another commenter (Ex. 54-434) stated that the proposed supplemental
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information might not be meaningful to every PLHCP.

OSHA believes that the supplemental information specified isimportant to the PLHCP in making a
recommendation regarding the employee's medical ability to use the respirator. However, asindicated in
paragraph (e)(5)(ii) of the final standard, this information need only be provided once to the PLHCP unless
the information differs from what was provided to the PLHCP previoudly, or anew PLHCP is conducting
the medical evaluation.

With few exceptions, the supplemental information that must be provided by the employer to the PLHCP
Is the same information listed in the proposed regulatory language for aternative 3 (59 FR 58911,
paragraphs (e)(vi) (A) to (G)). Three commenters (Exs. 54-160, 54-191, 54-287) endorsed the entire list of
supplemental information itemsin the proposal. Most of the commenters who took exception to the
proposed list disagreed with the item requiring that information be provided to the PLHCP on the
substances to which the employee will be exposed (i.e., paragraph (e)(vi)(B) of proposed aternative 3);
two commenters (Exs. 54-352, 54-453), however, believed it was important to specify these substances so
that the PLHCP would be aware of the hazards in the workplace. One commenter (Ex. 54-339) stated that
information on substance exposure would be useful to the program administrator for fit testing, but was
not needed by the PLHCP. Another commenter (Ex. 54- 208) stated that information about these
substances was unnecessary because OSHA intended to propose a separate rule for medical surveillance,
and one commenter (Ex. 54-273) wanted this item to be deleted and replaced by an item informing the
PLHCP about the employee's use of impervious clothing because such clothing, if worn, may impose
serious heat stress on the employee.

The record also contains an article by Dr. William S. Beckett advising occupational health professionals
on medical evaluations for respirator use (Ex. 164, Attachment D). The article addressed the need to
provide these professionals with exposure information: "An employer's inability to provide this basic
information [regarding employee exposure levels] on which arespirator choice has been made should
throw the adequacy of the respiratory protection program into serious doubt." Dr. Beckett explained that
such information was necessary because preexisting lung impairments make some employees "more
sensitive to the effects of some occupational agents and [these employees] may thus suffer further
impairment at exposure concentrations that would not affect a normal worker." In explaining these effects,
Dr. Beckett stated that employees who have become "sensitized immunologically to a workplace
substance may not be able to attain protection factors using usual respirator precautions even though the
same respirator might be adequate for individuals not sensitized to the substance." Dr. Beckett noted that
"the worker sensitized to toluene di-isocyanate (TDI) * * * will experience alterations in pulmonary
function at an air concentration of 0.001 ppm TDI while normal individuals will not experience symptoms
at 20 times this concentration."

In response to these comments, OSHA has modified the proposed requirement specifically requiring
employersto inform PLHCPs of the substances to which employees may be exposed. Under paragraph
(e)(5)(iii) of the final rule, employers must provide the PLHCP with a copy of the written respiratory
protection program. As required by paragraph (c)(1)(i) of the final rule, the written program must specify
the procedures for selecting respirators for use in the workplace; accordingly, these procedures must
describe the workplace exposure conditions that require respirator use. OSHA believes these descriptions
will provide the necessary information, while imposing little additional burden on employers.

These requirement are necessary, the Agency concludes, because employees can have medical conditions
that predispose them to respond adversely to the workplace substances to which they are exposed, and the
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resulting effects can impair an employee's ability to use some types of respirators. Consequently,
providing PLHCPs with information about the workplace substances to which employees are exposed will
assist the PLHCPs in determining if these substances may interact with preexisting medical conditionsto
impair an employee's ability to use the respirator. In addition, the Agency believes that knowledge about
the substances to which employees are exposed will provide an indirect means of determining the
effectiveness of the overall respiratory protection program. If employees experience signs and symptoms
typically associated with exposure to the workplace substances documented in the written respiratory
protection program, the PLHCP can alert the employer to these effects, and corrective action can be taken.

In response to the commenter who urged OSHA to include information on impervious clothing, OSHA
notes that the final standard requires employers to provide information on other protective clothing and
equipment to be worn by the employee. Thisitem will provide information on impervious clothing, and,
therefore, addresses the commenter's concerns regarding the heat stress imposed on employees by such
clothing.

One commenter (Ex. 54-214) stated that descriptions of the type of work performed and physical work
effort should be dropped from the list, while another commenter (Ex. 54-445) believed that information
about the type of respirator would not be useful to the PLHCP. As noted in the discussion of final
paragraph (e)(1) in this Summary and Explanation, cardiovascular and respiratory fitness are important
variables in determining the ability of an employee to use arespirator. The physical work effort required
by the employee's job, in combination with the characteristics of the respirator (e.g., weight, breathing
resistance, interference with range of motion), are variables that must be considered by a PLHCP in
making a recommendation regarding the employee's fitness to use the respirator.

A study conducted by NIOSH (Ex. 64-469) found that tolerance to work conditions, heart rate, and skin
temperature were affected by three variables: the type of personal protective clothing worn, the weight of
the respirator, and the level of physical work effort. In the NIOSH study, nine healthy young men who had
prior experience with respirators and personal protective clothing (most of them were firefighters),
exercised on atreadmill at low and high physical workloads under each of the following conditions:
wearing light work clothing and using a low-resistance disposable half-mask respirator (LT condition);
wearing light work clothing and using an SCBA (SCBA condition); wearing firefighter turnout gear and
using an SCBA (FF condition); and wearing chemical protective clothing and using an SCBA (CBC
condition). While exercising at low physical workloads under the LT, SCBA, FF, and CBC conditions, the
study participants tolerated these work conditions for 167, 130, 26, and 73 minutes, respectively; at high
physical workloads, the four protective clothing conditions were tolerated for 91, 23, 4, and 13 minutes.
Heart rates and skin temperatures rose as tolerance diminished. At the high workload level, testing under
the SCBA, FF, and CBC conditions had to be terminated early because the heart rates of the study
participants reached critically high levels (i.e., 90% of the predicted maximal heart rate). At low physical
workloads, heart rate rose progressively under the SCBA conditions (about 15 beats per minute) compared
to the LT condition, then remained steady. Under high physical workloads, heart rates rose sharply and
never reached a steady level until after the testing was terminated.

The authors of the NIOSH study noted that the work tolerance, heart rate, and skin temperature effects
found in the study would be more severe among individuals who were not as healthy or experienced as the
study participants. They attributed these effects both to the weight of the respirator and to the poor
evaporative cooling properties of the personal protective clothing (i.e., the capacity to remove body heat
under the humid conditions generated inside the protective clothing as aresult of physical work). Based on
these findings, the authors concluded that "[the study participants] wearing protective clothing and
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respirators during exercise exhibited a significant degree of cardiorespiratory and thermoregulatory stress

* % %"

The conclusion reached by the NIOSH study is supported by other researchers who have tested the
physiological effects of personal protective clothing combined with SCBA use among healthy men
performing exercise or simulated work tasks under light to moderate levels of physical exertion. (See Ex.
164, Attachment D, Smolander et al. (1984), and Smolander et al. (1985).) These researchers found that
personal protective clothing substantially increased oxygen consumption and carbon dioxide production,
and recommended careful evaluation of the cardiovascular health and heat tolerance of workers who must
wear personal protective clothing.

In another study (Ex. 64-445), healthy young men (average age: 29 years), older men (average age: 47
years), and women (average age: 29 years) used air-purifying respirators while performing the following
simulated, low physical workload, mining task: lifting a shovel weighing 3.1 Ibs. (6.8 kg.) from the floor
to the top of atable (adistance of 3 feet (90 cm)), releasing the shovel's grip, then lifting the shovel from
the table back to the floor and releasing the grip again. The task was performed at arate of 10 cycles per
minute for 20 minutes at temperatures of 73 deg. F (23 deg. C) and 104 deg. F (40 deg. C). The study
participants wore appropriate mining clothing (i.e., pants, heavy shirt, gloves, leather apron, and safety
helmet) while performing the task. The results showed that respirator use and heat combined to raise the
heart rate substantially more than either variable alone, and that this effect was especially pronounced for
the women.

This study, and the NIOSH study described earlier, demonstrated that information regarding such
physiological stressors as physical work effort, respirator type and weight, personal protective clothing,
and temperature and humidity conditions must be provided to PLHCPs who are responsible for medically
evaluating employees for respirator use. The studies found that these stressors, especialy respirator
weight, impose physiological burdens that result in substantial impairment to functional capacity, even
among healthy respirator users. OSHA believes, therefore, that information on respirator type and weight,
personal protective clothing, and temperature and humidity must be provided to, and be considered by,
PLHCPs to ensure that only employees who can endure these stressors without adverse medical
conseguences are recommended for the respiratory protection program; consequently, these items were
included in paragraph (e)(5)(i) of the final standard.

The United Steelworkers (Tr. 1057) stated that "[PLHCPs should be] mandated to have knowledge of the
workplace, and possibly to have visited it at some point in time." OSHA agrees that familiarity with the
workplace isimportant, and believes that many employers will make such visits a requirement. OSHA
believes, however, that making such visits a requirement is unnecessary because the information required
to be given to the PLHCP by the standard will be sufficient for the PLHCP to make avalid
recommendation regarding the employee's ability to use the respirator.

Other revisions made to the proposed paragraph include arequirement that the weight of the respirator be
provided to the PLHCP, principally to inform the PLHCP of the physical stress that a heavy respirator may
Impose on an employee's cardiovascular and respiratory systems. This revision was made in response to
the number of commenters (Exs. 54-153, 54-165, 54-218, 54-226, 54-227, 54-263, 54-264, 54-294,
54-326, 54-327, 54-363, 54-443) who recommended that employees using SCBAs and other heavy
respirators be administered medical examinations, largely because of the additional workload associated
with using these respirators. A physician (Tr. 398) testified that SCBAs in particular increased an
employee's workload by 20 percent. The studies just discussed also demonstrate that respirator weight
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plays asignificant role in the increased burden that a respirator places on the user. In addition, scientific
evidence obtained by Louhevaaraet al. (Ex. 164, Attachment D) demonstrates that use of SCBAs by
experienced firefighters performing light to moderate exercise on atreadmill substantially reduces tidal
volume and increases heart rate, oxygen consumption, and ventilation rate. These physiological effects led
Kilbom (Ex. 164, Attachment D) to recommend that no firefighter over the age of 50 be assigned tasks
that require SCBA use.

In the NPRM, OSHA asked whether information on the duration and frequency of respirator use should be
provided to the PLHCP. No comments were received on this subject. The research studies described
earlier in this Summary and Explanation show that duration and frequency of respirator use interact with
other respirator use conditions (e.g., respirator weight, protective clothing, temperature and humidity) in
imposing pulmonary and cardiovascular stress on respirator users. OSHA believes that information about
the duration and frequency of respirator use will be important to PLHCPs in making medical ability
recommendations, and concludes that this information must be included in the information required to be
provided to the PLHCP.

Paragraph (e)(5)(ii). As noted above, OSHA received recommendations from severa commenters (EXs.
54-181, 54-234, 54-330, 54-445) to reduce the amount of information required to be submitted to the
PLHCP. In responding to this recommendation, OSHA first reduced the number of items required.
Second, OSHA revised the requirement so that employers only need to provide the supplemental
information once to the PLHCP, unless the information differs from the information provided to the
PLHCP previously or anew PLHCP is conducting the medical evaluations. Under the revised provision,
therefore, the employer must ensure that: the PLHCP retains the supplemental information that is provided
by the employer; the supplemental information is updated appropriately and in atimely fashion; and anew
PLHCP is provided with the required supplemental information. The requirement to provide the new
PLHCP with the appropriate information does not mean that the new PLHCP must medically reevaluate
employees, only that the new PLHCP obtains the information required under this paragraph. The employer
can meet this requirement by either providing the relevant documents to the new PLHCP or ensuring that
the documents are transferred from the former PLHCP to the new PLHCP.

Paragraph (e)(5)(iii). OSHA believes that the requirement for employers to provide a copy of the final
standard and a copy of the written respiratory program to the PLHCP, although not included in the
proposed standard, is needed to assure that PLHCPs have a thorough understanding of their duties and
responsibilitiesin the medical evaluation process, thereby enhancing their ability to make a sound medical
recommendation on an employee's ability to use the respirator. The written program is site-specific, and
will inform the PLHCP of the working conditions the employee will encounter during respirator use. This
information is critical if the PLHCP is to make a thorough and accurate evaluation of the employee's
ability to use the assigned respirator. The PLHCP's ability to conduct appropriate medical evaluation will
also be aided by knowledge of the standard, which sets forth the requirements of the medical evaluation
program, as well as other requirements that affect the employee's respirator use. Consequently, this
requirement will help ensure that medical evaluations conducted by PLHCPs are thorough and accurate;
recommendations regarding an employee's medical ability to use the respirator are valid; employees are
informed of these recommendations; and the privacy and confidentiality of employees are maintained.
OSHA believes that this requirement is necessary to ensure that the objectives and other requirements of
final paragraph (e) are fulfilled.

As noted in the previous discussion of paragraph (e)(5)(ii), thisinformation must be provided to the
PLHCP only once for al employees who are involved in the employer's respiratory protection program.
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Thisinformation does not have to be provided again to the same PLHCP unless the standard or the
employer's respiratory protection program is substantially revised. For example, the information does not
have to be provided again when only minor revisions have been made to either the standard or the
respiratory protection program. When the employer hires a different PLHCP to conduct medical
evaluations, the employer must ensure that the new PLHCP has this information, by either providing the
new PLHCP with the appropriate documents or ensuring that the documents are transferred from the
former PLHCP to the new PLHCP.

Paragraph (e)(6) -- Medical Determination

Paragraph (e)(1) of the NPRM proposed that the employer be responsible for making the fina
determination regarding the employee's ability to use the respirator. The proposed regulatory language
required the physician (now a PLHCP) to deliver amedical opinion regarding the employee's medical
ability to use the respirator, including any recommended limitations on this use, to the employer. OSHA
proposed, consistent with its substance-specific standards, to make the employer responsible for the final
determination regarding an employee's ability to use the respirator. This determination was to be based on
all of the information available to the employer, including the physician’'s opinion and recommendations.
Thefinal standard follows this approach, although the final rule's requirements have been revised to reflect
the record.

Paragraph (e)(6)(i). This provision states that the "employer shall obtain a written recommendation
regarding the employee's ability to use the respirator from the PLHCP * * * " Because the PLHCP's
recommendation is an important element in the employer's determination as to whether it is hazardous for
an employee to use arespirator, the recommendation needs to be clear and in writing.

Final paragraph (e)(6)(i) requires that the PLHCP's recommendation be restricted to the three elements
listed in paragraphs (€)(6)(i)(A) through (C) (i.e., "[t]he recommendation shall provide only the following
information™) [emphasis added]. This requirement is similar to the proposed regulatory language for
paragraph (e)(1) and paragraph (e)(1)(v) of proposed aternative 3. The purpose of thislimitation isto
protect employee privacy with regard to medical conditions not relevant to respirator use.

Several commenters (Exs. 54-92, 54-455) supported the need for privacy but recommended further that the
basis of the PLHCP's medical recommendation not be disclosed to employers because such information
could be used by an employer to remove an employee from the workforce. The AFL-CIO (Ex. 54-428)
stated that "[medical] reports to employers should contain only a statement of approval or disapproval for
employees who are tested." The Brotherhood of Maintenance of Way Employees (BMWE) (Ex. 122)
supported limiting the medical information provided to the employer to whether or not the employee can
perform the required work while using the respirator, and whether or not restrictions need to be applied to
the employee's respirator use. The BMWE stated further that no information should be provided on the
specific medical conditions detected during the medical evaluation.

OSHA believes that protection of employee privacy and confidentiality is important to obtain accurate and
candid responses from employees about their medical conditions. OSHA has retained this requirement in
the final standard and believes that, as worded, it strikes the proper balance between the need to provide
sufficient information to the employer to make a decision on respirator use and the need to protect
employee privacy.

Paragraph (e)(6)(i)(A) in the final standard also specifies the information the PLHCP isto include in the
recommendation to the employer: "Any limitations on respirator use related to the medical condition of the
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employee, or relating to the workplace conditions in which the respirator will be used, including whether
or not the employee is medically eligible to use the respirator.” OSHA's experience in enforcing standards
with similarly worded provisions indicates that this language is appropriate; also, OSHA believesa
statement regarding the employee's medical ability to use the respirator will assist both the employer and
employee in determining the final medical disposition of the employee.

Paragraph (e)(6)(i)(B) of the final standard specifies that the PLHCP must state whether there is a need for
follow-up medical evaluations. This provision was added to the final standard for severa reasons. First,
the initial medical evaluation may indicate that there is a possibility that the employee's health may change
in away which would reduce the employee's ability to use arespirator. In these circumstances, the PLHCP
IS required to specify appropriate follow-up medical evaluations. Second, the final standard does not
provide for periodic (such as annual) evaluations, as most other OSHA health standards do. It is therefore
important that the PLHCP specify whether an employee requires follow-up medical evaluation so that the
employee's ability to use arespirator can be carefully monitored by the PLHCP. This requirement will
ensure that employees are using respirators that will not adversely affect their health.

Paragraph (e)(6)(i)(C) requires that the employee be provided with a copy of the PLHCP's written
recommendation. No comments were received by the Agency on this proposed requirement. OSHA
believes that a copy of the PLHCP's written recommendation will provide employees with information
necessary to ensure that they are using respirators that will not adversely affect their health.

The employer may either transmit the PLHCP's written recommendation to the employee or arrange for
the PLHCP to do so. The employer shall alow the employee, consistent with paragraph (e)(4)(ii) of the
final standard, to discuss the recommendation with the PLHCP. During the discussion, the PLHCP may
inform the employee of the basis of the recommendation, as well as other medical conditionsthat are
indicated by the results of the medical evaluation but that are not directly related to the employee's medical
ability to use the respirator. OSHA believes that the additional information provided to the employee by
the PLHCP should be determined by the legal, professional, and ethical standards that govern the PLHCP's
practice and, therefore, should not be regulated by the final standard.

Paragraph (e)(6)(ii). If the PLHCP's medical evaluation finds that use of a negative pressure respirator
would place the employee at increased risk of adverse health effects, but that the employee is able to use a
powered air-purifying respirator (PAPR), this paragraph requires employersto provide the employee with
aPAPR. Therationale for this provision was discussed in the proposal (59 FR 58906). Negative pressure
respirators can result in sufficient cardiovascular and respiratory stress to make employees medically
unable to use this class of respirators. The use of PAPRs involves |lower cardiovascular and respiratory
stress, and PAPRs can often be tolerated by employees when negative pressure respirators cannot.
Consequently, OSHA believes that this requirement is consistent with the requirements of paragraph (a)(2)
of the final standard, which states that "employers [must] provide the respirators which are applicable and
suitable for the purpose intended.”

Several commenters endorsed this provision (Exs. 54-101, 54-363, 54-455). ISEA (Ex. 54-363)
recommended that "employers ensure that all alternative types [of respirators] be considered and made
available" to employees found to be medically unable to use the respirator selected initially by the
employer. The proposal was consistent with this recommendation in requiring that alternative respirators
be selected from among existing positive pressure respirators, including supplied-air respirators. OSHA
has determined, however, that supplied-air respirators should not be listed as alternative respirators in the
final standard because, as noted earlier in this Summary and Explanation, these respirators impose many of
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the same pulmonary and cardiovascular burdens on employees as negative pressure respirators. The
Brotherhood of Maintenance and Way Employees (BMWE) (Ex. 126) found that PAPRs would be an
effective substitute for negative pressure respirators, and endorsed issuing PAPRs to employees who were
found to be medically unable to use negative pressure respirators. In making this endorsement, the BMWE
estimated that less than 1 percent of its membership would require such an upgrade. Consequently, OSHA
removed the requirement for supplied-air respirators from the final standard, and now requires only that
employers provide PAPRs to employees who are medically unable to use negative pressure respirators but
who are able to use PAPRs. In addition, paragraph (e)(6)(ii) of the final standard specifiesthat if a
subsequent medical evaluation finds that the employee is able to use a negative pressure respirator, then
the employer is no longer required to provide that employee with a PAPR.

Paragraph (e)(7) -- Additional Medical Evaluations

Paragraph (e)(7) of the standard requires the employer to provide additional medical evaluations whenever
thereis any indication that a reevaluation is appropriate. At a minimum, this would occur: if the employee
reports any signs or symptoms that are related to the ability to use arespirator; if the PLHCP, program
administrator or supervisor determines that a reevaluation is necessary; if information from the respiratory
protection program indicates a need for reevaluation; or if a change in workplace conditions could affect
the physiological burden placed on the employee. Thisisasignificant change from the proposal, which in
aternatives 2 and 3 would have required reevaluation on an annual basis of employees subject to medical
evaluation. Although this would not necessarily have required amedical examination, proposed paragraph
(e)(3) and alternative 3 would have required awritten medical opinion. The provision in the fina standard
Issimilar to the requirement in several of OSHA's substance-specific standards that employees be
medically reevaluated if they experience breathing difficulties during fit testing or under other respirator
use conditions (see, e.g., the Cadmium standard at 29 CFR 1910.1027(1)(6)(iii)).

OSHA also made a specific request for comments on the appropriateness of requiring medical evaluations
at the age-related intervals used by ANSI or NIOSH. ANSI and NIOSH recommend that older employees
should be screened more frequently than younger employees because of the heightened risk of
cardiovascular and respiratory disease associated with age. The ANSI Z88.6-1984 consensus standard
recommends medical evaluations at the following age intervals: every five years below age 35, every two
years for employees aged 35 to 45, and annually thereafter. NIOSH's Respirator Decision Logic (Ex. 9)
callsfor medical evaluations at similar intervals, except that employees over 45 years old should be
evaluated every one to two years. One commenter (Ex. 54-394) stated that age-based medical evaluations
are important because the American workforce is aging.

The proposed requirement that medical reevaluation be conducted annually resulted in numerous
comments, most of which recommended that the requirement be revised. Eight commenters (Exs. 54-219,
54-224, 54- 253, 54-264, 54-348, 54-421, 54-441, 54-455) endorsed the proposed requirement without
revision. Three commenters (Exs. 54-70, 54-326, 54- 357) stated that cost concerns and the administrative
burden should limit annual medical evaluations to employees who use SCBAs. Other commenters (EXxs.
54-70, 54-185, 54-206, 54-326, 54-357, 54-429) recommended that annual medical evaluations be
administered to employees who use non-SCBA respirators only if such useison adaily basis, for more
than 50 per cent of the work week, or at least five hours per work week. A few commenters (Exs. 54-220,
54-244, 54-327, 54- 424, 54-429) recommended annual medical evaluationsif the evaluations consisted
entirely of amedical questionnaire.

The Boeing Company (Ex. 54-445) was one of the commenters recommending that OSHA reconsider the
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requirement for annual medical examinations. Boeing stated:

[Our] experience with annual review has been that approximately 1-2% of [our] employees reviewed per year are restricted
from respirator use. Very rarely to never are these restrictions due to amedical condition that would make respirator use
dangerous for an employee. Rather, the restrictions are related to other aspects of an employee'sjob or to administrative
reasons, such as failure to undergo the review or employee preference.

The American Iron and Steel Institute (AlSl) (Ex. 175) also provided limited evidence that regular (e.g.,
annual) medical examinations are ineffective. AISI cited an industry study in which 2,195 medical
examinations were administered to 1,816 employees subsequent to their initial medical examination; the
elapsed interval, however, was unspecified. The medical reevaluations found only two employees who had
unknown (to the employees) medical conditions; one of the employees had claustrophobia, and the other
employee had reduced pulmonary function and an abnormal chest x-ray. AlSI recommended that the
frequency of medical reevaluation be "determined by alicensed medical provider or to verify a suspected
functional disability that might affect the ability to wear arespirator.”

The statements and recommendations made by commenters who believed that the requirement should be
revised or eliminated are summarized as follows:

(1) An annual interval is arbitrary or unnecessary (Exs. 54-234, 54-263, 54-267);
(2) A biannual interval should be used (Exs. 54-191, 54-278, 54- 326);

(3) Theintervals should be age-based, using either the ANSI or age intervals (Exs. 54-66, 54-172, 54-215,
54-245, 54-250, 54- 273, 54-318, 54-374, 54-381, 54-388, 54-426, 54-441, 54-450, 54-451, 54-452,
54-453), the age intervals recommended by the National Fire Protection Association (NFPA) under NFPA
standard 1582 (Ex. 54-155), or unspecified age intervals (Exs. 54-67, 54-218, 54-240, 54-271, 54-326,
54-327, 54-342, 54-346, 54-361, 54-363, 54-429, 54-445, 54-454);

(4) Medical reevaluation should be conducted only at the request of the PLHCP (Exs. 54-70, 54-150,
54-180, 54-217, 54-224, 54-313, 54-348, 54-350, 54-361, 54-432, 54-448, 54-449, 54-450, 54-451,
54-452), employers (Ex. 54-251), employees (Ex. 54-157), or employees trained to recognize
respirator-induced medical effects (Exs. 54-181, 54-219, 54- 242);

(5) Medical reevaluation should be event-driven, with the events specified as a combination of age,
physical condition or medical symptoms (including breathing difficulty), job conditions, respirator type,
frequency of respirator use, medical history, or type of exposure (Exs. 54-79, 54-187, 54-189, 54-217,
54-218, 54-219, 54-220, 54-242, 54-253, 54-265, 54-275, 54-278, 54-318, 54-319, 54-342, 54-357,
54-381, 54-395, 54-439), or when job conditions or the type of respirator used by the employee increase
the risk of adverse effects on the employee's health (Exs. 54-151, 54-153).

Severa commenters (Exs. 54-38, 54-191, 54-388) stated that medical reevaluation should not be
conducted when employees experience breathing difficulties during respirator use because these effects
usually occur as aresult of canister or filter overloading rather than an employee's medical condition.

The commenters who endorsed the proposed requirement for an annual medical evaluation stated that
annual medical evaluations would identify or prevent medical problems that may arise as aresult of less
frequent or event-driven medical evaluations. After carefully reviewing the entire record, OSHA decided
to revise the proposed requirement and to make medical reevaluation contingent on specific events that
may occur during respirator use, regardless of the duration of respirator use. OSHA also has determined
that arigid approach to medical reevaluation based on age may ignore serious medical conditions among
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younger employees that could be aggravated by continued respirator use. As noted by Dr. Ross H. Ronish,
Site Medical Director for the Hanford Environmental Health Foundation (Ex. 54-151), "[m]edical
conditions which can affect the ability of an individual to use various types of respirator occur even in
young people.”

This approach is appropriate because medical problems requiring evaluation by a PLHCP can occur after
any period of respirator use and in workers of any age, and the requirement for medical reevaluation must
be sufficiently flexible to accommodate this variability. In addition, the employee, supervisor, and
program administrator are in a position to note conditions, such as breathing difficulty, which would
trigger the need for a medical reevaluation.

The events described in paragraph (€)(7) of the final standard include significant medical, occupational,
and respirator use conditions that warrant medical reevaluation because these conditions are known to
impose additional physiological stress on employees, or are recognized indicators of medical problems
associated with respirator use. This paragraph, therefore, will provide for flexible and prompt detection of
medical problems among employees who use respirators.

The specific events OSHA has listed in paragraphs (e)(7)(i), (ii), (iii) and (iv) that trigger medical
reevaluation are based on OSHA's experience with substance-specific standards and the record of this
rulemaking. OSHA believes that these events cover most situations in which employees are at risk of
experiencing adverse health effects because of respirator use and in which the employee's underlying
medical conditions or workplace conditions have changed sufficiently to make the initial medical
evaluation obsolete. As noted earlier in the discussion of this paragraph, these variables were considered
by many commenters to be important in determining the frequency with which employees should be
medically reevaluated.

Medica Removal Protection

The proposed rule did not include a provision for medical removal protection (MRP). Such a provision
requires employers to provide employees who are unable to use respirators with alternative jobs at no loss
of pay and other benefits. In the notice of proposed rulemaking (59 FR 58912), the Agency noted that
MRP provisions had been included in some earlier substance-specific standards, but stated that insufficient
information had been provided in response to the ANPR to include in the proposed rule an MRP provision
that would be applicable to all workplaces in which respirators are used. To enable it to evaluate whether
an MRP provision might be appropriate for this generic respirator standard, OSHA asked for comments
and information about cases in which employees were found to be unable to use respiratorsin their jobs.
The Agency specifically requested information about the frequency of cases in which employees were
found to be unable to use respirators and the details of such cases, including how the determination of an
employee'sinability to use arespirator affected the worker's job responsibilities.

Numerous comments were received on thisissue. Most of the commenters who addressed the issue (EXxs.
54-92, 54-206, 54-220, 54-240, 54-250, 54-267, 54-273, 54-286, 54-295, 54-342, 54-381, 54-435, 54-443)
suggested that a provision requiring employers to provide alternative jobs as a consequence of medical
removal be excluded from the final standard, although some (Exs. 54-213, 54-387, 54-427, 54-428,
54-455) endorsed such a provision. The commenters who opposed the provision argued that: employees
already receive adequate protection against medically related job displacement and unemployment through
existing federal, state, and local law (e.g., the Americans with Disabilities Act and the Rehabilitation Act
of 1973); the requirement exceeded OSHA's statutory authority; and OSHA failed to justify the provision
adequately in the proposal. Commenters who favored MRP believed that such a provision was needed for
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medical evaluation to be effective. They stated that employees will refuse necessary medical evaluation if
they believe their jobs might be placed in jeopardy. The Brotherhood of Maintenance of Way Employees
(BMWE) (Ex. 126) endorsed MRP, claiming that in most cases such protection is feasible on both a
temporary and permanent basis for the railroad industry; infeasible or inconvenient cases could be
resolved, according to this commenter, under their collective bargaining agreement. The BMWE aso
recommended that employees who have been determined by employers to be unable to use respirators be
allowed to seek a second medical opinion (i.e., to have multiple physician review) "unencumbered by
ulterior motives on the part of the employer.”

As noted above, OSHA has included MRP in some of its existing substance-specific standards for
employees who are unable to use respirators. In the Cotton Dust standard, for example, OSHA provided
that if a physician determines that an employee is unable to use any type of respirator, the employee must
be given the opportunity to transfer to an available position in which respirator use is not required, with no
loss of wages or benefits (50 FR 51154-56). OSHA specifically found, based on the evidence in the Cotton
Dust rulemaking record, that some employees would be reluctant to reveal information necessary for
proper health care if the employee feared that the information might result in transfer to lower paying jobs.
Similar MRP provisions for employees unable to use respirators have been included in OSHA's Asbestos
and Cadmium standards. However, MRP provisions for workers unable to use respirators have not been
included in most of OSHA's substance-specific standards, even though all such standards require that
employees who use respirators undergo medical evaluation to determine their ability to do so (e.g., the
1,3-Butadiene, Formaldehyde, Ethylene Oxide, Acrylonitrile, Benzene, and L ead standards).

OSHA believes that a number of provisions of the final standard will effectively avoid any disincentive on
the part of employees to cooperate with medical evaluation. Paragraph (e)(1) requires the employer to
provide medical evaluation to an employee before the employee uses a respirator in the workplace.
Therefore, employees cannot refuse to undergo medical evaluation and continue 